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ANNUAL REPORT OF THE SUBCOMMISSION ON ORDOVICIAN STRATIGRAPHY

The Subcommission on Ordovician Stratigraphy reports the
following activities during 1985.

1. Ordovician Correlation Chart Series

The Subcommission continues to produce the series of correlation
charts for Ordovician strata in major regions of the world aiming at
establishing a data base for later global analysis of Ordovician
avents. R.J. Ross, Jr. is Editor of the Series.

One chart dealing with the regions of Kazakhstan and Middle
Asia of the Soviet Union (I. Nikitin and colleagues] has been
received by the Editor and is currently in press. OQther charts in
final stages of preparation include: South America (F.G. Acenolaza,
B.A.J. Baldis and others), Central Europe (B.-D Erdtmann and others},
Norway and Sweden (D.L. Bruton and V, Jaanusson), North Africa (P.
Legrand and M.J. Destombes), Greenland (J. Peel) and the remaining
parts of the Soviet Union (I. Nikitin and others}.

2. Ordovician Chronostratigraphy Working Groups

The six regional Ordovician Chronostratigraphy Working Groups
continue to focus on problems of correlationand use of the various
internal divisions of the Ordovician. The most active groups in
the past year have been those from China and Australasia.

(a) China

Members of the Chinese Ordovician Chronostratigraphy Working
Group were able to have fruitful discussions about stages and
series with W.T. Dean, Chairman of the British Chronostratigraphy
Working Group during his visit to China in September. The need
for separate ‘'regional’' stages for different parts of the world
was noted, and that for China, the Ordovician stages were best
based on the graptolite sequence. Among the on-going projects,
Chen Xu and Zhou Zhiyi are working on the divisions and definiticn
of the Ordovician Series and stages in China, Others are carrying
out detailed work on potential stratotypes of stages used in China,
for example, based on the graptolite zonation of the Hanjiangian
and Shikouan stages (Caradoc), and on the graptolitic and conodont-
bearing successions of western Xinjiang and western Zhejiang.
Conodonts are also being used to correlate between the graptolitic
facies of western Zhejiang and the shelly sequences of the Yangtze
and North China Platforms. Liu Yiren of the Geological Survey
Team, Xiangtan, Hunan Province, a graptolite and trilobite worker,
has been added to the list of member of the Working Group.

(b) Australasia

Replies to the gquestionnaire concerning Ordeovician chronostrat-
igraphic classification in Australasia circulated by the Co-chairmen
of the Working Group, R.A. Cooper and A.H.M. VandenBerg in 1984 are
now beinc collated, and a summary statement for the various regions



{shelly facies of the Tasman Fold Belt and the Australian Craton,
and the graptolite facies of Australian and New Zealand)} is now
being prepared by Cooper, VandenBerg and Webby. Following the
compilation we will send copies of the report together with its
recommendations to all Ordovician workers in the region, to give
them an opportunity to make additional comments, before it goes any
further.

e Subcommission Newsletter

The third issue of ‘'Ordovician News' was printed and
circulated in May 1985. Like the first two issues published in
1983 and 1984, it was 32 pages long and distributed to approx-
imately 420 specialists, with an additional 80 copies available
for later distribution on reauest. The Secretary of the Subcomm-
ission continues to act as Editor of 'Ordovician News'.

4. Subcommission Membership

No new titular or corresponding members have been proposed
in the last year. However, it is with much regret that we record
the death of one of our titular members, Dr. Marina Chugaeva on
25 February 1985 in Moscow. Dr. Chugaeva's important contributions
to the work of the Subcommission included her documentation with
M.K. Apollonov of the very complete Late Cambrian to Early-Middle
Ordovician Batyrbay section in Kazakhstan, her Ordovician trilobite
studies, and her assistance and hospitality to all the Crdovician
participants of the 27th International Geological Congress in 1984,

5. Participation in Cambro-Ordovician Boundary Working Group
Meeting in Calgary, July 1985.

Many members of the Subcommission attended the Calgary meeting
in July and contributed to the discussion which led to a series of
recommendations for boundary definition. These include ({a) that
the stratotype section should be of low thermal maturity so that
non-biological methods of correlation could be applied, (b) that
conodonts should be the prime guide for selection of the boundary
within a stratotype, and ({c) that the boundary should be above
the base of the preoavus zone, but 'closely below'® the sudden
appearance of nematopherous graptolites. The choice of suitable
sections for international stratotype was narrowed down to two
prime candidates - north western Newfoundland (Green Point or Broom
Point North) or the Dayangcha Section, Jilin Province, P.R. China.
Further work is being carried out on the Chinese section.

6. Ordovician - Silurian Boundary - a final decision

The Ordovician-Silurian Boundary Working Group was disbanded
in mid year following the ratification by the Commission of
Stratigraphy and IUGS of the boundary at the base of the acuminatus
zone at Dob's Linn, Scotland., A book edited by L.R.M. Cocks and
R.B. Rickards providing a world-wide analysis of the boundary
remains to be published.

tio Plans for work in 1986

Continued progress is expected to be made in the major programmes

of work by the Subcommission, namely (a} in compiling Ordovician
Correlation Charts under the Editorship of R.J. Ross, Jr., and (b)
in focusing on problems of correlation and use of internal strati-

graphic divisions within the Ordovician by the six chronostratigraphy

Working Groups. Delays have been encountered in establishing
Ordovician Geochronology and Geomagnetism Working Groups but it is
hoped that these will become established with active programmes of
work during 1986. A further issue of the newsletter 'Ordovician
News' will be published and distributed early in 1986, and perhaps
a second late in the year, if sufficient funds are available.

November 14, 1985.

MARINA CHUGAEVA - IN MEMORIAM

It is with deep regret that we record the death of Marina
Chugaeva in Moscow on 25 February 1985. Many members maintained
close contacts with her, especially those with common trilobite
interests. They will feel a very considerable sense of loss, as
do all of us who so much enjoyed her friendship and help during
the IGC meetings in Moscow in August 1984, and subsequent field
excursion to the Cambrian-Ordovician section of the Batyrbay
ravine in Kazakhstan.

I1UGS ORDOVICIAN CORRELATION CHARTS

Soviet Union, Part 1 (Kazakhstan and Middle Asia): The series

Editor, Reuben Ross Jr., has how received copy of
the Ordovician Chart and text for the region of Kazakhstan and
Middle Asia. With thehelp of IUGS funding this part should soon
be seen in print.

South America: The chart prepared by F.G. Acefiolaza, B.A.J.
Baldis and others is also now with the Series
Editor.

i
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ORDOVICIAN CHRONOSTRATIGRAPHY WORKING GROUPS -

PROGRESS REPORTS

China
8. The majority of the COCWG members prefer to establish

The following annual report of the Chinese Ordovician Chrono- the Chinese Ordovician stages based on the graptolite
stratigraphy working Group (COCWG) has been received from Drs. sequence, The stages and biozones established by Prof.
Chen Xu and zhou Zhiyi (Nanjing Inst. Geol. Palacont., Academia Mu (1974, 1980) are as follows:
Sinica)}, dated 5 Oct., 19B5:

Britain China Graptolite biozones in China

The members of COCWG are organized by the Working Group and e
supported by the different unite where they work to examine the i ;
sections, particularly those which will possibly be the strato- Wi Diplograptus bohamicug
types of the stages used in China. W5 Paraorthograptus uniformis

W4 Diceratograptus mirus

1. shuangjiakou section, Qidong County, SE Hunan Province,

a complete graptolite zonation of the Hanjiangian to Ashgillian Wufengian W3 Tangyagraptus typicus

Shikouan stages (Caradocian) will probably be erected. W2 Dicellograptus szechuanensis

Drs. Liu Yi-ren and Fu Han-ying have collected graptolites

from this section layer by layer. In the spring of this . Wl Amplexograptus disjunctus yangtzensis

year, Chen Xu was invited by them to visit this section. -
Sh2 Dicellograptus johnstrupi

. : . Shikouan
2. The Ordovician in Western Xinjiang was investigated by Shl Orthograptus guadrimucronatus
Chen Xu, Xu Han-Kui and their colleagues. The cenodonts — =2 5
from there were identified by another member of COCWG, Ha? Dicranograptus clingani-Climacograptus
6 e R SULIE Hanjiangian spiniferus
3. The treatment of the rocks and identification of the caradocian Hal Pseudazygograptus-Climacograptus wilsoni

conodonts from the grapteolite bearing beds of W, Zhejiang
have partially been completed by Dr. Yao Lun-gi. The
result suggested that correlation between the graptolite Huloan Hu2 Nemagraptus gracilis
sequence in W. Zhejiang and the shelly assemblages in the | e
Yangtze and North China Platforms is peossible. Some
progress in the Ordovician conodonts sequence has recently
been made by Dr. Wang Zhi-hao.

Hu3 Dicranograptus sinensis

Llandeilian Hul Glyptograptus teretiusculus

N9 Pterograptus elegans

. . . Lianvirnian N8 Amplexogqraptus confertus

4. Dr. Chen Jun-yuan and his colleagues are working in the S ——
boundary between Cambrian and Ordovician at Dayangcha,

Jilin Province, NE China. _ Né Cardiograptus amplus

N7 Glyptograptus austrodentatus

5. A Chinese Ordovician brachiopod sequence is being prepared Ningkuoan N5 Oncograptus magnus
by Drs. Rong Jia-yu and Xu Han-kui. Arenigian N4 Azygograptus suecicus

N1 Bbidymograptus “protobifidus"

6. Dr. Zhou Zhi-yi returped to China in June of this year.
He will join Chen Xu in working on the division and N2 Tetragraptus fruticosus
definition of the Ordovician series and stages in China.

N1 T. (Etagraptus}) approximatus

7. ‘'The COCWG was very glad te meet Prof. W.T. Dean, the
Chairman of the British Ordovician Chronostratigraphy X3 Adelograptus-Clonograptus
Working Group in Nanjing at the end of September. An Tremadocian Xinchangian X2 Aletograptus-Triograptus
interesting discussion was arranged. They recognized
that different stages would be needed in the different
regions or continents. However, the different scales of
the Ordovician series between Britain (six series) and the
other countries (two or three series) are noted.

X1 Staurograptus-Anisograptus




North America

Drs. Tom Bolton and John Repetski were established as
Co-chairmen of the North American Ordovician Chronostratigraphy
Working Group at the meeting of Friends of the Ordovician held
in Orlando on 29 October 1985. The meeting was attended by 21
people, and the following statement was circulated by the co-
chairmen as a basis for further discussion:

The North American Ordovician Chronostratigraphy Working Group of
the IUGS Subcommission on Ordovician Stratigraphy was formed to
address, and recommend solutions to major long-standing problems
in regional and international correlation of Ordovician rocks.
Topics to be addressed include:

1. Reexamination of series terminolegy adopted in the area
{and stages, if time permits).

2. Consideration of thick successions with diverse faunas
{particularly those of zonal value) as candidates for
alternative series definition.

3. Recognition of the levels of major faunal breaks/events
that can be used for intermational correlation.

4. Establish, where possible, an intergration of zonal
schemes and determine specific tie points between existing
zonations.

5. Review the applicability of the British Standard Series
to North America and determine if the lower boundary of
each series can be recognized in North America.

6. Recommend what series classification(s) should be formally
adopted for North America.

As a starting point for discussion vis a vis items 1, 5 and 6 {Ordo-

vician Series), note that the three most recent comprehensive
correlation charts differ in their treatment of Lower ({(Canadian vs
Ibexian) and Middle (Whiterockian and Mohawkian vs Champlainian)}
Ordovician Series.

Should the Canadian Series be redefined, and a stratotype section
formally proposed, to reflect long-time usage {and utility} as
proposed by Teichert & Flower (1983; Newsl. Stratigr., v. 12, p.
162-165) and as used on the COSUNA and Canadian charts?

Are there compelling reasons to have a different Middle Ordovician
Series in Canada and the United States? 1If not, what's the best
solution that promotes intracontinental correlation?

From Blackriveran upward the North American Stage nomenclature is
reasonably stable, but the Lower Ordovician Series still lacks a
widely-accepted stadial subdivision. Can this subdivision be
accomplished, or is it even needed (the Whiterockian Series or
Stage apparently had a duration as long as or longer than the
Canadian/Ibexian Series)?

Anyone wishing to comment in writing on any of these topics should
contact one (or both) of the Working Group co-chairmen: John
Repetski, USGS, Washington, b.C.; Tom Bolton, Canadian G.5., Ottawa.

We will summarise the comments received and circulate these to
those interested {North American members and corresponding members
of the Subcommission on Ordovician Stratigraphy and those who sign
the sheet at this meeting}.

There was also discussion about the use of the COSUNA Stratig-
raphic correlation charts of the United States and it was pointed
out that the Ordovician Stages set out in the chart were already
years out of date and the radiometric dates were way out. It was
recommended that the IUGS charts prepared by Barnes et al. (1981}
and Ross et al. (1282) should be used, and not the COSUNA chart.

ORDOVICIAN-SILURIAN BOUNDARY - A GLOBAL ANALYSIS

A volume is currently being compiled and edited by L.R.M. Cocks and R,B,
Richards, and will be published as a substantial contribution to the
British Museum (Nat. Hist.) Bulletin. The contents will include descript-
ions of Ordovician-Silurian boundary sections in Europe, Asia, Africa
North America, South America and Australia, and of the more important
biotas {such as the acritarchs, brachiepeds, chitinozoa, concdonts,
graptolites and trilobites).



CAMBRIAN-ORDOVICIAN BOUNDARY WORKING GROUP

A highly successful meeting of the Working Group was organized by Dr.

Brian Norford {Chairman of the W.G.) at the University of Calgary from
July 14-18, 1985. The meeting was attended by 21 participants, comprising
the Chairman (Dr. Norford), Vice Chairman (Dr. J. Shergold}, Secratary (Dr.
Jim Miller) and othar voting members (Drs. R.A. Cooper, Cowlie, Erdtmann, Lu
and Ross). Others included Drs, Bruton, Chen, Derby, Kennedy, Kirschvink,
Landing, Palmer, Ludvigsen, Westrop and J. Wright, and Messrs Hoffknecht and
Ripperdale. The following is a summary report of the meeting prepared by
Brian Norford, and already circulated as Appendix I in Circular No.22 (May
1986) of the Working Group:

“The meeting consisted of two and a half days of discussions and business
sessions at The University of Calgary, togethar with a mid-session day
devoted to a field-trip to examine the boundary interval at Wilcox Pass,
southwestern Alberta. The field trip provided an excellent opportunity for
intensive informal discussions of topics raised within the earljier sessicns.
The meeting was well attended, with 8 of the 14 voting members present,
together with 13 ceorresponding members and quests.

Presentations were made to update information on the prime stratotype candi-
date sections previously visited by the Working Group at Haersnes {Norway),
Batyrbay (Kazakhstan), Bryn-llin-fawr {(Waleg), and the Broom Point-Green Point
region (Newfoundland}. Other stratotype sections visited previously by
inspection teams of the Working Group were not presented at Calgary as candi-
dates for the international stratotype. In addition, Drs. Lu and Chen made

a detailed presentation of a newly discovered important stratigraphic section
at Dayangcha (People's Republic of China) and recommended it for consideration
as the international stratotype. The Dayangcha Section was not available for
examination when a delegation from the Working Group visited China in 19831,
Documentation consisted of a volume of detailed papers describing the Dayangcha
Section together with an excellent video presentation, narrated by Dr. Erdtmann
who visited the exposure in early 1985.

Other presentations dealt with the effectiveness of trilobite biostratigraphy,
conodont biostratigraphy and graptolite biostratigraphy for regional and inter-
continental correlation and also the present usefulness for correlation of other
groups of fossils. fThe philosophy was expounded of systemic boundaries and
their documentation by stratotypes. Sea-level changes and sedimentological
parameters were reviewed, as were magnetic stratigraphy, concentrations of
trace elements and other geochemical characters. Paleomagnetic studias and
trace element sighatures were described as having excellent potentials for
nonbiostratigraphic correlation but both require rocks of low post-depositional
thermal histories because moderate temperatures modify the patterns established
at the times of deposition.

All the presentations were characterized by frank and constructive discussion,
with many of the participants having detailed first-hand knowledge of the
specific stratigraphic sections and of the distributions, stratigraphic ranges
and taxonomic difficulties of individual species and subspecies.
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The meeting culminated with an extensive business session at which the
strong points and the weak points of fossil groups and of specific strati-
graphic sections ware assasased and datailed. To each section the fullowing
paramaeters were applied to focus discussion.

1. Quality and completeness of exposure, its continuation vertically and
laterally, weathering conditions of bedrock.

2. Lithological characters, facios represented, depositional environment,
appropriateness of thickness of sequence.

3. Contimuity of sedimentation, presence and significance of scours and
disconformities.

4. Structural complexity of exposure, thermal maturity of rocks.

5. Accessibility of locality, in terms of climate factors, travel costs,
political accessibility for bona fide scientists, feasibility for
congservation measures to be established and applied to a locality,
appropriate sampling procedures and volumes for bona fide scientists.

6. Fossil abundance, diversity and continuity within stratigraphic section.

7. Effectiveness for biostratigraphic correlation from stratigraphic section
to other parts of the world.

8. Feoasgibility of stratigraphic section for magnetostratigraphic studies
and geochemical apalysies.

The discussion produced a number of recommendations (ses below, listed A-D)
to be presented as a formal ballot to the voting members. These suggest that
conodonts .should be the prime biological group used for correlation of a
stratotype secticn and for the level should be closely below the first occur-
rence of nematophorous graptolites within the sequence. The rocks within the
stratigraphic section should be of low thermal maturity. Concerning which
locality would serve best as the stratotype, the participants agreed that no
one locality could be expected to ba perfect. The meeting did identify
Dayangcha ({iaoyanggiao) and Broom Point-Green Point as the twe localities
most appropriate to serve as the single international stratotype for the
Cambrian-Ordovician Boundary. A vast amount of detailed information is
available concerning the two sections at Broom Point, the section at Green
pPoint, and neighbouring stratigraphic sections in northwestern Newfoundland.
In contrast, details of the Dayangcha Section are not as well known and as
thoroughly debated and the Chinese locality has been examined by only one
foreign member of the Working Group. In the interests of achieving prompt
resclution of the task of the Working Group, a motion was proposed that
Broom Point-Green Point be chosen as the stratotype. The motion was defeated
by vote of the pecple present at the meeting, but like all other decisions
reached at Calgary, the recommendation is subject to ratification by formal
ballot of the voting members.

The meetings closed with a sumptuous banquet of Canadian specialties, including
char, codstongies, fiddleheads, maple syrup, permican and prairie-oyateta."



The Chairman, Dr. Norford, has added that the 'following recommendations
ware achieved and will appear in a formal ballot of all voting members:

1. Stratotypes should be of suitably low thermal maturity to be usaeful
for most known non~biclogical methods of correlation. Agtoerding to
the present status of palaeomagnetic studies, this means a conodont
alteration index of 2 or less.

2. Conodents should be the prime guide for selection of the boundary
within a stratotype.

3. The boundary should be above the base of the proavus ceoncdent zone
and should be selected 'closely below' the evolutionary burst in
graptolites documented by the appearance of nematophorous graptolites.
This recommendation requires that such graptolites be well documented
within the stratotype section.

4. No recommendation as to whether the base of the intermedius conodont
zone or the base of the lindatromi conodeont zone would be the most
appropriate level.

S. Only two of the stratotype candidates considered at the meeting were
considered to be prime candidates according to our specifications:
northwestern Newfoundland {Green Point or Broom Point North) and the
newly described Chinese section {Dayangcha Section, Jilin Province).

6, Deferred a recommendation on the selection of the international strato-
type until details of the Dayangcha Section ware better known. There
was a motion to select Newfoundland now and not wait for the further
details on Dayangcha but the motion did not pass'.

(B. Norford in litt. to B.D. Webby, dated August
1985} .

A ballot to be sent to voting members is seeking responses to the following
resolutions:

A. 'The group basically wishes to adopt the simple principle of
driving a "golden-spike* into a stratigraphic section as the
method of selection of the boundary'.

B. ‘We resolve that we will select concdonts as the primary guide
for a horizon close to but below the first influx of nematophorous
graptolites’.

€. 'it is desirable that the stratotype section have potential for
future study of paleomagnetism, geochemistry and other non-biolog-
ical correlation tools'.

D. ‘Yes - we accept a decision now that the Newfoundland regiocn gives
an acceptable section to serve as the intermational stratotype.
The precise section and level to be selected by the Newfoundland
geclogists and recommended to the Working Group'.

‘o - we wish to defer a decision until we know much more about
the Chinese Section at Dayangcha’.
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6,

Arrangoments are now well in hand to publish the proceedings of Calgary
meoting in a special issue of the Geological Magazine. It is hoped that
contributions will include reviews of conodont, graptolite and trilobite
biostratigraphy of the boundary interval by Miller, Erdtmann and Shergold,
respectively, reviews of ocean geochemistry by Wright and palaeomagnetic
data by Kirschvink, updates of the boundary sequences at Naersnes, Norway
by Bruton, Batyrbay, Xazakhstan by Apollonov and othera, Bryn-llin-fawr,
wWales, by Rushton, the East Baltic region by Kaljo, the Dayangcha sections,
P.R. China by Lu, Chen and others, north-western Rewfoundland by Barnes
and others, and a discussion of the philosophy for selection of an inter-
national stratotype by Norford.

As mentioned elsewhere in this issue of ORDOVICIAN NEWS, members of the
Working Group have been invited to attend a final meeting to inspect the
Dayangcha sections in the People's Republic of China in July 1986.

Further details of the activities of the Cambrian-Ordovician Boundary
Working Group are included in Circulars No.21l {May 1985) and No.22 (May
1986) of the Working Group, compiled by the Secretary, Jim Miller.

Circular NHo.22 included the following items:
1. Results of the Plenary Meeting at University of Calgary, July 1985.
2. Working Group Meeting in China, July 1986.
3. HNew data about potential shato type sections in Jilin province, China.
4. HNew data about potential stratotype sections in Newfoundland, Canada.
5. MNew data about potential stratotype sections in Kazakhstan, U.S.5.R.
6. MNew guidlines and statutes of the Internatiocnal Commission on Stratigraphy.
7. Recent publications.
8. Members' comments.

'News of studies on Potential Cambrian-Ordovician Boundary

Stratotypes in China'

Circular Ne.4 (August 1985} prepared by Dr. Chen Junyuan announces the Cambrian-
Ordovician boundary field excursion at Dayangcha in Jilin Province during July
1986, and peints out that there is an unbalanced composition of the IUGS
Cambrian-Ordovician Boundary Working Group membership, with Europe (7 voters),
North America (4 voters), Oceania {presumably Australasia) (2 voters) and
Asia ({1 voter).
The Chairman of the International Commission on Stratigraphy, Dr. John Cowie,
has advised that the final submission of details for international strato-

types such as that for the Cambrian-Ordovician boundary will be regquired by
August 1988 {Bee Episodes vol.B p.86).



GUIDELINES AND STATUTES OF THE INTERNATIONAL COMMISSION ON
STRATIGRAPHY

The part of this document prepared by John Cowie, Chairman of the Int.
Comm. of Stratigraphy, in March 1986, which deals with boundary stratotypes is
reproduced herein:

B.I. Introduction

1. Historical geology depends on positional relationships of rock and mineral
bedies and identification of earth's evolutionary trends. “The importance of

the boundary stratotype lies in its role as a future ancher to which all subse-
quent correlations can be tied, even if new palaecbiological or physical methods
become available: and the importance of the boundary stratotype is because it is
"the only place where we actually know (by definition) that time and rock coincide
within our classification” (HOLLAND, 1984:149).

2. Global Boundary Stratotype Sections and Points (GSSP) allow maximum flexibe-
ility with the use of multiple hypotheses to give minimum ambiguity and the
greatest likelihood of stability. It is essentially a unigue and specific point
in a specific sequence of rock strata in a unique and specific gecgraphical
location. This Boundary Stratotype Section and Point is the designated type of

a stratigraphic boundary identified in published form and marked in the section
as a specific point in a specific sequence of rock strata and constituting the
standard for the definition and recogniticon of the stratigraphic boundary between
two named global standard stratigraphic (chronostratigraphic) units.

The prefix Global is used to emphasise that the GSSP is a unique time signal
for the warld geolegical stratigraphic time scale.

Insistence on a Boundary Stratotype Point is in order to define without doubt
an instant of geolegical time. A horizon will, at the GSSP localiiy, contain the
Point but the horizon may, traced laterally, be diachronous (cutting across time-
planes) and may drift away from the instant of time defined by the point thus
vitiating the unique concept. The correctly selected GSSP gives an actual point
in rock and is not an abstract concept - all other methods can prove to be diach-
ronic. It will be expected to remain fixed in spite of discoveries stratigraphically
above and/or below, The main criterion must be that any horizon and point selected
must be capable of being correlated over wide areas by any or all available methods.
In a world which is not ideal it is most unlikely that all selected stratotype
points can meet all the ideal requirements and stratigraphy must be a practigal
subject and responsive to the needs of working geologists.
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The type locality of a GS5P 1» the apecilic unique geographic locality
in which the stratotype 1s situated. A submissjon te ICS of a GSSP cannot
be ratified on the basis of a recommended stratigraphic level only: the
geographic locality must be exactly and preclaely gliven.

The uae of the prefixes holo-, para-, neo-, lecto-, hypo- to atratotype
does little or nothing to assist in the definition of a GSSP for the purposes
of international acceptance by ICS. Bodles of ICS may, for their own purpoaes
wish to use prefix terminology but for the preasent at least ICS will not ratify
it.

It is considered prelerable not to use parabiological analegies which
imply unsound analogies and cauae confusion (e.g. haloatratotype or parasatratotype)
but to confine nomenclature, for ICS candidates, to two categories of atratotype:

{a) global strataotype section and polnt (GSSP) and (b) auxiliary stratotype
point {ASP) - the latter will be particularly useful in drawing upon strati-
graphic correlation between markedly different facles, e.g. New Red Sandstone
contrasted with marine Triasaic or Devonlan nerfitic faclea contrasted with
pelaglc facies.

Supplementary sections furnishing additiconal elements of correlation
will in any caae be helpful and should be published but designations like
"para-" or “hypostratotype® should be avaided as diluting and clouding the
value of the G5SP. "It is not reasonable to expect the Commission an
Stratigraphy presently to handle the matter of parastratotypes in a lormal
way. There 1is too much other urgent primary work on hand™ (HOLLAND 1984:151).

The GS5P 1a unique and should not be subject to competition from these
‘falled candidates' or '‘ayntypesa'’ after a G55P has been decided upon by ICS
and IUGS. Otherwise international acceptance, prestige and respect for G55Ps
will be dalayed and may be diluted.

ICS atill has a great volume of work to get through in the rest of this
century and beyond and it will expedite matters il a plethora of lower status
candidates are not submitted until the main GSSPas down to stage level are
decided. Similarly regional stratotypes are the buaineas of the region
concerned and not relevant directly to the c¢holce of a GSSP and the submission
to ICS of a GSSP,

3. A Boundary Stratotype Point can be changed §if a strong demand arises from
further lmportant research but will in the meantime give a atable point in
time from an actual peoint in rock. For a change to be considered by ICS

it would require support frgm 60% of the Voting Members of the ICS body
responsible for the Boundary and a 50% + 1 majority of the Voting Members of
ICS itaelf.

Boundary Stratotype Definition is a normative queation which can be
settled by a vote ... an operational boundary capable of being cxtended as
a 1ine on a map. (GLAESSNER 1984:139).

Summary requirements for Submission to ICS of a candidate for a Global
Stratotype Section and Point (GSSP)

A summary of the requirements are:



1. An explicit motivation for the choice of the boundary level, eapeclally
ulth respect to 1ta correlation potential.

2. & correlation table showing the paoaition of the proposed boundary with
respect to former usage and to the most important markers, also elarifyling
rank and pelative position 6f the unit under queation.

3. An explicit motivation (or the choice of the atratotype locallty, taking
into account palacogeography, facles, tectonic 'environment' and other relevant
ractors including facility of accesa.

4. Exact data about the location of the type sectlion and point: coordinates
on a detailed topographlc map ol large scale, explanatory mapa, diagrams and
photographs (including aerial) and remote sensing.

5. A detaliled description of the type section and point with vertical section
to a large acale with graphic and written detaila of all relevant stratigraphic
data: lithology, rangechart of index fosalls, magnetostratigraphy and
geochronometry are very dealrable. :

6. Relatiopnship of stratotype section and point sequence to globally
signiflcant marker horizons in the immediate and acceaalible region, e.g.
faunal or floral zone assemblages atratigraphically above or below the
stratotype point, climatic markers such as tillitea and many other lactors
assisting long-range or preferable global correlation. Correlation must
precede, and accompany, definition of a boundary. The choice of an appropriate
boundary level for the point is only possible in the presente of a marker
horizon which has proved to be 1sochronous within the limits of preeislon
attainable by stratigraphic methods. Auxliliary marker horlzons as cloze as
possible to the boundary level will give good approximate stratigraphic
poaitioning where and when the primary marker is missing.

B.III Detalled guldelines lor requirements and discussion:

tS Lithological succession, thickness, mineralogy, structure, geomporphle
expression and other features. Vertical and horizontal sectiona, structure
sections, graphic presentation of relevant factors e.g. isopacha. Seiamie
stratigraphy ahould be utilised. Photographs are particularly helpful.

2. The detalls of the global boundary section and point and its relationshi-

to adjacent unita, Markers {isochronous within limit of precision, palaeo-
biological, geochrononetric, magnetostratigraphic, catastrophic, sedimentological,
climatological etc.) near the GSSP and alaoc correlatable with the GSSP succession

in the region are of prime importance.

3. Clear and succinct reascns for the cholice of the GSSP in both stratigraphie
level and geographie location.

K, Methods used (or to be used I ratifled} lor the actwal marking of the
GSSP and particularly the actual atratotype point - *the golden aplke".

This should be a permanent artiflcial maprker but deacribed in position in
words and viaually by drawinga and photographas so that removal by vandals or
athers does not prevent accurate restoration or replacement.
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5. {a) Continuity of aedimentation through the boundary fnterval -
preferably a marine succesalon without major lacles change. A continuous
monofacial (or with only rapidly alternating and repeating facles changesa}
will reduce posaible errora resulting from stratigraphic gaps and bloatrati-
graphic limitations due to the occurrence of facles fosaila and appearances
and disappearances associated with only environmental change and not to
biological evolution of lineages.

{b) Completencas of exposure: not in an isplated positlon but with a
succesaion which can be followed easily - above and below the GSSP and
preferably laterally as well.

{c) Adequate thickness of sediments.

{d) Abundance and diversity of well-preserved foasils: appearances and
disappearances of single fosail species can be expected to be diachronous and
therefore a bad guide for the location of a GSSP. HMultispecies fosail zones
(e.g. faunal aasemblages) may be preferable bicatratigraphic signatures for

G55P guidance. Excluaion from consideration of taxa which are palaececologically
tied to a facies would be the ideal although all fossils are to some extent
facies fossils. In order to minimize posaible effects of environmental

controls on different fossil-groups, recognition of the boundary level should
preferably be based on all available launal and floral data.

The selection of appropriate lossils will vary greatly in different parts
of the geological column. Ideally, selection of a point within an evolutionary
lineage would be desirable but recognition of such lineages can be subjective
and not necessarily more accurate than the recognition of a particular assemblage
zone. Such decisions must be left to the experts in each case. The case for
autochronology i.e. a single species taken out of a phylogenetic lineage {(with
its predece::or and successor known in detail) as the biological way of
approaching a boundary free of ecological, facial or sedimentary disturbing
effect was given by WEDDIGE & ZIEGLER (1979).

(e} Favourable facies lor development of widespread reliable and time-
significant correlation horizona: this requires that the GSSP should not be

in or close to conglomerates, brecclas, olistostromes, turbidites or remanle
deposits. This ahould, as far as posaible, exclude variation of chrono-
stratigraphic or chronometric age within the stratotype sectlon near the
stratotype point. Even if at the present stage of research, for example, fossils
in derived blocks and surrounding matrix appear to be of the same age the danger
cxists that new techniques or new rinds {palaeoblological or phyalcal such

as magnetostratigraphy) might discriminate between the blocka and matrix
introducing an unacceptable imprecision in the future. even the "model®™
decision on the Silurian-Devonian Boundary has had, retroapectively at least,
its weakneas - the G5S5P was placed within o turbidite on the basis of the
“lfirst” occurrence of a apecies. Nevertheless it is the first and longest-
lived GSSP and no disprespect can be levelled. The boundary decision is
internationally accepted. In 1985 it was sampled for magnetostratigraphic

studies.

(r) Freedom {rom atructural complication, metamorphism or other alteratlon:
currently the question of exotlc accreted terralns ls preasing but the problem
of the relationship between present and past position may not adversely alfect
global stratigraphy. Speculation here, which affects all hiatorlcal geology,
does not need to lead to despair or defeatism.
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{g) Freedom from unconformitiea: an obvious boundary should be suspect.

Either it is too cbvious because there is a marked change in lithology or because
there is a marked change in fauna or flora. In either inatance the change

may imply a time break, and consequently an unsuitable horlzon at which te

fix any time definition; no disconformities, unconformities, cryptic
paraconformities or time-breaka in sedimentation any longer than a briel

diastem can be tolerated close to a GSSP.

(h) Amenability to magnetoatratigraphy and geochronometry. Although these
factors are mentioned last they are probably the most important for future
work and some would argue that no GSS5P should be accepted without one or both.

6. One of the main aims of the Boundary Stratotype procedure of ICS i3 to
attain a common language of stratigraphy that will serve geologiata worldwide
and to avoid the dissipation of energy in petty argument and unproductive
controveray. ©Development of a satandard global atratigraphic scale whiubh ia
stable for a conasiderable period of time is the objective here, Teating can
then proceed. Il new developments demand revision it will be set in motion

by ICS if a majority {50% + 1) of the Voting Members of ICS support the setting
up of a new Working Group. In any case only in very exceptional clrcumatances
will this be entertained until the next Interpational Geological Congress (IGC)
but one alfter the ratification of a GSSF (at present at the 1992 IGC in Tokyo,
Japan). Very exceptional circumstancea could include: - {1} permanent
destruction or inaccessibility of an established stratotype, (ii) violation
of accepted stratigraphic principles as clearly agreed by ICS. .

Correlation of GSSP with elsewhere: the prefix global means, of course,
that intercontinental correlation and with different facles must have been
achieved, Choice of GS55P by working groups may involve an interrelated series
of decisions in order to achiev® optimum acceptability. In the overwhelming
majority of cases in the Phanerozoic Eon (ICS is concerned with all Eons)

* correlation muat precede the definition of a boundary but unless preliminary
cholcea are made it may be that progress will be slow as the process of teating
a candidate or the competition between candidates may be the required stimulus
for the deairable improvemant of needed correlation techniques and correlation
itself. Correlation must precede the selection of boundary stratotype
candidates to a conalderable extent but in practice the sequence may be
reversed. The finding of the besat level and geographical site may have to

go on side by ajde for a time. The cholce between two more or less equally
suitable boundary levels may be influenced by the availability of a better

GSSP lor one of them. Correlation to a satisfactory degree is necessary but
improvements in correlation should continue after a boundary stratotype has
been selected. In this context of correlation (actual at present and with
future potential) an ideal GSSP would have the maximum possible correlation

by magnetostratigraphic and geochronometric methods: this is of increasing
importance for future work. In reality there is probably no GSSP in existence
which can satiafy all desired criteria. Compromise seems inevitable if
progress is to be made with the global stratigraphic scale. In the Phanerozoic
Eon (and with the Precambrian-Cambpian Boundary also) the prime polarity factor
being biological evolution, boundaries will normally be gulded in their
definition by chronoatratigraphy {mainly blostratigraphy) but in the Proterozoic
and Archean Eons the guldance will be chronometric at the present stage of
research. Chronostratlgraphy can be expected to be used increasingly for
boundaries late within the Precambrian succeasions.

Because of the multiplicity of criteria involved and the variation in
circumstances through the geological time acale it would be unwise {or
imposaible} to specify which criteria are essential and which are desirable
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up and down the scale. Expert asaeasment must be the responsibility of the
appropriate experts in that field of study. It §{s unlikely that all boundary
atratotypes will poasaess all criteria and some compromise must be expected.

7. Acceasibllity and Conservation: these two toplcs are contrasting but
complementary factors (twp aidea of the same coin)., Recent experience has
shown that il access to an important cutcrop is too eaay and unreatricted then
excessive collecting, even vandaliam and plunder, may deatroy the outcrop.
Conservation and some restriction is therefore necessary in developed regions.
Ccnservation in more remote regions may be easier but this depends on regional
geologlcal activity (with helicopters maybe) by outsiders. A stratotype in

a large diauaed quarry may seem ideal until planning permisalon is given in
its urban area (or garbage-dumping. In some countries large holes in the
ground are at a premium for the growing mountaina of garbage which are a
costly disposal problem to authorities. R

A problem for conservation/access may be weathering which in some caszes
may be rapid and caused by heavy rainfall forming rapid mud-flows from, lor
example, a marly sequence. Frost may lform screes which can soon cover "an
outcrop. Oufcrops on aea coasts may be subject to very rapid erosion. All
are factors which must be conaidered when chooaing a G5SP.

There must be no insuperable physical and/or political obstacles for
access by geologists of any nation; without great expense and ideally without
much bureaucracy. At the International Geological Congress in Moscow (1984)
the plenary sesslon of ICS agreed that a reasonable amount of collecting must
be possible at a stratotype section. Although it is difficult lor any group
of geologiata to commit any nmation or organization to guarantee access and
conservation for the indefinite future, total accessibility must assume
considerable importance. One important safleguard is that i there is some
prestige and responsibility in being “host" to a Global Stratotype Section
and Point (GSSP)} then that may in itself guarantee acceas and conservation.
If a GSSP is found not to be accessible in the (uture this would be a very
powerful argument for a reaszseasment of the geographic locatlon. In a
Submiazsion of a G3SP to ICS all these factors should be discussed ip detail
ag far aa is feaslble.

8. There is a metamorphosis once a GSSP has been ratified by IUGS: -

(i} beforehand all methods of correlation are enlisted to define a
glebally valid boundary stratotype section and point between what is decided
should belong to System X or System Y.

{il} Arter the decision the GSSP can be used to indicate without
ambiguity what constitutes earliest System X and lateat System Y. Correlation
has in any case to precede the definition of a GS55P. Posaibilities of
correlation should be, ol course, tested simultaneously at different levels
close to the boundary being defined. The most suitable level would then be
choaen as the boundary level and strictly defined by a GSSP, becoming thus
the only standard of reference.

There is no conflict between the global boundary stratotype concept and
global, isochronous, event stratigraphy. The combination of global
environmental change and major biotic changes {which may be caused by
biological evolytion} brings together lithoatratigraphy and blostratigraphy
to provide event atratigraphy. Stratotypes bring atability through an agreed
point in rock representing a unique instant of time (cf. BERRY 1984), The
ultimate reference is to rock and not to abstractions,
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In thia work in the past decade or two much inspiration and guidance has
been derived by the international geological community from the brilliantly-
expressed published reaults of the Sllurian-Devonian Boundary Committee
(McLAREN, 1977), which have the great virtue of being based an practical
experience in actually defining B GSSP. One recommendation made by this
committee was that, in the case of the Silurian-Devenian Boundary, the
*horizon chosen delfines the base of the Devonian, and not necessarily the top
of the Silurian. Should it subsequently be shown that the selected horizon
i3 at the level of an undetected time break or hiatus, unrepresented by
sedimentation in the section, then the time misaing would, by definition,
belong to the Silurfan”. {McLAREN, 1977:20).

Although there is no sclentific principle involved in conaildering the
base of a unit any more important than the top of a stratigraphic unit, ICS
bodies (e.g. Subcommlisslons} are reaponaible by convention for the base of
their unita.

Boundary Working Groups aet up by ICS or its constituent bodlea must,
however, include experts on the unit below as well as experts on the unit
above. Hence the appcllation of intersystem working groups is the composite
term e.g. Silurian-Devonian, Jurasajc-Cretacecus etc. The convention that
chronostratigraphic units are defined by thelr lower boundary (which
automatically becomes the upper boundary of the underlying unit) la intended
Lo guarantee the creation of a time scale of contiguous unita with no man-made
gaps or overlaps. This is also one of the justifications for the preference
for boundary stratotypes and not unit or composite stratotypea (HEDBERG et
al. 1976).

After ratification of the Silupian-Devonian Boundary stratotype in 1972
a period of great activity by ICS and its bodies has resulted in the
ratification in 1985 by ICS and-IUGS ol a number of boundary stratotypes
{Ordovician-Silurian; Series and Stages ol the Silurian System; Series of
the Devonian System; Pliocene-Pleistocene) (BASSETT 1985).

The submissions to ICS for these and other stratigraphic boundaries
illustrate well the substantial progress which has been made during the past
13 years, but there is an undeniable heterogeneity in the format and quality
of the presentations and hence the need for the formulation of these guidelines.
Guidelines have to reconcile conflicting demanda: f(reedom of sclentiflie
opinion and free choice of methoda of correlation on one side afid a reasonably
unified procedure which ensures that the basic questlons are answered., It
ia essential that the general geologist is helped and not just the specialist
stratigrapher. The method of ratification by the Voting Members of ICS
irepresenting the whole lield of stratigraphy) and by the IUGS Executlve
{representing all aspects of the geological aclences) means a submission to
ICS should clearly summarise all relevant pointa and be expressed in a cogently
organised format. The vital minimum of agreement concerning general problems
of procedure 1a here given with a set of rather precise techniecal recommendations
about how to present submissiona of stratotypes.

It is essential that, although there ia a geographic component in all
opinitons, agreement under ICS 1s aought in an international manner, excluding
considerations tied to a reglon or, in the main, other than those which are
ascientilfic. It is therefore strongly atresaed that in the work of ICS members
are scientists who are involved in an individual capaclty.
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6.

Brief CHECK-LIST lor criteria used in aelection of a
GLOBAL, STRATOTYPE SECTION AND POINT {GSSP)
under ICS5 Guidelines

Explicit maotivation for the preference

Corrclation on a global scale

Completeness of exposure

Adequate thicknesa of sediments

Abundance and diversity of well-preserved lossils
Favourable Tacies lor widespread correlation

Freedom (rom structural complication and metamorphism
Amenability to magnetostratigraphy and geochronometry
Accessibility and conservation
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INTERNATIONAL AND OTHER RELEVANT SYMPOSIA

v International Symposium on the Ordovician System, 1988

Regarding the next Ordovician System Symposium, the Chairman and
Secretary propose a meeting in St. John's, Newfoundland, for August
(or July) 1988. The meeting would involve about three days of
papers followed by a transect across Iapetus (East to West Newfound-
land). Other possible field trips could be to Anticosti Island,
Meguma Zone Terrane in Nova Scotia and one day local trips from
departure airports of Toronto, Montreal and Ottawa.

The main theme will be toward a standard Ordovician chronostrat-
igraphy but with papers on a full range of other Ordovician topics.
Reports from Working Groups and Subcommission meetings will be
included.

It is noted that there will be other international meetings during
the July-August period of 1988. For example the 5th International
Symposium on Fossil Cuidaria, including Archaeocyatha and Spongio-
morphs to be held in Brisbane from 25 to 29 July {with field trips
in first week of August), and the 7th International Palynological
Conference to be held also in Brisbane from 28 August to 2 September.

It is therefore tentatively proposed that the symposium be held in
the week commencing 15 August 1988. Further details will shortly
be provided by the Chairman, Chris Barnes.

International Cambrian-Ordovician Boundary field excursion and conference,
Hunjiang, Jilin Province, P.R. China, July 1986

The Nanjing Institute of Geology & Palaeontology of Academia Sinica has spansored
a meeting of the IUGS Cambro-Ordovician Boundary Working Group to examine the
Dayangcha sections and assess their potential in establishing a boundary stratoe-
type. Members of the Working Group have been invited to attend from 25-31 July
1986. Chen Junyuan of the Nanjing Institute is the main organiser of this meeting.
A book co-authored by Chen Junyuan, Qian Yiyuan, Lin Yaokun, Zhang Junming, Wang
Zhihao, Yin Leiming and Bernd-D. Erdtmann, and entitled 'Study on Cambrian-Ordo-
vician Boundary Strata and its Biota in Dayangcha, Hunjiang, Jilin, China has
already been published in May 1985 (see Bibliography).

The proposed program of activities for the Dayangcha fleld excursion and
conference invelves arrival in Dayangcha Village on 24 or 25 July, field
studies of Dayangcha sections on 25«26 July, and study of the Muxiautougou
and Qinggou Section on the morning of 27 July, with conference proceedings to
commence in the afterncon, and to continue on the 28-29 July, leaving a day
for sightseeing to the Pond of Heaven at the conclusion of the meeting.
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¥orking Group con Ordovician Geology of Baltoscandia - {WOGOGOB) Field Moeeting
Ostergund, 27-30 May 1986

Main theme: Paleodepth and provenance of sediments

One objective of this first meeting was to see and discuss Ordovician facies
in Jamtland, particularly focussing on paleodepth indicators and provenance.
Jamtland was chosen because this province lay in the critical zone between
Baltica and the Caleodonides, and because much recent work had focussed on
this region.

The organisers of the mesting were: Maurits Lindstrdm, Kent Larsson, Anita
Lofgren, Valdemar Poulsen and Nils Spjeldnaes.

Silurian Subcommission excursion and meeting to South-eastern Australia,

August 1986.

Plans are now well in hand for the field meeting to be held in Victoria and New
South Wales from 16-28 August 1986. The programme commences in Melbeturne on

16 August, and involves visits to important Victorian Silurian Sections at
Heathcote, Kinglake and Darraweit Guim to 19 August. Then visits will be made
to key Siluriap sections throughout southern and central New South Wales bofore
ending in Sydney on 2B August with a colloquium organized by John Pickett of the
N.5.W. Geological Survey. For further information contact Chris Jenkins, Ocean
Sciences Institute, University of Sydney, N.5.W., 2006, Australia - telephone

02 - 692 4068, telex AA20056,

IV Congress of Paleontology and Biostratigraphv of Argentina, November 1986.

Symposia will be held on the topics 'Biostratigraphy of the Lower Palaeczoic'
and on ‘Conodonts' at the IV Congress in Mendoza from 23-27 November 1986.
Contact F.G. Acenolaza, Miguel Lillo 205, RA-4000 S. M.DE TUCUMAN, Argentina,
for further details.

X _Geological Congress of Argentina, September 1986

A symposium on the Lower Palaeozoics will be held at the X Geological Congress
in San Miguel de Tucuman from 14-18 September 1986, Also contact F.G. Acenolaza
for details.

The Canadian Palaontolegy and Biostratigraphy Seminar, Albany, New York State,
September 1986

A Workshop on the chronostratigraphic subdivision of the North American Ordovician
will be held in Albany N.Y., during the 1986 Canadian Paleontology and Biostratig-
raphy Seminar from 26-29 September 1986, as a part of the activities of the North
American Ordovician Chronostratigraphy Working Group {(co-chaired by John Repestski
and Tom Bolton). ‘Position papers’ have been called for by the organiser of the
Workshop, Ed Landing (N.Y. State Geological Survey, The State Education Dept.,
Albany, NY 12230} - the deadline was 10 April 1986. Written contributions will
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provide a summary of the ‘state of the art' for some or all North American Orde-
vician chronostratigraphy and a basis for future discussions of the Working Group.
The 'position papers' will be published as pre-prints prior to the Workshop in

the NYSM Circulars. A field trip to the Cambrian-Ordovician of the Taconic
allochthon, eastern New York, is also being arranged by Ed Landing for 26 September.

Geological Society of America, North Central Section, St. Paul, Minnesota, April-
May 1987

prs. Rcbert E. Sloan (Dept. of Geology & Geophysics, 310 pillsbury Drive S.E.,
University of Minnesota, Minneapolis MN 55455) and DPennis R. Kolata (Illincise
State Geological Survey, 615 East Peabody, Champaign, IL, 61820) announce the
early plans for the 1987 North Central Section of the Geological Seciety of
America meeting in St. Paul, Minnescta. In connection with this meeting, there
will be a two day symposium and three days of field trips on aspects of the
Middle and Late Ordovician. The symposia and field trips will be sponsored
jointly by the North Central Section of the Paleontological Society and the
Great Lakes Section of the Society of Economic Paleontologlsts and Minaralogists.
The sympsoia will be held in the St. Paul Hotel in downtown St. Paul on Thursday,
april 30, and Friday, May 1. The field trips will be Wednesday, April 29, and
saturday and Sunday, May 2 and 3. They will stress the tectonic reasons for the
differences in stratigraphy between Minpesota and adjacent states, and will offer
ample opportunities for collection of zoned fossils.

Symposia:

We invite papers for the Paleontolegical Society Symposium on detailed zonation
of Middle and Late Ordovician fossils, quantitative rates of evolution, palec-
ecology, and related topics. For the 5.E.P.M. symposium we invite papers on
lithostratigreaphy, sedimentation, environments of deposition, diagenesis, and
related topics. The two symposia will not overlap in time of presentation.
Neither symposium is limited in scope to the Upper Mississippi Valley region.

In the interest of uniformity of calculation of rates of evelution, sedimentation
and other phencmena, for the purpose of these symposia may we ask that all rates
be based on Kunk and Sutter's (1984) estimate of 454 m.y. (*° ar/’Ar age spectrum
dating of biotite from K-bentonite beds in eastern North America} for the interval
of North American Midcontinent Conodont Faunas 7 and 8 (late Blackriveran to

early Kirkfieldian). For the Ordovician-Silurian boundary we suggest using 438
m.y. based on the GSA 1983 and Cambridge 1982 Time Scales, unless you have more
recent data. HRates of sedimentation should be expressed in bubnoffs, the

standard term for meters per million years {abbreviated b}.

one purpose of this early warning is to alert graduate students to relevant thesis
topics that could be presented in the symposia. We remind everyone that North
Central GSA gives two $100 prizes for the best wholly student authored papers
presented, one for oral presentation and one for poster presentation.

Field trips:

The Wednesday, April 29, field trip will be confined to the 5t. Paul area. This
trip will feature at least one of the three localities where macrofossils
{primarily molluscs) can be collected from the St. Peter Sandstone, a complete
and accessible section of the Platteville Limestone (Shadow Falls Section), and
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an extended trip to the St. Paul brickyard pitwhere the thickest section (28 m)
of Decorah Shale is exposed. The brickyard mection will be staked out at
sardeson's bed boundaries and in 3 m intervals. Ample copportunity will be had
for collecting. Hard hats are required at the brickyard.

The Saturday, May 2, field trip will start in St. Paul with morning stops in

the Cannon Falls-Sogn area. During this part of the trip, stops will be made
to see the base of the 5t. Peter Sandstone as well as excellent exposures of
rlatteville, Dacorah, and Galena rocks, A stop is also planned at a well known
Prosser/Sherwood locality near Wanamingo, Minnesota, where an unusually abundant
and well preserved echinoderm fauna (solutan carpoid, rhombiferan crystoid,
crinoids, and starfish) has been described from the Prosser Member of the Galena
Formation. Thae fauna is the result of a catastrophic kill and is comprised of
554 brachiopods, 14% Bryozoa, 10% echinoderms, 7v gastropods, 6% trilobites and
31 cephalopds,

saturday afternocn will be spent in the Rochester-Fillmore County area with some
four or five stops. The first will be the Rochester South Quarry near Marien
for the Platteville Limestone. The second stop is the type section of the Cumm-
ingsville with complete Decorah {13.5% m), complete Cummingsville, and basal
Prosser exposures. The third stop will be Mystery Cave near Spring Valley with
surface collection in the basal Maquoketa, and examination of c¢lean cave
exposures of Stewartville, Dubuque, and basal Maguoketa. These exposures show
no depauperate zone or unconformity between Dubuque and Maguoketa, just continu-
ous deposition, guite unlike the exposures in northeast Iowa and adjacent
111inois and Wisconsin! The fourth stop will be nearby Rifle Hill to show the
Prosser, Stewartville, and Dubuque. If time remains a Maguoketa outcrop near
Granger and/er the Platteville/Decorah outcrop at Spring Grove underpass will be
visited for collecting. The evening will be spent in Decorah,

On Sunday morning, we will examine exposures of Decorah Shale near its type
section in Decorah, Iowa. During the remainder of the morning and early after-
noon stops will be made at several excellent exposures of St. Peter through
Galena rocks at McGregor and Guttenberg, Iowa, and near Dickeyville, Wisconsin.
Emphasis will be on lithostratigraphy and depositional environments. At all
pertinent cutcrops during the three days of field trips, K-bentonite beds will
be pointed out and their correlation within the Mississippi Valley and beyond
will be discussed.

While the field trip will be by bus, a limited number of cars and vans will be
permitted to accompany the trip.

The guidebook will include summaries of the detsiled lithostratigraphy and
bisstratigraphy. At present the detailed biostratigraphy of these Minnesota

rocks includes zonation based on bryozoa, brachicpods, conodonts, crincids,
mstracodes and trilobites. Less precise zonation, to the level of Sardeson‘’s
beds, includes the balance of the marine fossils, for Minnesota at least. A

copy of the St. Paul Sheet, 1:250,000 geologic map of all of southeastern
Minnesota will be included. Minnesota Geological Survey publications on ostracoda,
eonadont, bryozea and we hope brachiopod zonation will be for sale at the meeting.

raleontological Society Symposium, St. Paul, Minnescta, April 1987

A Symposium will be held on the topic *Ordovician radiations and faunal

gradients in St. Paul, Minnesota on 30 April 1987. The Symposium is being
arganised in conjunction with the 1987 meeting of the North Central Section
of the Geological Society of America. Companion symposia are being held on



other aspects of Ordovician paleontology, stratigraphy and sedimentation,
and will be complemented by Ordovician field trips before and after the

mecting.

Papers are solicited dealing with the radiations and/or faunal gradients of
all groups of Ordovician organisms, including the origin and establishment

of evolutionary novelties, patterns of faunal replacement or displacement,

onshore-of fshore gradients, and patterns of biogeographic dispersal.

Submit title {by 1 October 1986) and abstract {by 1 December 1986} to the
Sympesium organiser, Robert L. Anstey, Dept. of Geological Sciences, Michigan
sState University, East Lansing, MI, 48824-1115.

SUPPLEMENT TQ DIRECTORY OF ORDOVICIAN WORKERS
{Including changes of address)

A. Individuals

Jan Bergstrom

S5GU

Kiliansgatan 10

§-22) 50 LUND SWEDEN

Daniel Blake

Dept. of Geolegy
University of Illinois
URBANA Il. 61801  UsA

Stan C. Finney

Dept. Geulogical Sciences
California State University
LONG BEACH. CA 90840 USA

E. Hedblom

Dept. Geology & Geophysics
University of Minnesota
MINNEAPOLIS MN 55455 USA

Stephen Jusypiw
20 vwindsor Avenue
Ashton, PRESTON
LANCS. PR2 IJD
United Kingdom

B. Institutions

pibliothek der Bundesanstalt fir
Geowissenschaften und Rohstoffe
Postf. 51 01 53

3000 HANNOVER 51,

W. GERMANY.

Liu Yiren

Geolorical Survey Team
Xiangtan, Hunan Province
P.R. CHINA

Frederick K. Lobdell

Dept. of Geology

University of North Dakota
GRAND FORKS, ND 58202 USA

Alexander D. HMeCracken
Geological Survey of Canada
601 Booth Street,

OTTAWA, ONT. CARNADA KIA QS

wang Qi Zheng

pept. of Geology & Geophysics
University of Sydney,

NSW. 2006. AUSTRALIA

Scott D. Samson

Dept. Geology & Geophysics
University of Minnesota
MINNEAPOLIS MN 55455 ush

Geclogy Library

Geology Department
University of North Dakota
GRAND FORKS, ND 58202 USA
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N.V. Sennikov

Inst. Geology & Geophysics
Acad. Sci. USSR, 5ib. Branch
630090 NOVOSIBRIRSK -90
U.5.5.R.

Robert E. S5loan

Dept. Geology & Geophysics
University of Minnesota
MINNEAPOLIS MM 55455 Usa

Bryan Stait

Dapt. Geclogy & Geophysics
University of New England
RRMIDALE, NSW. 2151
AUSTRALIA

Zhou Ziyi

Nanjing Institute of Geology
& Paleocntology

Academia Sinica

Chi-Ming=5su, NANJING

P.R. CHINA

U.S. Geological Survey Library
Natjonal Center - MS 950
12201 Sunrise Valley Drive
RESTON, Wirginia 22092
U.5.A.

CURRENT RESEARCH AND PUBLICATIONS OF ORDOVICIAN SPECIALISTS
{additional to those included in ORDOVICIAN NEWS Nos 2 and 3)

BRITISH ISLES

Richard Fortey {British Museum, Natural History, London} has contributed the
following account of his recent activities:

1. The Ahreniqg Series in Wales

R.M. Owens and I have completed and submitted for publication a generous
tome on the development on the Arenig Series in Wales, with special reference
to gsouthern Wales, with a view to clarifying the blostratigraphy in what is,
afeer all, the type development of the Series. The correlation of the rocks
within Wales is discussed in detail, a new biostratigraphic scheme proposed,
and a new and extensive trilobite and graptolite fauna is described, which
forms the basis for biozonation. Our palynoclogical colleague from the British
Geclogical Survey, Stewart Melyneaux, has provided the first description of
acritarchs from the full Arenig sequence. The development of the Series in
Wales is much fuller than has been apprecjated (Elles' old division into
extensus and hirundc Zones greatly underestimated the diversity within the
Series) - in fact we can recognise no less than seven biozones. The Arenig
in Wales locks after all eo be a match for its development elsewhere, but as
you might expect in such a *marginal' site, continuous sections through such
a thick succession are very rare. We have, however, a good, continuously
fossiliferous section through the Arenig-Llanvirn boundary. At the 'type
section® - Arennig Fawr in North Wales ~ much of the Series is apparently
mizsing, this being the middle and upper parts!

We hope that this large work will appear as & 'Bulletin' of the British Museum
by the end aof 14986,

2. Cambrian-Ordovician boundary

Bernie Erdtmann and I are examining the detailed record of early nemato-
phorous graptoloid evolution in western Newfoundland.

3. Graptolite classification

Roger Cooper and I have submitted a long paper on graptolite classification
to Palacontology. We have attempted to tackle some of the long-standing
problems over 'grade group' as copposed to phylogenetic classification. This
may prove to raise temperatures a bit in certain parts of the world!

4. Recent papers

Fortey, R.A.. 1985, Pelagic trilobites as an example of deducing the life
habjts of extinct arthropods. Trans. R. Soc. Edinburgh 76, 219-230.

Fartey, R.A. 1985, Gradualism and punctuated equilibria as competing and
complementary theories. Spec. Pap. Palaeont., 33, 17-28.

Fortey, R.A. & Cocks, L.R.M. 1986. Marginal faunal belts and their structural
implications, with examples from the Lower Palaeozoic. J. Geol. Soc.
London, 143, 151-160,
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WEST GERMANY
Bernd Erdtmann {G8ttingen)} forwarded the following account of his studies:

1. Graptolite based correlation of Cambrian-Ordovician boundary sections
in western Newfoundland:

Second perioed of field work concentrated on lower to ‘middle’ Tremadoc
beds and upper Tremadoc (La2) to lower Arenig (La3) of Green Poiqt betwean
June 25 and July 5, 1985. Also first nematophorous graptolite occurrences
at S5t. Paul‘s Quarry and at Broom Point North were recollected, During late
1985 all material collected from the €/0 boundary sections of the Cow Head
Group (1969, 1981, 1984 and 1985) were registered, photographed and 'surveyed'.
Prior to a full taxonomic investigation a ‘survey report' based on the first
careful inspection of all material waa prepared in January 19€6 and critical
matters discussed with Dr. Richard A. Fortey {London} during his vigit to
Gottingen in early February 1986. Copies of this 'Survey Report®' can be
obtained from the author (B.-D.Erdtmann).

2. Ordovician Correlation Chart for Central Europe:

Several recent publications are to be incorporated intc data base.
Extensive contributions on Czechoslovakia have been submitted by V. Havlifek
and L. Marek, on Poland by 2. Modlinski and E. Tomczykova, and on Belgium by
M. vanguestaine and P. Michot. still cutstanding are contributions from
Austria and by West German colleagues. Cooperation with GDR colleagues has
been difficult so far. A first comprehensive print-out of lithostratigraphical
units will be done before late 1986.

3. Recent publications and papers in print:

Erdtmann, B.-D. & VandenBerg, A.H.M., 1985: Araneograptus gen. nov. and its
two species from the late Tremadocian (Lancefieldian, La2) of Victoria

~ Alcheringa, 39, 49=-63.

Erdtmann, B.-D., 1985a: Ordovician black ghale maxima, graptolite evolution
and event-controlled watermass patterns of the Iapetus. - Terra
Cognita, $(2/3}, 109-110.

Erdtmann, B.-D., 1985b: Dendroid to graptoleid transition: Polyphyletic
gradualism or punctuated equilibrium? - 3rd Int. Graptolite Conf.,
Copenhagen, Abstracts, 19-20.

Erdtmann, B.-D., 1985c: The earliest nematophorous graptolite succession
{early Tremadoc) of the Cow Head Group, waestern Newfoundland, -3rd Int.
Graptolite Conf., Copenhagen, Abstracts, 21-22,

Erdtmann, B.-D. & Gutierrez Marce, J.C., 1985: The post-Tremadoc (Lal2-Ba2?)
graptolite fauna of Venta del Ciervo in SW Spain and its bearing on
palecenvironments in the peri-Gondwana 'Mediterranean Province'. -
ird Int. Graptolite Conf., Copenhagen, Abstracts, 23-24.

Erdtmann, B.-D., Hoffknecht, A. & Riegol, W., 1985: Coalified graptolites
as indices of organic maturity. - 3rd Int. Graptolite Conf., Copenhagen,
Abstracts, 25.
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Erdtmann, B.-D. & Malatz, J., 1985: ‘Clonograptus’ tenellus {LINNARSSON,
1871), its varieties, and Adelograptus hunnebergenis (MOBERG, 1892):
Type material, stratigraphical position, astogenetic variations, and
taxonomic implications. - 3rd Int. Graptolite Conf., Copenhagen,
Abstracts, 27-28 (Full ms submitted to Geol. Soc. Denmark}.

Wang, Xliaofeng & Erdtmann, B.~D., 1985: The earliest Ordovician graptolite
sequence from Hunjiang, Jijin Province, China. - 3rd Int. Graptolite
Conf., Copenhagen, Abstracts. (Full ms submitted to Geol. S. Denmk}.

Chen, Junyuvan, Qian Yi-yuan, Lin Yackun, Zhang Junming, Wang Zhihao, Yin
Laiming & Erdtmann, B.-D., 1985: Study on Cambrian-Ordovician boundary
strata and its biota in Dayangcha, Hunjiang, Jilin, China. - China
Prospect Publishing House: 138 pp, 39 pls.

Papers in press:

Erdtmann, B.-D. & Sherwin, L.: A new graptolite faunule of Lancefieldian
age (Lal}) from Parkes, N.5.W. - Alcheringa.

Ertmann, B.=D.: Ordovician black shales of the Iapetus margins: Glaclations,
eustasy, and event-controlled graptolite evolution. - Palaios,

Ertmann, B.-D. & Botsford, J.W.: A Lancefieldian (Lal)} graptolite fauna
and its biofacies correlation from Eagle Island, Bay of Islands, western
Hewfoundland. - Canadian Journal of Earth Sciences.

Erdtmann, B.-D., Maletz, J. & Gutierrez Marco, J.5.: The new Early Ordovician
{Tremadoc-Arenig Hunneberg Stage) graptolite genus Paradelograptus,
its constituent species, phyletic relations, and stratigraphic
correlation. - Paliaontologische Zeitschrift.

4., Proposals, suggestions:

As initially proposed by V. Jaanusson, Stockholm (Business meeting
Ordovician IV Meeting, Oslo, Norway) a working group should be formed with
the task to clarify the chronostratigraphic problem of a Tremadoc/Arenig
“transition®. From a graptolitic perspective the Rustralasian La2 and,
strictly speaking, Lal do not belong to the Tremadoc (nor to the typical
Arenig), likewise the Paroistodus proteus zone is neither Tremadoc nor
Arenig in age. What is to be done with this (Hunneberg Stage of Tjernvik,
1956) interval?

5. Preliminary '‘news'

A bilateral ccoperation project has been submitted to Academia Sinica,
Beijing and 'Max-Planck-Gesellschaft”, Munich by brs. Chen Junyuwan and
Barn-D. Erdtmann for investigation of 'Comparative litho- and biofacies,
palaeocceanclegy, and event stratigraphy of plate-marginal Cambro-Ordovician
sections in the P.R. China'. Estimated duration: 3-4 years.
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BALTOSCANDIA

The organisers of the firast fleld meeting of HOG)GO?have provided the
following list of current Ordovician research in Baitoscandia:

Lund University

Kent LARSSON: sedimentologic and biostratigraphic (ostracodes} studies on
the Ordovician of Jamtland. .

Anits LSFGREN: biostratigraphic/taxonomic studies on Arenig/Llanvirn
conodonts in Jamtland including Higgends, Arenig conodonts in Dalarna and
Vistergdtland (Hunneber-Billingen Stages with Kristina Lindholm), and
Arenig/Llanvirn on N. Uland, and the Finngrundet core. Supervises a student
working on the "Limbata Limestone®™ of Stenbrottet (Orreholmen, Vistergdtland).

Par ANLBERG: Arenig/Llanvirn Agnostidea from {$land and Skane. Kristina
LINDHOLM: graptolites from the Arenig of Skane {principally Krapperup core}
and Vistergotland, as well as material for comparison from localities in the
0Oslo area.

Sveriges Geologiska Undersckning, Uppsala

tars KARIS: Cambrian and Ordovician macrofossils from Jimtland. Ordovician
carbonate rocks from central Sweden. Ake BRUUN: Ordovician ostracodes from
Ostergotland. The Granby (circular) structure.

¥Yngve GRAHN: Correlation of the Harjuan between Estonia and Sweden with the
aid of chitinozoa (project in ccoperation with Jaak NSlvak, Tallinn}.
Correlation of problematic parts of the upper Viruan between Estonia and
Sweden. Chitinozoan correlation over the Ordovician/Silurian boundary for
L.R.M. Cocks & R.B. Richards (eds.} "A global analysis of the Ordovician-
gilurian boundary".

Uppsala University

Lars HOLMER: work on inarticulate brachiopods, particularly Middle Ordovician,
and particularly acrotretids, is nearing completion.

For other Ordovician students at Uppsala, see under Project Halludden.

University of Oslo

Nils SPJELDNAES has communicated the following list of his running projects:

A. Regional/stratigraphic/sedimentologic projects: Middle QOrdovician of the
oslo-Asker area; the Mjdsa Limestone and equivalents; the Ordovician-Silurian
boundary. These are projects that are waiting for the final manuscript
version.

B. Paleontologic projects: Lower, Middle, and Upper Ordovician bryozoa;
Klitambonitids, and a few minor groups of brachipods from the Oslo area.

C. New projects: Calearsous algae (with M.H. Nitecki} (dasyclads from all of
Baltoscandia, and the whole ordevician: the entire Middle Ordovician flora

of the 0s8lo area). Conocdont stratigraphy of the Lower and Middle Ordovician
of the Oslo area. Review of the Ordovician palecgecgraphy of the Oslo and
surrounding areas. Bentonites (for radiometric ages and as ecological/sedi-
mentological indicators).
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He adds that he is open to cooperation at all levels. This applies in
particular to projects under C.

Knut BJORLYKKE: Gecchemistry and stable isotope compositicn of Lower
Palaozoic carbonates in the Osle region.

University of Tromsd
Nils=Martin HANKEN: Upper Ordovician {(5b} sediments in Ringerike (carbonate

sedimentology and petrology). Dividal Group in northern Norway (between
Alta and Altevann) {(trace fossils with Richard Bromley).

University of Bergen

BjSrn NEUMAN: Ordoviclan corals of Baltica and the Caledonides; a manuscript
on the Rugosa of the Hulterstad Limestone of 8land is complete. 4b-& corals
of Oglo area. Nils AARRHUS: Tabulata of Vestlandet Caledonides. Christian
MAGNUS: corals of Vestlandet Caledonides {roughly 5a age).

Stockholm University

Maurits LINDSTRUM: Stratigraphy (mainly conodonts) and sedimentary petrology
of several sections through the Lower and Middle Ordovician of south and
central Sweden (Ottenby, Degerhamn, Gillberga, Horns Udde, Byxelkrok, Lanna,
Hillabrottet, Borghamn, Osterplana, Sjurberg, Brunflo, Kalkberget). Maps
1:10,000 and stratigraphy of Ordovician of several areas as thesis projects
{see under Unjversity of Marburg). Sedimentatijon and diagenetic history of
Orthoceratite Limstone.

University of Copenhagen

Work on the Ordovician was presented at a meeting of Palaeontolgisk Klub on
May 31, 1985. Scandinavian projects presented were:

Bjgrn BUCHARDI & Erik THOMSEN: Lower Palaeczoic depeosits in southeast Scandin-
avia; thermal diagenesis.

Svend STOUGE: Species of Prionicdus PANDER. In a previous lecture current work
on Ordovician conodont stratigraphy throughout $iland was presented.

Arne THORSHOJ: Komstad Limestone - "Orthoceratite Limestone” in Skdne and on
Bornhelm {detailed stratigraphy based on extensive and intensive collecting of
trilobites is being carried out in Ordovician provinces in southern Scandin-
avia and yields informaticn on relative fluctuations of proportions of carb-
onate and terrigenic mud - as a by-product of refined knowledge on megistaspid
and other trilobite evelution}.

Marete BJERRESKDV: The Ordovician/Silurian boundary, in particular on Bornholm
(the boundary, at the base of the Parakidograptus acuminatus Zone, is repres-
ented on Bornholm, but not exposed in outcrops).

University of Gottingen
Bernd-Dietrich ERDTMANN: Supervises/supervised the following thesis projects:

M.L. WINDOLPH: Middle and Upper Cambrian Kistedal, lower Tremadoc Berlogaissa
Formations, Digermul Peninsula, N.Norway (Diss. Feb. 1985}.

M. WELSCH: Acritarch succession of the Kistedal and Berlogaissa Formations
{Diss. Feb. 1985).



A. HOFFXHMECHT: Thermal maturity of Cambro-Silurian graptolites from
Baltoscandla, Newfoundland, Utah and Nevada.

Jérg MALETZ: Palaeontology and detailed stratigraphy of the Lower Ordovic-
ian of Hunneberg (with map}.

Pater MEYER: Comparative lithostratigraphy of the Lower Ordovician of
Hunneberg {with map}.

Jutta WOLTJE: Comparative lithostratigraphy of the Lower Ordevician of
Hunneberg (with map).

Michael BARTHEL: Microfossil succession in the Modum area {with map).

Unjversity of Marburg

Stephan SIMON: Stratigraphy, petrology, and conditions of ofigin of coarse
clastics in the autochthonous, Ordovician succession of Ji&mtland (Diss.,
1984, due published by S.G.U. 1986).

Orthan OLGUN: The Lower Ordovician limestones of Falbygden (Vastergotland,
Central Sweden): Their stratigraphy conodont fauna and sedimentology (Diss.,
1985, due published by 5.G.U. in 1986}.

Joachim HEUWINKEL: The Follinge turbidites of the Storsjon area, Jimtland
{piss. due in 1986).

Gerhard HAHN: Geology of northern Kinnekullae.
Axel DIRR: Geology of eastern Kinnekulle.
rUidiger MSLLER: Geology of western Kinnekulle

Rildiger TEVES: Geology of southern Kinnekulle, with emphasis on earliest
ordovician collapse structures at Brattefore (completed 1985).

Petra PFAFF: Geology of the southern Ustersund and Odensala area.
Abdolmajid MOSAVINIA: Geology of the area S5.W. of Lovsisen, Lockne area.

Harald KUNKEL: Geology of the area between Milingen and Fiker (completed
1986} .

Frank SCHWIND: Geology of the area north of Hackds.
Horst GUDEMANN: Geology of the Bjdrme area (completed 1985).

Walter VORTISCH: Mineralogy and petrology of the Orthoceratite Limestone,
with emphasis on the non-carbonates.

Riksmuseum, Stockholm

Valdar JAANUSSON: Orthambonites and related brachiopod genera (with M.G.
BRSSETT; to be published in Palaecntologyl. Stromatactis mounds in Dalarna.
Ordovician correlations in Sweden, for IUGS series.

Harry MUTVEI: Cephalopods.
Krister BROOD: Conularida and Bryczoa.
The Riksmuseum staff leads Projects Fjdcka and Hilludden (g.v.).
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SOVIET UNION

E.A. Yolkin (Institute of Geology & Geophysics, siberian Branch, Academy of
Sciences USSR 630090, Hovosibirsk -90) advises that his collaague N.V.
Sennikov is preparing a framework of the ordovician correlation chart for
the western part of the Altai-Sayan region, and he hopes that the praparation
will ba finished before the middle of the year. Dr. Yolkin alsc kindly
provides details of Dr. gSennikov's current research and publications, as
follows:

1. Current research: Lower and upper boundaries of the Ordovician; zonal
subdivisions of the Ordovician of Mountain Altay and salair. Upper Cambrian,
ordovician and Silurian graptolites of Siberia {biostratigraphy, palaeontology
and phylogeny). 4

2. Publications:

obut A.M., Sennikov N.V., Zaslavskaya N.M. 1984. Sibirskiye komplexy
graptolitov i chitinozoy na rubezhe kembriya i ordovika. Geologiya i
Geofizika 3, 3-8,

Cbut A.M., Sennikov N.V. 1984. Graptolity i zonalnoye rastchleneniye
nizhnego ordovika Gornogo Altaya. In stratigrafiya i fauna nizhnego
ordovika Gornogo Altaya. Nauka, Moskva, 53-106.

gbut A.M., Sennikov N.V. 1984, Tip Hemichordata. Podtip Graptolithina. In
ordovik Sibirskoy platformy. Paleontologitcheskiy atlas. Nauka,
Novosibirsk, 103=111,

petrunina 2.E., Sennikov B.V., Ermikov V.D., Zeyfert L.L., Krivtechikov A.V.,
puzirev A.A. 1984, Stratigrafiya nizhnege ordovika Gornogo Altaya.
In Stratigrafiya i fauna nizhnego ordovika Gornogo Altaya. Nauka,
Moskva, 3-313.

Sennikov N.V. 1984, HNekotoriye retiolitidy {graptolity) Gornogo Altaya. In
Paleontologiya i biostratigrafiya paleczoya sibiri, Nauka, Novosibirsk,
48-55.

Sennikov N.V., Ermikov V.D., Petrunina Z.E., Puzirev A.A., Severgina L.G. 1982.
D vozraste bazalnikh gorizontov ardoviksko-srednede-vonskogo kompleksa
severc-zapadnogo Altaya. Geologiya i Geofizika 8, 56-61.

Zennikov N.V., Petrunina Z.E., Gladkikh L.A., Ermikov V.D., Zinov'eva T.V.,

Mamlin A.N., Shokal'sky 5.P. 1984. Noviye pogranitchniye ordoviksko-
siluriyskiye razrezi na Gernom Altaye. Geclogiya i Geofizika 7, 23-27.

PEOPLE'S REPUBLIC OF CHINA

Guo Hengjui {Xuo Hungchun) of the Dept. of Geology, Changchun College of
Geology, Changchun, Jilin Province writes that during the past months he has
been involved in work on the Ordovician trilobites of the ¥ingan (Khingan)
region, north-east China, and is continuing an investigation of the trilo-
bites and conodonts, aspecially near the presumed Cambrian-Ordovician boundary
stratotype section in Jilin Province.
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hang Institute of Geology & Mineral Resources,
g Xiaofeng of the Yic!
g;?nese Academy of Geological Sclences, P.0. Box 502, Yichang City, Hubed,

raports as follows:

1. Current research: A successive rasearch achievements on the bicostrati-
graphy of the eastern Yangzi {Yangtze) area, China were completed by my
colleagues and myself, which consist of five monographs as follows: 1. Sinian
(Precambrian), 2. Lower Paleozoic era, 3. Upper Paleozoic era, 4. Triassic
and Jarrasic and 5. Creatececus and Tertiary. The monographs 1 and 3 were
published last year. The moncgraph 2 {Lower Paleozoic) is the press.

This book describsd in detail all representative sections for tha Cambrian,
ordovician and Silurian of the present area, and further discussed their sub-
division and correlation in the lithostratigraphic, bicstratigraphic and
choronostratigraphic sensa. Meanwhile, the correlations of varioua kinds of
fossil zone and assemblage from Cambrian to Silurian between the esastern
Yangzi Gorges area and elsewhere in the world were also reviewed. Altogether
BOO taxa ar so of various fossils, including small shelly fossil, archaeo~
cyathid, coral, trilobite, ostracod, yraptolite, cephaleoped, conodont and
microplant were described in this monograph. ?he authors are Wang Xiaofeng,
Ni Shizhao, Zeng Qinglun, Xu Guanghong, Zhou Tianmei and Li Zhihong of Yichang
Institute of Geology and Mineral Resources, and Ziang Liwen and Lai Caigen of
Institute of Geology, Beijing.

egearch by Prof. Dr. Erdtmann and myself is in progress, dealing with
zhzoi:zeinatlcnal iorrelatiou of the Tremadoc graptolite zonaes and the 'morpho-
genctic plasticity' of the earliest nematophorous graptolites upon the materials
from the Dayangcha, Hunjiang area, China, western Hewfoundland and other regions
of the world. The first manuscript about the earliest Ordovician graptolite
sequence from Hunjiang, Jilin, China was present to tha third internaticnal
graptolite conference, held in Copenhagen last year.

2. Recent publications:
= dary in the eastern
Wang Xiaofeng et al., 1981, The Ordovician Silurian Boun
? Yangtze Gorga;, china. Bull. Soc. geol. mineral, Bretagne, 1983, (c},
15, 2, 95-107.

i i 983, ©On some important
Xu Jie {Hsu Chieh}, Huang Zhigac and Wang Xiaofeng, 1
: problems of Ordovician graptolite fauna in China, in Selected Works on
Graptolites, 275-324, Geol. pub. House, Baijing.

Wang Xiaofeng, 1984. Occurrence of Dicellggzagtus in Silurian atrata.ticigg:;
ific papers on Geology for Iinternational Exchange-prepared for e

Inter. Geol. Congress, 1, 69=73, Geol. pub. House, Beljing.

Wang Xiaofeng & Yao Zhaogui, 1984. Early Devonian Graptolite faunas from Yulin,
Guangxi, Gecl. Review, n. 5, 416-424.

wang Xiaofeng & Bernd-D.Erdtmann, 1985. The Earljest Ordovician Graptolite
Sequence from Hunjiang, Jilin Province, China, which was presented to
Third Inter. Graptolite Conference and published soon.

Wang Xiaofeng, 1985. Lower Silurian Graptolite Zonation in the eastern Yangzi
(Yangtze) Gorges, China, Ibid.

Wang Xliaofeng, et., al., 1986, Rediscussion on the definition and correlation
of the Ordovician-Silurian boundary. Bull. Chinese Acad. Geol.Scl., in
press.

Wang Xiaofeng & Xue Zijian, 1986. Early Silurian graptolites from Xichuan,
Henan, Ibid, in press.
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UNITED STATES

Richard J. Diecchic (Dept. of Geology, George Mason University, 4400 University
Drive, Falrfax, Virginia 22030} has published the following papers:

Diecchiec, R.J., 1985. Post-Martinsburg Ordovician stratigraphy of Virginia

and West Virginia: virginia Division of Mineral Rescurces, Publication
57, 17 p.

bDiecchio, R.J., 1985. The Taconian clastic sequence of northern Virginia and
West Virginia: Society of Economic Paleontologists and Mineralogists,
Eastern Section, Field Trip Guidebook, 62 p.

Stan C. Finney (School of Geology, Oklahoma State University, Stillwater, OX.
but see directory) is publishing the following:

Finney, S.C. 1986. Graptolite Biofacies and Correlation of Subsidence, Eustatic,
and Tectonic Events in the Middla to Upper Ordovician of North Amarica:
Palaios, v.1, No.4 (August 19B6).

This paper evaluates and revises that part of the North American graptolite
zonatlon equivalent to the British zones of gracilis, multidens, clingani,
and linearis. The revisions have been required by the discovery of sections
in the Arbuckle and CQuachita Mountains of Oklahoma and Arkansas and in the
Lexington Limestone of Kentucky that have yielded excellent graptolite faunas
across a critical interval in the graptolite zonation. These revisions are
also supported by concdont biostratigraphy.

David M. Hohr (Dept. of Geology, Sul Ross State University Alpine, Texas 79832)
lists the following recent publication:

Rohr, D.M. & R.B. Blodgett, 19685. Upper Ordovician Gastropoda from west-central
Alaska. Jour. Paleontology 59, 667-673,

Frederick K. Lobdell (Grand Porks,ND) is working on doctoral dissertation

'Paleontology and palececolegy of Gunn Member, Stony Mountain Formation (Upper
Ordovician), Manitoba and North Dakota'.
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{Includes report of the various meetings in Latin America during
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Occidental de la Sierra de Tontal (Precordillera de San Juan), p.21.
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sarmiento G.M., La biozona de Amorphognathus variabil is-Eoplacegnathus

pseudoplanus (Conodonta}, Llanvirniano inferior, en el flanco oriental
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Extended abstracts presented at the MHeeting of the Asociacion Paleontolagica
Argentina (Reun, Com. Paleont. APA San Juan) include the following:

Baldis, B., Bordonaro O. and Pereyra E., Comportamiento standard de los
biociclos algales en el limite cambrico-ordovicico de San Juan, p-20-21.

Beresi M.5., Presentcia de ostraccdita en los sedimentos carbenaticos de
la Formacian San Juan, p.23.

Beresi M.S., Wuia sibiritica, microorganismo algal en la Formacion San
Juan, p.2a-25.

pordonaro O.L., Colpocoryphe huacoi n.sp. {(trilobite Phacopida} de la
Formation San Juan, en la Quebiada de Huaco, San Juan, p.26-27.

Cabaleri N.G., Presencia de Lingula en 1a base de la Formacion las Aguaditas
¥ 5u implicancia paleontologica, p.28-29.

Rac R.I., Conodontes arenigianos en el Cerro Bola, Sierra Chica de Zonda,
Provincia de San Juan, p.46-47.

vaccari M.E, and wWaisfeld B.G., El hallazgo del genero Hollia (Trilobita) en
los niveles superiores de la Formacion San Juan {(ordovicico), p.49.

Di Prinzio B., Primevos datos sobre braguiopodos acrotretidos de la Formacion
San Juan fordovicico) en la zona de Huaco, provincia de San Juan, p.50.

Carrera M., Descripcion de algunos poriferos de la Formacion San Juan (ordov-
icico, Precordillera de San Juan), p.51-52.

Astini R., Benedetto J.L. and Canas F., La faupa de los niveles de Transicion
entre las formaciones San Juan y Gualcamayc en la region rorte de la
precordillera (Prov. San Juan y la Rioja), p.54-55.

Benedetto J.L., El hallazgo de la tipica fauna de Hirnantia en el ashgiliano
tardio de la Sierra de Villicum, San Juan, p.56-57.

sanchez, T.M., El generc Mcdiolopsis (Bivalvia, Modiomorphoida) en el ashgiliano
de la Sierra de Villicum y la comunidad de Hirnantia-Meodiclopsis, p.58-59.

peralta S.H. and Uliarte E., Graptolitos ordovicices en la Formacieon Rinconada,
Precordillera de San Juan, p.69-71.

Cabaleri N., Gonzalez S and Armella C., Acumulaciones arrecifales en el
Ordovicice medic-superior de la Formacion Las Aguaditas, Precordillera
de San Juan, p.74=76.

Stratigraphy and Palaeontology of Systemic Boundaries in China - Cambrian-
ordovician Boundary., (1}-(2). 18 contributions from 36 authors; B40
pages, 114 plates, English edition 1984. (Price U.5.540 (546 if required
by air mail from Nanjing Institute of Geology and Palaeontology, Academia
Sinica Chi-ming-Ssu, Nanjing, P.R. China).

Chen Junyuan, Qi Yiyuan, Lin Yackun, Zhang Junming, Wang Zhihao, Yin Leiming
and B.-D. Erdtmann, 1985. Study on Cambrian-Ordovician Boundary Strata
and its Biota in Dayanggcha, Hunjiang, Jilin, China. china Prospect Publ.
House, Beijing. 1-138 pp., 219 pls.
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OTHER NEWS

1. Professor A.J. Boucot (Dept. of Geology, Oregon State University, Cervallis,
Oregon 97331, USA) has been appointed Second Vice Chairman of the Internat-
ional Commission on Stratigraphy (IC5) and will be involved in organizing
the ICS programme of meetings at the next IGC in Washington D.C. in 1989.
Topics already suggested by the Chairman of ICS, Dr. John Cowie, include
the following:

1. Stratigraphy through into the 21st Century: a review.
Organizer: J.W, Cowie.

2. Chemostratigraphy = Molecular Stratigraphy: geochemical anomalies
and phase changes in earth history.
oOrganizer: G. Eglinton,

3. Archaean and Proterczoic Earth History.
Organizers: K. Plumb and A.K. Other

4. Glaobal Sedimentology and Stratigraphy.
Organizer: R.N. Ginsburg.

5. Event Stratigraphy: catastrophism, gradualism and evolution in the
geosphere-biosphere. (In cooperation with IUGS Commission on Planetolegy)
Organizer: D.J. MclLaren

6. New dynamic revitalized teaching of stratigraphy.
Organizer: J. Remane and W.H. Matthews.
(in cooperation with IUGS Commission on Geology Teaching).
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2. The Secretary General of ICS, Professor J. Remane, has been active in
establishing links with the IUGS Commission on Geology Teaching to stimulate
interests in the teaching of stratigraphy. An inaugural meeting of a new
ICS Committee on Quantitative Stratigraphy was held in Aberdeen, Scotland,
in April 1986, and the following is a draft report from the ICS Circular

Hewsletter 1 of May 1986}):
COMMITTEE ON QUANTITATIVE STRATIGRAPHY DRAFT

Qutline of Guidelines

Description

Quantitative stratigraphy uses relatively aimple or complex computer-based
mathematical-statistical methodas to calculate stratigraphic models that with
a minimum of data provide a maximum of predictive potency and include
fornulations of confidence limita. Use of the methods to solve geologlcal
problema allowa rigorous uae of multiple working hypothesaia which ia an
easential part of a more quantitatively based geologlcal science.

The methods are applicable with unique, non-recurrent fossil ranges or
foasl) events in blostratigraphy or with recurrent physical events employed
in lithostratigraphy, well-log analysis, magnetostratigraphy, isotopesa
stratigraphy, seismostratigraphy, ete. Quantitative biostratigraphy and
quantitative phyaical stratigraphy have been successfully applied in
economic geology. A third important application involves caleulation of
Iinear time scales and development and uae of methods to {ind tectonic and
burial historles of sedimentary basins.

Techniques commonly used include sequencing and multivarifate methods in
bioatratigraphy, sequencing and matching methods in (geo)physical events
atratigraphy and various interpolation techniques in the formulation of
time scales.

Correlation of stratigraphically defined and ordered events or units generally
expresses the hypothesis that a mutual relation exists between them as observed

at different geographic locaticns. A major aspect of quantitative stratigraphy

is the formulation of geoclogically meaningful confidence limits when

correlating. The uncertainty in geological correlation, expresaed in atratigraphic
{l1ike thieknesa) or chronologic (like time) units of measurement provides insight
in the valldity of geological models and in the accuracy and precision of the
current, widely-used correlation techniques.

Activities

The Committee on Quantitative Stratigraphy promotes the acceptance and use

of Quantitative Stratigraphy in Paleontological, Geclogical and Geophysical
Sciences. A major philosophlcal objective is to adapt quantitatively defined
stratigraphic methods and its units of correlation to future versjons of the
Stratigraphic Codes as used on several continentsa. The approaches to
mathematical-atatistical stratigraphy need to be incorporated in the standardized
atratigraphical philosophy and practicea. Eventually we shall have unambiguous
definitiona of aimple quantitative stratigraphic terma derived from the use of
the methods., A third key ebjective i3 to foster rurther development and
application of techniques using diflferent computer systems and difflerent data
setas. The ultimate aim is to make geological applications of quantitative
stratigraphy routine and give it ita rightful place in a more quantitatively
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formulated geology.

of the Committee, including {(not in order of priority):

1.

.

o
.

Distribution of a Newaletter.

Exchange of atratigraphic data and programs on (micro)computers.
Sponsoring and organisation of short courses like thoae arranged by
IGCP Project 148.

Sponsoring and organisation of International and Natlonal Meetinga and
Symposia.

Publication of a comprehensaive bibliography of published studies.
Sponsoring of comprehensive manuals or textbooks dealing with

(a} Quantitative Biozonations, Log Analyais, etc. (b) Use of Methods
on various computers, (c¢) Glossary of terms, (d) Code of Quantitative
Stratigraphy and other toplca in Quantitative Stratigraphy.
Entrenchment of the new stratigraphy in the standard stratigraphic
philosophy.

Acceptance of the new stratigraphy in the educational curriculum of
geological sclences at univeraitlies.

Application of quantitative stratigraphy in economic geology, like
exploration lfor oil and gas.

An Institute of Cambrian Studies

The organisers of the Second International Symposium on the Cambrian
System (M.E. Taylor, A.R. Palmer, R.A. Robison and A.J. Rowell) held

in Denver, Colorado in August 1981, have been able to invest remaining
monies and to add some private donations to a fund to establish an
Institute for Cambrian Studies. It was formally incorporated under the
laws of the State of Colorado as a non-profit corporation in March 1982,
with stated objectives and purposes as follows:

*Po promote the scientific study of the Cambrian System in all its
aspects in all parts of the world" And,

"to promote the exchange of scholarly information by conducting techniecal
conferences and by publishing scientific books and articles of timely
interest to the international scientific community“.

A number of avenues will be pursued to adhere to the goals
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A part of the Subcommission Mewmbarship list is here reproduced again because
it was only included in the last issue of ORDOVICIAN NEWS on a loose sheat,
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