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INTRODUCTION

In 1956 I had the opportunity to attend the Twentisth
International Goological Congress in Mexico as one of the official
delegates of the Bureau of Mineral lesources, Geology and Gec-
physics, and also to act as the delegate of the Geolopgical Scclsty
of Australia,

After the Congress I visited several Geological
Institutions in U.S.A. with the intention of gathering first-
hand knowledge of Cambrian fossils described in the literaturse
and preserved in the Museums in U.S.A,

I departed from Sydney on the 27th of August, and
returned home on the 9th November, the trip lasting altogether
geventy-eight days,

The time was used as follows:-

Aug, 27 - Sept. 2 pre-Congress excursion in north-western
lMexico (province of Sonora),

Sep, 2 =~ Sept.ll Congress in Mexico City.

Sep, 12 - Oct, 15 1in Vashington, U.S. National Museum, studying
Cambrian fossils in the collections of
the U.S, Geological Survey and the
Smithsonian Institution.

Oct, 16 - 20 visit to the Unilversity of Cincinnati.

It was arranged that my official visit to U,S.A. should
terminate on the 2lst. October., To extend the visit, I was
allowed to spend the time from the 23st October until the 9th
November as my annual leave, A part of it was still used in
pursult of wvarious problems of Cambrian geology and palasontology,
Including a vislt to the University of Wisconsin, and to the
branch of U.S. Geological Survey in Denver (Colorado).

During my stay in Washington I also visited the
Universities of Columbia, Princeton, Yale and Johrs Hopkins, but
could not afford to visit Harvard; the time was running short
and the collections of the U.S, National Museum are large indesd.

I was Invited to give lectures in all the Universitiss
mentioned except for the Columbia University. Additionally I
gave lectures in the University of Cincimnati, of Wisconsin,
and in the Palaeontological Association in Washington., The
total number of lsctures were ninec, Thc topics presented werc :

1) Cambrian Stratigraphy and correlation;
2) Palacogcography of the Cambrian in Australia;
3) The meaning of Stratigraphy and correlation;

4) Anatomy of tho Cambrian Trilobitc Redlichia.

2. _THE CONGRESS

2., Some numbers

Tho total number of rogilstered memboers was 4,039;
the number of members prosent in Mexico City was 2,525, Absenteo-
ism among members presenting papors was estimated of about 20%
on somo sessions, however, it oxcecded 50%, A certain disorgan-
isation of thec program resulted, becausec papers were not read
at the appointed time and many wore rcad by title only, One of
the main rcasons of absontccism was “turista" - an infeoction of
the digestive apparatus,
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The presentation of papers was conducted in (a)
fifteon scctions, (b) five symposia, and (c) thirtesn commissions
end committees, the total number of divisions being thirty=-
three; eight days (3rd - 8th Sept,, and 10-11th Sept.), were
dedicated to the sessions, ' :

The number of papers presented (road, or read only by
title) was about 1,060,

The number of nations roprcsented on the Congress
exccedoed nincty; nearly half of the total number of participants
arrived from U,S.A, The Soviet Union was reprcscntcd by fifty-
seven geologlsts and five technical persons,

My participation

Bocausc of rcasons moentioned above I could neot attend
all the moetings and discussions according to my orilginal
intentions,

I attended; (1) scction No,12 ‘Genssis of ancicnt and
modern recfs (bichorms and biostromes)¥, and was in the chalr at
the second session of this secction; (2) Symposium III, Tho
Palacogeography and tho basc of the Cambrian System (two scssions),
It was conducted by tho Intcrnationsl Commission on Stratigraphy,
55 Intornational Commission on Stratigraphy, thrce ssssions,

4) Informal discussions arrangcd by the studonts of the Cambrian
System, as a prcamble for tho symposium; (5) an informal
mecting of Nussien and Amorican gcologists on problems of cxchango
of sciontific litoraturc; (6) Excursion (befors the Congress) to
Sonora (Palasozolc rocks),

Additionally, I aticnded prosentation of selectced papers
in other sections: it was howovor, impossible to pick the right
ones, becausc the programs were usually changod.

Information on items 1, 4, and 6 is glven soparately
below, -Itom 5 (the mecting of Russian and American gcologists
cn problems of exchange of scientific literature), as a non-
geological matter, 1s summarized in an apuendlx, at the end of
this report,

3. SECTION 12, GENISIS OF ANCIENT AND
MODEMN REEFS

Nine papers should have bocn rcad, according to tho
program; sevon wero prcsonted, An outstanding contribution
was - "Influoncce of Marine Bottom Commmunitics on the Dopositional
Environment of Sodiments"”, by 3R.N. Ginsburg and H.A, Lowonstam
(U.S.A.), Obsorvations by skin diving, supplemented by experi-
ments and mapping of tho soa floor, werc prcscnted, "Tho best
lmown fossil oxamples of cormunity influonce on doepositicnal
onvironmont are algac stromatolithes and organic recfs", Mats
and carpots of modern algac, whon covcrod by a layor of sand of
somo millimoters in thicknoss, grow through that layer within =a
few hours , (Laminated limcstonce and dolomite may have been
formoed in this mannor, without producing frcof structurcs", or
ovon recognisable blostromcs; but absenco of organic structurs
1s no ovidenco that all such rocks are organic 'reefs'"),

Numerous convcersations and disputcs on the topic of
reofs followed during the congress, and lator in Unitsd Statos,

with geologists of the U.S. Geological Survey and in wniversitics
visited,

No attompt was madec in the sessions of scction 12 to
summarize principles, concepts and nomenclaturs pertaining to
tho main topilc: "Gonesis of Anciont and Modorn Rocfs", My cwn
comment, therefore, is given below,
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The paramount intorcst in ‘“recfs" is a nractical cno
and connected with oil prospecting. Accordingly, an otherwisc
not explained local thickening of limestone or dolomlte is
“recf", and a chance of oil concontration.

Many geologists apply the term "reef” for any lims-
.stono or dolomito containing visiblc amounts of corals, or
prleosponges, or algac, even vwhere no thickening of tho formation
is apparent 1n connéction with tho distribution of ths "rocf-
building orpganisms®,

On tho excursion to Sonora, a Cambrian dolomite rich
In Girvanella was regarded as a "reof", Girvanella (algae)
occurs as loosc '“pebbles"., They arc novor attaehod to a firm
substratum or attachod onc to another, When living ths Girvanclla
bodles woere of a spongy texture, of a relatively small mass and
large volumoc and could be easily tramsported and sorted by current
and wave, Consequently '"réefs! of Girvenclla are a biological
and mechanlcal impossibility.,

Laminatod limcstone and dolomlte without a “partition
in bedding and, thorofore massive in appearance are alsc often
called "rocfs"y Tho lamination 1s postulated to bo "algal",
although no organic structure is preserved, The algel origin
is a possibility, of course; the other possibility is local
accumulation of calcareous and dolomitic detritus dorived from
pro-existing sodiments, including reofs,

Kolatecd to the problem of thc "lamlnated limestoncs™
18 tho mode of origin of the Guadaloupse Mowntains reef. I havo
not secn it in the field, but I have takon part in sovoral
dlscussions of thc problem., A most intorecsting discussion was
held in Denver, U.S. Geological Survey, Fuels Branch, with
Dr, Teichort and co-workers,

Rock samples located on air photographs and thin
sections from the Guadaloupe Roef werc examined, Fossil frag-
monts are present in abundance as visible 1in slides, but no
reof-forming organisms could be seen, E1l Capiten and the rost
are "reef without rocf-forming organisms", and algas and spongcs
are suspocted as roof=-buildors. However, it is also pcssible
that masses of detrital calcareous matcrial may he ve boen
"poured" into tho soa in volumos too groat to be redistributod
by curronts, Thus, a Mocal thickcning of limcstono! was
croatod by inorgenic forcos and, possibly, by co-operation of
organisms that are not sufficiently presorved to be ovaluatsd
propcrly. This, of course, is my own attitude and should be
rcgarded as a statomont of the coxistence of a problem only,

A popular approach is to regard tho recfs as '"mounds
on the soa floor", or botter, '“mounds of the soa floor", bocouse
the surface of the mound is also "sca floor”, This is, of course,
only an incompleto definitilon, supplementing tho phrase: = "local
thickening of lircstone,

Prcston E, Cloud, Jr. (A.P.G, 1952, Vol.36, pp.2125-
2179) profors to use the gonoral term "organic rccf" instcod of
“roof" which may bo also of an inorganic origin. Following
Lowonstam, Cloud definos "orgaenic roefs in torms of fundamontal
biologic potontials of the organisms rosponsiblc for them rather
then In terms of the present day appearance of the structures'.
‘Thcse potoentials are the ability to erect rigid topographiec
structuros by frame-building, scdiment retention, and binding, and
to create a wave-rcsistant structure®. It is not essential fer
an orgenie rocf to act in c¢ffoct as a wave-breaking structurc;
essential 1s thc "potontial®” to act in such a monnor, whon the
zonc of waves has boen rcached.

- The torm "roef compleox" covors the organic and
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inorganio aspects of recfs,

Cloud's and Lowenstam!s idcas may be developed
further, by introducing the concept of the maintenance of the
structure by orgenisms agelnst the destructive forces of tho
wavos and tho creoation of a dynamlc equilibrium.,

To conclude, organic recfs arec the manifcstation of
the ability of organisms to build topogrophicol structures
agalnst the force of gravity and the mechanical forces of
water, and to maintain such structurcs by new growths rerlacing
the loss of material inflicted by waves and curronts,

4, INTERNATIONAL COMIIISSLON ON STRATIGRAPHY

Tho “Agonda’ bclow contains the items discusseds

AGENDA

Mecting of Subcommission on Stratigraphic Torminology
Saturday, Sceptember 8, 1956 at 9 a.m.

Roora Q-1, Congress Building, Mexico City

1. Introduction by Prcsidont of Commission on Stratigraphy.
2., Introductory remarks by Socrctary of Subcormission,
S5« Roll=call of mnombors,

4, Reports on activitios of national or local organizations
dealing with stratigrophic toerminology.

5. Discussion of contributions publishoed subscquent to
Algiors Congrcss.

8, Discussion of repliocs to first qucstionnaire (Circular No,2).
7. Discussion of repliss to sccond qucstionnairo (Circular No.5),
8. FPFurthor program of Subcormission,

9, Report and roconriendations to Cormission,

10 Othor businocss.

At Itenn1 3 (Roll=cnll of membors) I oxplained to the chairman,
that I am not a momber; but boing a delogate of tho Burcau of
Mineral Resources and tho Goologlcal Socioty of Australia, (and
not of the University of Sydnoy as 1t 1s printed in thoe "Direct-
ario de Dolegados’) I am recady to nct as 2 proxy of tho Chief
Gcologist, Dr., N.Hh. Fishor, in cxplaining such questions as may
arise in connoxion with the Stratigraphic terminology ctec, At
Itom 4 (rcecports on activities of national or local organisations
dealing with stratigrophic terninology), I was asked to tell
about activity in Australia, I reportcd (1) that the Australian
Standing Cormittce on Stratigraphic Nomcnclature was transforrsd
from ANZAAS to thc Geologicel Society; {2) that the sccond
edition of thc “Code” was published in 1956; (3) that the new
edition differs by arrangement of articles and simplification,
omltting some philosophical definitions; (4) that the "code!" is
constructed to co-ordinate the field work of goologlsts cspec-
1ally in mapning of rock units, In rcply, Dr, Hedberg said that
it 1s dosirable to provide all mcembers with a copy of the
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Anstralian code,

Moast of the session was spent in discussing the groeat
diversity of the answers to the "Circulars'" (questionnaires)
of the Sub-commission on Stratigraphic Terminology. It became
apraront that a general agrecment cannot be attaired espocially
in matters of nomenclature and concepts of rock-units. The
German and inglish geologlsts regard rock units as uacless;
the French and Dolglan geologists secmingly do not understand
satisfactorily what are formations In American and Australian
usage, and are operating with "facles". Even among Anorican
goologists a diversity of opinion is evident, To rezach zone
agrooriont, I think one must try beforehand to define matter to
be namcd, and afterwards to agree upon a universal system of
norenclaturc. It is essential that onz and tho same term should
not be applied to oover different concepts. This stage was
not reached during discussions,.

5. SYMPOSIUM ITII, PALABOGRAFHY AND THE BASE
OF THE CAMBIiIAN SYSTEM

The published first volume of the Symposium (in two
parts) was exhibitoed., Part onc contains papcrs on tho Cambrism
System of Europe, Africa, and Asia; part two - of Australia
and the Americas., The Australian part contains about 275 pages ,
:Dr. J. Rodgcrs, tho Editor, remarked that tho Australion phrt
alone is complete and covers all aspects of the Cambrian of the
whole of tho Continent, A second voluric is in prcparation, with
about 25 - 30 articles that arrived £oo late to bo published
in the first volunoc. -

) Soveral papers worc presontcd. Tha rnain topic under
discussion was thc problem of tho Baso of thc Canmbrian Systen
and of the Palacozoic, Two rutually opposcd solutions were
%iscussed. Some proposcd that the terms “"Cambrian" and

Palacozolc” should be appliecd to all rocks conformablc with
the Carbrian and resting below the loworrost known Olcnzlluss
fauna, The rcasons arc (1) sinmilarity in lithologicsl so ting
(2) unity of inorganic history, and (3) tho arbiltrary naturc of
tho concept of the Tower Cribrian Scrics,

The others proposed ©o retain the presont status, that
is, tho Lower Combricn Sories (Georgion or ‘auccblan) bs tho
lowornost division of tho Polacozoic, and thc rocks and cvents
before that tirc shall have another designation, O, Schindewolf
(Germany) dofendod this schome from a2 blologlcal aspoet, Tho
passago fron Prccambrian to Cambrian marks a najor break in the
history of life, morc inportant than any other broalk kncwn.

I myself, and in agrccimont with O, Schindcowolf, addod scmo roro
apguncnts: (1) tho ainmilarity in thoe lithological setting is
of no importance; dissimilaritics should be accounted for, The
similarity rcfers only to clastic scdimonts, Absencc of
evaporlites of thce halito-gysum suitc, abacncce of glauconito,
and prcdominance of dolomitc in late Prccambrien rocks, arc
important dissinilaritics. The "mnity of inorgonic history ¥
refers to the unity of the wholc of tho gcological history of
the globe, and is obvious on all "boundarioes" of systens in
areas of continuous sodimontation, For oxarple, 1s 1t reascn-
ablo to apply the namc "Crotaccous™ to all rocks below and as
far as continuity of sedimontation is obscrvable ?

The "arbitrary naturc” of thc base of tho Cambrion is
no exccption: all "boundarics” between the divisions of the
geological scale arc 'arbitrary" in a sinilar way., Systen
bounderies ars not decfined by diastrophisns, but by fossils,
Diastrophisms moan brescks in the rccord, and the intervals ares
datod by fossils, "Arcas of unconformnitios arc surrounded by
regions of confornity”, All gcologists present arc operating
with "systems” and many of the participants of the rmeting
seCningly assumo that systems hawve beon cstablishod as rock
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divisilons botween unconformities. But universal u?cogformlties
are unknown, and all attompts to revisse tho geologlca* EPQ%? )
on a diastrophistic basis have lalled. Theiralaeozoic Systenms
each are established by r, T. Murchison as ‘“grand orders ?f
life with an appointed span', clearly on a bialogical basgs."
Since Darwin, however, wec know that only one . syspom‘cf lifs
oexlsts, against the stand of Murchison and Sedgw1%k;?1who
'vehermently meintained the lrrmtability of species™. The
gystem boundarios believed to be matters of creation and
externination remain arbitrary by selection of actually
exlsting and verifiable biological criteria,

Extonsion of the terms Cerbrian and Palacozoic might
provide some Prccambrian unfossilifcrous sequences with respoct-
able names, Limitlcss extension,however, would render the
roferonces “Cambrian® and "Palaeozoic" quite meaningless, and
obliterate tho results of a cenbtury of rcsearch., Chisfs of
Surveys and of private companios in future might not be satisfisd
when an export referred some matter to the ”Palaeozoic“.. Which
Palaeozoic, the more procisc, or the new cxtonded ?, ¢cr the
‘extension™ itself ? - would be the query,

Systems (and thoir subdivisions) arc ‘defined on Shreo
aspocts: (1) cach on its own morits, and cspecially on tho
basls of their fossil listsy; (2) by differencc against the
systen above; (3) by difference against the systen below, It
has been suggested that the Carbrian Systom is defined somewhat
inconpletely against the rocks below. But actually - therc is
the "great break", of the passage from Procambrian to tho
Cambrian with its diagnostic fossils, that satisfics the third
condltion of the definition of o systen.

Tho upper linit of the Cambrian Syster was discussed
with losser participation. The main contributor was Stubblafisld
(British Goological Survey). It is the custor of this Survey tc
regard tho Trenadocian as a division of the Upper Cambrian,
whereas everywherc elsc tho Tremadocian is accopted as the lowere
nost division of the Ordovicisn. Difficultics exist In England
and Vales in establishing the lowor limit of the Tromadocian in

the ficld, bocause the particular rocks arc not fossiliferous
cnough, However tho apoocarancse of Dictvonena flabelliforrms marks
sufficiontly the beginning of the Tremadocian, and cnough fossild
arc known to extend tho correlation of tho Treomadocian Series,

6. INFORMAL DISCUSSIONS ARRANGED BY THE
STUDENTS OF THE CAMBRIAN SY STEM, as
A PREAMPIE FOR THE SYMPOSIUM

Participants were: Ch.Lochman-Balk, W.C, Bell,
B.F. Howell, T, Rasetti, J.IL. Wilson, all from U.S.A,3 R, Endo
Japan; nysclf (Australia); and J.C, Troelsen (Demmark),
Problems of inter-contincntal correlation of the Cambrian,
nalnly on Australian evidonce wero discussed, It was accepted
that the Loiopyge lacvigato zono is tho top division of ths
Middle Cambrian, and that the Uppecr Cambrian starts with tho
Agnostus pisiformis zone, It was, however, impossible to
convinee the majority that the American correlatc of the lattor
is the "Cedaria-Cecdarina® fauna, a classical interpretation
already introduced by Ch.D.Walcott, and adhered to in the
"Correlation of the Carbrian Formations of North Amcrica
(B.F. Howoll and the Combrien Sub-cormittee, 1944, Bull, Geol,
Socs Am., Vol.55, p,993-1003), An extrericly aberrant corrolation
was gubdcoquently publishod by Ch.Lochman (Journal of Pailcontology,
Vol.,30, No.3 1956€,as a variant of a correclation by J.L, Vilson
(J.P. Vol.28, No.3, 1954). Wilson recently changed his stand to
& variant approaching the classical correlation (J.P, Vol,30,
No.4, 1956), and is publishing one morc variant (porsonal
corrmnication),

2




7
The informal discussions lasted two days and a great

amount of ussful information on detalls and minor problcms was
cxchanged.,

V. EXCUNSTON IN SONORA

{Cormient on the Ancricen interprotation
of rock-units.)

et

-——

I took part in a sixz-day excursion in north-western
Sonora to inspect the Ialaeozoic and Mesozoic succession, and,
narcvicularly, the rccently discovered and very wg}l»dosgrlped
(gcologically and palacontologically) ILower and Middle Cambrian
rocks of Caborca, G.A. Coopcr (U.S. National Muscum) was in
chorge of the scientific part, the rest was the core of Dr, AJR.V.
Arollano, Instituto Geologico de licxico., Outcrons of rocks of
the following six systems were visited; (1) Cretacsous, (2)
Triassic (marine), (35) Permian, (4) Lowor Carboniferous,
(5) Dovonian, and (6) Cambrian.

Tho Sonoran ssquence was doformcd by o late Cratacoous
or owrly Tertiary orogeny, and intruded by grenites. Subsegquently
& wide-spread volcanic activity covercd tens of thouzands of
square milcs with lavas and pyroclastics, Lcad-zinc, gold, and
antimony nminoralization is connccted with the doforming crogeny.

The appcarance of the rocks and their fauna genorally
follows the pattern obscrved in thc adjacont parts of U.S.A.
The Cambrian is actually the oxtension of the Rocky Jountains
Province and 1s faunistically distinct from the Carbrian of
Australia,

Tho rock units of the Cambrian of Ceborca in Sonora
woere ostablished by G.A. Cooper and Arellano in.1952; The
American modern and "formal" usage has becn oppliced by
CG.A, Cooper, The criteria are lithology ond to some extont
riorphological nanifestation of the rocks, o.g. cliff's, ridges,
valleys. Ono-rock formmtions arc namcd by thc rock (E1l Tren
dolomite is in offect a dolonitec, 1,600 foet thick; Cerro
Prieto linestons 15 a rossive limestone, 300 foet thick); two
or rore rock formations are callcd formations (Proveciora
formation consists of quartzitc and slate, altogether 700 foet
thick). This procedure and nomenclaturc corrosponds to the
Australian rulecs of Stratigraphic Norcncleturo,

The lithic subdivision of the Cambrian of Caborca 1s,
however, a sinplc caso, becausc the formations arc bectonically
disrupted, and tho interformational boundarics cannot bs viewod
in one and tho same section at once, A cortain t endency to
fadapt” a boundary is apparent, i1.e. to have tho fossil zonos
coinciding sorichow with such o selectcd boundary. Thus, the
Corro Prioto is described as a limestone with Girvanclla, I
rests on the Buelna formation, which is riostly limestone with
trilobites and Girvanella. The boundary betwecen tho two formatiors
is selected lrmediatcly above the upnermost trilobite-~bearing
bed, Both the formations are lithologically distinct: the
Cerro Pricto is a massive limecstonc, the Buelna is e ddod.

Theso distinctions, however, arc not "irmediately apparsnt" in
the fileld when onc looks for the boundary betwoen two Girvanolla-
bearing linestones, It may be argued that o part of the tri-
lobite-bearing Buclna is lithologically similar to the Corro
Prieto. I nyseclf as a visitor, accept the first solution in-
volving the heolp of trilobites for matters of convenience,

Tho described boundary is rogardod as the Lower /Middlec. Cambrian
boundary,

It appears to me that in U.S.A. and ospccially in tho
practice of the United Statos Geoclogical Survoy, it is customary
to seclect bowndarics of formations to coincide with scriss and



8a

system boundaries., In spite of similar lithology on both sidos
of such a boundary diverse narwes for the so resulting "rock
units” were given. Bechind it ig the traditional belicf that
systom boundarics mostly are, and scrices boundarics within a
system probably are, "breaks! However, I was unablc to obtain a
clear picturo of the matter., Anyway, in convarsation I had to
assure them that in Australia gecologists do not change the names
of their formations when passing across a system, or a state
boundary.

sormoe quobtations from litoraturs may scrve as fllus-
trations of how formation bounderies are sclocted,

In United Statcs Goologicel Eurvey Professional
Papers 276, p,18, it is stated that the "Homburg Dolonlte is
both Middle and Late Cambrian inage', Conscquontly this
formation retains its name on both sidés of a scries boundary
within & system., In the same paper, ».20, the autvhors "propose
the name Windfall Formation for the rocks of Cambricn .age
below", as distinct from the Ordovician "Pogonin' above, The
new Windfall was previously a part of the “"Pogonip™”, but the
sclocted lithologic boundary still apparently doos not coilncide
precisely with the palacontologic boundary between the Cambrian
and Ordovician; "a fauna with cloments of the highest Cambrian
continues upwards about twenty fuoot into the Pogonir"; and,
finally, “the faunal and lithologic. cvidence indicates strongly
that there is o gradational contact at Eurcka betwocen the
Cavbrian and Ordoviclan scdimentary rocks”, '"and the doposition
continued without interruption from ono systen to onother™;  but
this "1s in contrast with the unconfornity roportcd in the arsas
to the cast; thus, the systems arc still scparatoed by a broak,

The proccdurc in cstablishing tho 'indfall Torration
wes; (1) to establish first the boundary of two systens on
palacontological evidence; (2) to find a “fairly sasily
rocognizod" and ™mappsble™ lithologic boundary as ncar as pcssiblo
to tho systomic boundary, ¢.g. o narker bod within otherwise
sinmilar rocks; (3) to name fhe rocks bolow, and thc rocks abovae
that boundary by differont nanmcs.

The logonip is a group of Ordovician formations.,
Tho lowsrnost formation of the groun is the Goodwin Liricatono,
Tho authors of tho Profcesional Fapcr No.,276 apologise (p.26)
for not buing "consistont in thelir solution of (ths) conflict
betwoen lithologic and palacontologic ovidence in rogerd te the
base of the Goodwin' (against the Cambrian 'indfall).

To conclude, in U.S. sonc formations are discove
ond some are made for convonlence, and some arc nade Lo f
the major boundarics of the geological secale.

b B

cd,
de
7

L had no chancc to learn what is actually mcant by
the term "merbor” in the U.S.A. It scons, however, that in
folded regions, as the iocky Mountains arc, mcrbers are distinct
rock units considcred vo be too insignificant for scparate
mep;ring. [Rocognition of ‘mombers” simplifics thc description
of a formation without introducing too rmmuch detail into tho
"oulk" description, It is, howevcr, customary to map rerbers
as formations and "clovate' thern. whém: the scalc of the nap
warrants it, and when the members are lithologically recognizable
within the arca,

Tho torn "member" is sometiries uscd to overcome tho
difficultics of formal nomonclaoturs, For oxamplse, a riember can
be namcd after a crock, but a forrmaticn is prefcrably nancd
after a river, a canyon, or mountain; crccks aroc nunerous, but
geographical foatures "of importance arc not always available
for naming. Of coursc, it is no strict rulc; norcover, a
memb%r with a crcck namo rotains that name when "clovated in
rank”, '
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Large formations in Arerica, subdivided completely
into nembers, corrospond to groups in Australian usagoe,

FPormations can be degraded to the lower rank of
meribers of a compound formation, when the lithological distinct-
1ons betwoon the contipuous rock units are considered insignific-
ant and thelr contacts are diffuse.

Dogradation is enforced upon formations having contacts
that "intergrade laterally, crossing faunal zoncs'. Such
contacts arc “clinmbing" or 'rising’, and rock units in such
lateral contact are ncrmbers of a single formation. Conscquently,
formations are belicved to be rock units in strict superposition
with boundaries parallcl to “fossil zones'.

I think that in U.S.A. nicmbers ars lithologically
distinct portions of compound formations; members intergrade
laterclly with other ncmbors, or with the “bulk lithology" of
the formation: the intergrading should be visiblc in the field
or bo established palacontologically, '

Membors arc also proninent portions of distinct lithol-
ogy within a formation, and in supcr-position with other parts
of the same formation, or with another formation., Such members
are usually clevated to the formation rank,

8. EXCURSIONS IN OHIO

(Cormicnt on another intcerprctation
of what arc rock-units.)

During my stay in U.S.A. I had a chancc to sec the
Ordovician sequence in Ohio (Cincinnati uplift) on oxcursion
In thrcce consccutive days. The Ordovician rocks in Chio werc
depositod in an opicontinental sca, arc horizontal, and ocach
of the numerous subdivisions is of snall thickness, Thus,
members are onything betwoen 15 and 120 fceot thick; no form-
ation is thicker thon 250 fcot., As curiositics in the local
nomenclaturce should be mentionod, c.g.,that the Liberty form-
atlon consists of a singlo ncmber, thce ILiberty, and the EZlkhorn
formation consists of its only ncmber, the Elkhorn,

The rocks arc marl, calcarcous shoalc,and platy Iime-
stonc, all interbodded and rccurrcnt, Host of the scquencc is
“ovcrh-fossiliferous, the fossile are perfccetly preserved and
nost of them arc properly described, I think oveir 500 nancd
spcclcs aro known to occur in the Cincilnnatian,

The smellest subdivisions are tormed membors, and .
some of thom are visibly rock units of a singls lithology, as
Cefs the EBconomy Shalc of the Latonia or Eden formation,
Anothor oxamplc ig the Bcllovuc linecastonc of the Mcilillan
formation, which in its turn 1s the uppcr part of the Maysvillo,
to usc a namc of wider popularity. The designation of the
Maysville is, pcrhaps also fornection; HMaysville is the Upper
Division of a '"sub-scriocs”,

The boundarics betwoen the formations and of the
roribers arc thin narker-beds of distinet lithology or, riorc
ofton, beds abundant in casily recognizablc fossil spccics,
Thus, thc base.of the Bullevue is the “Shingled Rafincsguina
Zonc ", ~the only one¢ in the whols sequencs; tho Econory Shalo
has a basal ccntact against a limcstonc, and starts with a
Iriarthrus fauna (the Fulton beds); the Fairview (platy limcstono
and marl intorbeddod) onds cbove against tho "Shingled Rafines-
~quina zone", and has its lowcr contact against tho Resscrclla
zonc (topriost Eden). Hesscrclla, a brachiopod,—zg'aafﬁaiiy
prosont everywherse abundantly in that zonc and can be recognized
as a marker in napping,
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Higher subdivisions in curront use arec serics,
subseries, groups, stages. Cincinnatian gecologlsts and amatours
are able without much hesitation to rccognize the rock specimens
taken from any place and any part of the sequence. Thoy ars
guidod by the lithology and thc genoral aspect of the fossils in
the rock specimen; some specimons are identified by absence of
fossils., ‘hatever the stratigraphls units of thc Cincinnatian
ney be - they are readily recognizable and mappablse in the ficld,
within thoe wide region of the uplift: in Ohio, Kentucky, and
Indiana,

The following definition of the concept “formation” as
apnlied in this rcgilon can be doduced: formations are rogional
shects of sediments separated onc from another by lithologically
conspicuous thin marker beds, or by such beds as can be identi-
fied from an accurmulation of romains of a spoccios or genus, or
by readily rccognizable changes in faunal assomblages at the
boundaries, or by all threo criteria,

By Australian neasure the whole Cincinnatian would be
a single formation with soeveral distinct markor beds and nonbers
separated one from another by the "bulk lithology' of the
formation.

The oxamplos discusscd above reflect strictly tho
nonenclature developed in Ohio. The same geographical nores are
valid also in Kentucky and Indiana, but sowme havc difforent
designations. Thus, Meysville and Eden arc groups, but
Latonia (= Eden) renains a formation, It looks strange, but 1s
reasonable, becausc parts of the sequence covercd with 1ts

eographical nanc remain the same, boundaries arc not shifted
%"ro-defined“). Instead of displacing boundarics new narcs
were introduccd, and the "new units’ were corrdlated with the
priority scale. :

Such was ny first imprescsion after the first excursion,
However, I think that ofter having spent a field season in
Cincinnati I would be able to opprceciate the "purc stratigraphy"
of the Cincinnatian geology, and, epnlying it, I should be able
to map the units, to study the palacogcograophy and the history,
and to prescnt thc details of the structure in any rcasonablo
scalo. -

The Cincinnatian 8tratigraphy 13 a refined achicvngont
of scholars, and capable of being applied in practice as well,

E,0. Ulrich, 0i.5. Bassler, Ch,Schuchert, J, Bridgec,

and sornio roro equally brilliant ricn becauioe geologists,
stratigraphors, palacontologists in Cincinnati,

9. _ STUDY IN THE UNITED STATES WATIONAL MUSEUM

(Problens of Carbrian Corrolabion and Palacon-
_tology.)

I shall explain first why a study of foreign fossils
lg nocossary for botter understanding of the Australian Cambrian
fauna and palacogocography.

A bellef prevalls in the litcrature that the Carbrian
rmarine provinces wcre isolated, that thcy contain diverse
fosslls, and that, conscquently, a roasonablc corrclation
betwecn the provinces cannot be ostablished., Contrary to such
a bolicf, tho Australian Cambriaen faunas contain a nuribcr of
generc and species proviously known from othcr provinces of the
world. 'Thus, it seems that the study of Australian Cambriasn
fossils may providc thc koy for a world-widec and adoquatc
correlation of rocks and evonts of tho Cambrion Period, as is
already indicated in the “Symposium,
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Accurate correlation can be made only with properly
dotorninod fosslls. Most of the Australian Cambrian fossils
are, howcver, not yet described, To doscribe them tho
kmowledge of fossils already described as Cambrian elgswhere is
necossary, A great many Cembrian fossils have been described
from tho Unitcd States and Conada and are kept in the National
Museurn in Washington. In the samc Museum 1s stored the largost
and most complete collocticn of Cambrian fossils from China, and
the Museunm 1s 1n possossion of specimens of most of Crmbrian
fossils from all other parts of the world. Vashington is thc best
placoe for the study of Cambrian palccontology.

It is unfortunate that a grcat number of fossils have
beon in the past doscribed inadequately; and the published
descriptions end illustrations are often inadcquatc for any
palaeontological and stratigraphical conclusions. Thc studont
is compelled to visit Muscums abroad and to study the actual
material to overcorc some of the difficultics. The motorial,
however, is sc c¢xtensive thut in o short timc only a fraction
of 1t can be studied,

The following quotations may serve to illustrate how
insuffilciont somo doscriptions aro (Ch. Recsser, Cambrian
Systom (Restricted) of the Southorn Appalachians, Gool,Soc, Am.
Special Papcr No,16, 1938, 110 nages, 16 platcs; about 270
species are describod,

(1) '"Dresbachia appalachia, n.sp., It is possiblc that the
Alaboma and Virginia spocirions constitutbe scparatc spocies
but sinco they are much aliks they aro put tngethor., Tho
libragenes arc abundant, but the cranidia ars rarc,
Comparod with D,amata, the genotype - D,appalachia - differs
in rinor details’,

(2) ‘"Kingstonia alin, n. sp. This diffcrs fron its assccicte
K.tumida in being flatier",

Palacontologically such Bloscriptions™ are uscloes,
To ovaluate the streotigraphicnl significancc, the specincns nust
be studied in the U.S, Wational Museurm, wherse thousards of
other, . potentially important, fossils arc kept. Of courss, sorns
fossils are better doscribed, but only fow cen be identiirfied
satisfactorily from the desecriptions without Inspocting the
actual typos.

, The oxamples above arc Laken at randor. They ref
lower Upper Corbrian fossils; deposits of a siniler age a
faunas werc recontly d iscovered in Australia,

cr to
nd

¢

Now I prosont some dotail of ny visit to U.Sehe

Tho time botwoun 1lst and 8th October was spont in
visiting the Columbia, Yale, and Princcton Universities,

I spont altogecthcr twonty~two days (2nd to 13th
Septombor, 9th - 15th October) worklng in thc colloctions of
Cambrian fossils of tho United Statos National Museur, Washington
D.C. Assistant Curator, Dr, A.R. Locblich (Smithsonian Institu-
tion) and Dr. Rceside (Unitod Statos Goological Survey) introducod
me to tho sciontists working in the premises of the Mussun.
Actually all the invertebrate palacontologists and a numbosr of
stratigraphers of the United Statecs Goological Survey aro
accommodatod there. All collections (American and overseas)
arc there at hand, and the complote litcerature of tho world is
availqble. It is a nost officiont orgrnigation, Palasontologists
when idontifying or describing a fossil, must have knowléﬁgﬁ gf ’
all alrcady described £ossils of tho similar kind, The vegom
of'such knowlcdge is very great, if comparcd with othap geolégicwl
sclences, vhich can bo rcstricted rogionally., In doscriGing. a

(=9

rock, or a foymation; the knowlcdge of all rocks or all formations
of the world is not necessary. Considerations of a restrictod
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region or area and aoplication of goeneral principles of geology
is sufficlent, Conssquently, concentration of palasontological
literaturc and materiael in onc place reans ultimate efficiency.,

I had a desk, a binocular microscopc, all vools noec-
aessary, and the complete Cambrian literaturce of thoe world in
reach of my hand, A cabinct was available without arawcrs, I
could asserble in this cabinet thoe drawcrs from the main collect-
ion with fosgsils to be examinod, and changs the drawers in the
coursa of the study., A pass was glveon to me pernitting tho entry
and stay in the laboratories even on Saturdays,

The room I uscd 1s the office and laboratory of
Dr. Allison R. Palmer, palacontologist of tho United States
Geological Survey; Dr, Pelmer is in charge of the Cambrian
palasontology end stratigrephy in the Survey. The scope of the
work he 1is doing i1s, consequently, smaller than my activity in
the Burcau. In the same room the assistant of Dr, Palmer was
working extracting and clcaning, numbering and rcgistering
Cambrian fossils. "

I worked "side by side™ with Dr. Palmer all the time,
and we had rmch discussion and sxchange of information conc arn-
ing the Cambrian pelacontology, stratigraphy, correlation,and
stratigraphy in general,

At lunch tiric in the same room several young palaccn-
tologists (micro - and otherwisc) camc to visit us and general
discussions In an organizcd mahncr were held, Dr, J. Brooks
Knight, now rctircd, a most promincnt invertebrato polacontologist,
joinod us scveral tirmes., Tho themcs discusscd were meny; as
cxarmplos may be mentioned: "Spccialization and primitivenoss®; -
“The value of (preconccived) 1ldcas in geology and palasontology's
“tho meaning of strotigraphy’.

I havo also asslisted in discussion of problems of tho
correlation of Anmerican and Baltie Ordovician and Lower Silurlan
(with Dr, IH. Duncan and Dr. Berdan)si: of problcoms of ostracod
taxonomy (with Dr, G. Sohu); and of gastropod taxonony (with
Dr, J.B. Enight, Dr, Yochclson and Dr, Rasetti, and secveral
rinor problcems of lowor Palacozolce palacontology and stratig-
raphy. 1 spont a full day in Johrs Hopkins University (Baltinoroc)
studying tho collection of Combrian trilobitces from Canada,
brought together and described by F. Rasctti. It was a privilegoe,
and tho experience I had I hope to usc with advantage in ny
Australian rcsearch.

Dr. R.S. Bassler, the rotired custodian of tho geol-
oglcal and palacontologicel division of the Uniied States
Naticnal Muscur, introduccd nc into the exhibits of the Huseoun,
and on & weok-end . Into the goology of Washington. On a weok-
ond oxcursion with Dr, R, Looblich, L loarncd tho geology of a
part of tho Virginian Appalachians.

The results of rmy loarning of tho Cambrien collocticna
are rccorded in nunerous notes and rcferences, arronged chronol-
ogically. They have to be digested and conmparcd with the
corresponding litocrature., ©Sorc important observations arc
montioned below, as follows ~

(1) I have studied practically all described specics of

(2) I have studicd all doscribed material of Controplcurinac,
and additionally a colloction of fossils, frort a Middle Cambrian
Shale fromn Manuecls Brook, Nowfoundland, as an examnlc of the
"Centroploura rfauna', This was 2 rnost welcone cpportunilty becausec
1 am working nysclf on similar faunas fron Australla,

(3) I havo studied practically cll Carbrian fossils described
from China, Manchuria, Hinaleyas,and Indo-China, I think that I
may venturo now to producc a corrclation of South-East Asian and
Australian Cambrian faunas, at least within the Middle Canbrian,
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(4) In the "Cambrian Symposium" I committed nyself to the
statement that the genera and many specises of agnostid trilcbitecs
arc universal and that a world  corrcelation of the Cambrian can
bo constructed with their aid, It is already substantiated by
the Australian faunas, tied up with the European Acado - Baltic
and American Atlantic regions by the occurrence of conmon
species, For the American Appalachian and Pacific regions,
however, this statoment wes a more prediction, because in the
literature no such agnostids aro as yet described, Now it

secms to ne that In these regions agnostlids occur that may
amplify tho corrslation. I studied, of course, the large col-
lectlions of agnostlds in the United Statcs Wational Museurn,

which contains practically the complete array of agnostids of

the world, and large undescribed collections from U,S.A, The
Conasauga shale (Apnalachian region) and several localities

in the locky Mountalins actually contain sequonces of agnostids

of an Australian - Acado - Baltic aspsect, Three forms
Glyptagnostus, Psoudagnostus cyclopvee,and Homagnostus obesus
{all of ppor Cambrian age) woere alreaéy Imown to occur in these
regions, Dr. A.R. Palrer 1is alrsady studying the agnostid
faunas from the Rocky lMountains "without prejudice and bias",
end speaks of Baltic agnostids in tho Americsn Pacific realn.
Thus the problem of thce universality of the agnostids will
be tosted professionally by an Anerican palacontologist as

well, ‘
}

(5) The experience with tho Carbrian collections of the
United States National Maseur naturally nocessitates amendment
of some of the names of trilobites mentioned by me in the
"Synposiun' as occurring in Australia, For example, I am now
convinced that the Chincse gernera Lisania Yalcott and Aojia
Endo & Resser are synonyrmous. It scers also that forms
belloved to bo species of the Manchurian gonus Cropiccphalina
in Australia moy belong to rnother undscseribcd gumis., 106
faunas of the lower part of the O'Hara ¢hele (noar Duchess,
Quoensland) which I termed gs a "Cedaria fauna (Appalachian),
rotains this stratigraphic position, But, besidcs sore olonents
of the "Codaris fauna without a Cedaria", I can rocognire in it
forms of tho Upper Kushan stage (Shantung) believod to be
indigenous Chincse fossils. All these amendnents as well as
such as may bo discoverod subsequently can be conveniently
settled whon 1 have the opportunity to actually describe tho
Australian faunas involved.

£OSTSGRLRT
As a consequence of my visit to United States of
Amorica and discussions with Ancrican students of Cerbrian
palasontology and geology problcoris wore recognizod, the solution
of which demands intornetional co-opcration. A rnajor problem
1s the corfelation of the upnmer half of the Middle Cenmbrian
and the lowcr half of the Uppér Cambrian betwocn America and
Australla, Corrcspondonce to clerify that corrclation was
started betwoon thc oresent writer, and the Amcrican authors
Ch. Lochman, J.L. Wilson, T, Rasctti, and A 3, Palmor, and
information, rubbor casts of fosdl 1s, and opinions arec oXcha god
Everyonc mentioned, including rniysclf, has published onc or even
‘two or throe versiocns of that correlation, Naturally only one
of the veirsions might be the right ons. The Australian cvidenco
supports Ch, D, Walcott's classical idea that the Leiopyge
lacvigata fauna (the conventional top of the Middls Combrian
Sories) is followsd above by the Ceodaria fauna, assuwacd to be

the beginning of ths Upper Combrian, Ch, Lochman and J.L, Wilson
have modificd that scherc in various ways in a spoculativo
monner, A,H. Palmor, however, collects fossils from neasured
sections and supplics facts sup0rting (in my oninion)

Walcott's intcrpretation. Tho corrospondcnce is not vt
concludod,
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APPENDIX,

(Informel Meeting of Russian and Ancrican
Geologlsts to discuss problcma of oxchango
of scientific literature)

About thirty American geologlsts mostl, reprecsenting
verious universities were prosent, The convensr on the
Anerican side was Professor R, Fairbridge, The Musslan gcole
ogists werc well represcnted, and their spoeaker was Professor
T. Scherbakov, ¢, Chilingar (U.S.A.) acted as interpreter.

Tno American participents asked various questions,
and Professor T. Scherbakov answered therm all. It is cnough
to give here some of the answers: -

(1) The U.S.3.R. will ccntinue to publish in Russian;
in Russia all languages are read; why are the Anericans not
learning iRussian?

(2) Individual authors in the Union are now allcwed to
e¢xXchango reprints and to correspond with foreigncrs,

(3) Foreign institutions in neced of Russian publications
should write to tho Academy of Sciencos in Moskow, The president
of the Academy has the powsr to command all other publishing
institutions; they will obey the ordors and send the requcsted
papers.,

(4) To ths best knowledgo of Professor Schorbakov
sciontific institutions of the Union arc getting everything
published abroad. On their side no nocd exists for a specially
organised c¢xchangoe of publications, in oxccss of tho existing
oxchange.

(5) On a page by page count the Union gets in exchonge
far loss than it is able to give itself. But thoy are ready
to accopt seoveral copiecs of o single foreign paper in-ocxchange
for o larger publication of theirs,

(6) HMany papers are on sale and can be ordersd commercially,

(7) Professor Scherbakov can give no promlses, but ho will
Investigate the situation in Moscow, and interested persons are
invited to write him later on motters of cxchanges of papers.
Opik's cormont; (nob presented at tho meebinmgli

The actual situation is more complicatcd. Russian
sclontific papers and books (not counting text-books ete,) arc
published in smell numbers. The number of copics varies ’
betwoon 500 - 700 - 1,200, just enough to satisfy tho univer-
sitics' librarios and selocted experts. Nothing remains, or
only few copies are left for sonding abroad, No msans are
avallable~for foreigners to find out what is actually publishad
in Russioj titles of poriodicals and of publication scrios
aro changed without notice, sore arsc discontinued, nmaw ones aro
croated, and 2ll such information recnoins unattainable,
Moreover, no copyright is acknowledged by tho Governnent of the
Union. Foroign books are translated and published in quantitics
and, of coursec, - everything is available in Russia,

A spocinl instence is hiological taxonony, in ny caso,
palacontological taxonony. Russian palacontologists are publish-~
Ing great quontities of new names of genora and spocies, and
have also the habit to publish menuscript names and ruseun
nariegs without indicating that they are nomina nuda, Names
published in a book of five hundred copics, which aro distributed
in Russia, aro in offect Mot published" according to the
International Rules of Zoological Momenclaturc. Thoy arc not
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‘accessible for the public without an. order and cormand from a
superior, and delivery can bc refused.also.

No authority, however, exists to deoclare such nomen-
clature as being unpublished; a bulk decision cannot be mado;
sach publication, ovon cach single name, should be oxamined first.

Thus, tho Russian palaeontologicol literaturc has
guccocded in croating a formidable disorder in nonmenclatare,
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