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ABSTRACT

The use of the terms Precambrian; Proterozoic, Algonkian, and Archean; Cryptozoic and Archeozoic; and Eocam-
brian, Infracambrian, and Subcambrian is discussed. The Precambrian is no System in the sense of the Phanerozoic
Systems but should be retained as the name of the longest recognized geochronologic unit and of the most extensive
chronostratigraphic unit. A survey of literature and personal information received from Precambrian geologists in
many parts of the world shows that the estimated age of the Proterozoic-Archean boundary ranges from about 3 000
Ma to about 1700 Ma. The boundary is reasonably expected to be a worldwide isochronous boundary to which all
Precambrian stratigraphers can return for reference. Unfortunately, it is not an isochronous boundary, and consensus
as to its age seems to be impossible to reach. The Proterozoic and the Archean are recognized as valid terms only
in their originally defined type areas. Their continued use as worldwide subdivisions of the Precambrian is not recom-
mended. The other terms discussed are ill-defined, confusing, and meaningless. They should be discarded.
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The term Precambrian for instance, Wasserburg (1961, p. 583), have ex-

pressed the wish that this »unfortunate» name

The Precambrian, according to its commonly  should be discarded altogether. Welin (1966, p.
accepted definition, comprises all rocks formed 32) wanted to retain the name for convenience.
before Cambrian time. Some geochronologists, ~While Cloud (1968, p. 20) felt that the name is
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an anachronism he believed that it is a convenient
single word for pre-Paleozoic (or pre-Phanero-
zoic) rocks and, furthermore, is currently being
used.

At its meeting in Stockholm in 1969, the Sub-
commission on Precambrian Stratigraphy of the
International Union of Geological Sciences passed
unanimously the resolution that the Precambrian
is no System in the sense of the Phanerozoic
Systems. With this qualification, there is no ob-
jection to its continued use as the longest rec-
ognized geochronologic unit and as the most
extensive chronostratigraphic unit.

Age of the Proterozoic-Archean boundary

Introduction

A report of the activities, in 1933, of the
National Committee on Stratigraphical Nomen-
clature in Canada was published in 1934, written
by F. J. Alcock (1934). As one would, perhaps
naturally, expect, the subdivision of the Pre-
cambrian in the great Canadian Shield was the
principal topic discussed by the Committee.
Alcock (1934, p. 116) stated that, in the opinion
of the Committee, the term Archean, being »such
a fine word and so widely used», should be
retained as one of the two major subdivisions
(Eras) of the Precambrian. Proterozoic was re-
commended as the name of the other major
subdivision. In general, the subdivision of the
Precambrian resulted in »such a divergence of
opinion on practically every point» that the
agreement finally reached was the result of a
general compromise (Alcock, 1934, p. 115).

The Precambrian stratigrapher of today reads
about such past difficulties in a single country
with interest and sympathy. The present-day
situation relative to the wotldwide subdivision
of the Precambrian is very much similar, because
Precambrian geologists are not used to think
along global lines.

The introduction and history of the fine words
Archean and Proterozoic have been discussed by

Wilson (1957), James (1958, 1960), Holmes
(1963), and Eicher (1968), among others. A very
brief outline is given in the following paragraphs.

The two terms were introduced in North
America during the second half of the Nine-
teenth Century. In 1872, J. D. Dana used the
term Archean for the whole Precambrian, but
it has since been commonly accepted as the
equivalent of Early Precambrian. Subsequently,
in 1888, S. F. Emmons introduced the Era term
Proterozoic for what is now called Late Pre-
cambrian. In 1889, the United States Geological
Survey recognized a dual division of the pre-
Paleozoic rocks. In this classification, the Archean
was the basement complex of igneous and in-
tensely deformed and metamorphosed crystalline
rocks. The name Algonkian was used for post-
Archean Precambrian rocks, stated to be charac-
terized by the absence of intense metamorphism
and to be essentially of sedimentary origin.
Consequently, the dual classification was based
mainly on evidence of lithologic facies, extent
of deformation, and degree of metamorphism.
Dana used the name Archeozoic as the Era term
corresponding to the Archean.

In 1906, T. C. Chamberlin and R. D. Salisbury
presented the Algonkian-Archean classification
in the form Proterozoic-Archeozoic. The name
Algonkian fell gradually into disrepute in North
America. Remarkably enough, it is still used in
other parts of the world. For instance, Wurm
(1964) used, for the subdivision of the Pre-
cambrian in Central Europe, a scheme that H.
Stille had devised in 1944, in which the Pre-
cambrian is divided into the Younger and the
Older Algonkian and the Archean. I have listed
other examples in another paper (Rankama, in
press). The Algonkian certainly is a term that
should be discarded.

The dual classification was originally used for
the Lake Superior region in the Canadian Shield
and has since been generally accepted as an
authoritative standard and extended to Pre-
cambrian terranes in many parts of the world.
It is deeply rooted but is certainly oversimplified
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and not acceptable. In addition, use of this
fundamentally wrong classification with assumed
time significance has resulted in endless confusion
and in many entirely false conclusions and corre-
lations. James (1960, p. 104) noted that the
Proterozoic and the Archean, along with other
familiar time terms and chronostratigraphic
terms, are at least under attack except in their
type areas, and Goldich (1968, p. 722) concluded
that the Proteroic and the Archean (or the
Archeozoic) have been used in many parts of the
world for rocks that obviously are not of the
same age. Consequently, the two names have
outlived their usefulness. Holmes (1963, p. xix)
commented on »the tyranny of the Archaean —
correlation by a word of seemingly magic author-
ity», a statement very much to the point that can
equally well be extended to the Proterozoic.

The Geological Survey of Canada still retains
the twofold classification and uses the Proterozoic
and the Archean as Eon names, not as Era
names, for the Precambrian of the Canadian
Shield. However, as Holmes (1963, p. xx) re-
marked, the Proterozoic and the Archean, with
ill-defined or ovetlapping boundaries, were use-
less terms from the start for correlation purposes,
and meaningless in any time sense, and must
remain meaningless until their time limits are
defined. It is astonishing to note that, not long
ago, the Precambrian chronostratigraphic units
of the Lake Superior region were suggested to
be used as tentative world standards in the sub-
division of the Precambrian (Woodford, 1965,
pp. 242—243).

Considering the widespread use of the two old
terms as major Precambrian subdivisions it is
reasonable to expect that the Proterozoic-
Atrchean boundary would in fact be a worldwide
isochronous marker, a fixed boundary to which
all Precambrian stratigraphers can return for
reference. Because it appeared that the age of
the boundary has not received the attention that
it definitely deserves, I decided to investigate it
on the basis of a survey of published data. In
addition, I decided to poll Members and several
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Correspondents of the Subcommission on Pre-
cambrian Stratigraphy and Chairmen of the Pre-
cambrian Stratigraphy Groups in Denmark, Fin-
land, Norway, and Sweden that report to the
Subcommission. The results are presented and
descussed in the following sections.

Literature survey

The results of the literature survey are pre-
sented in Table 1. No claim can be made as to
completeness of literature coverage. Table 1
shows that the age values of the boundary fall
within two groups, »/z., a low-age group ranging
from about 2100 Ma to about 1700 Ma, and
a high-age group ranging from about 3 000 Ma
to about 2300 Ma. Most of the low-group ages
have been proposed by Precambrian stratig-
raphers in the U.S.S.R. The high-group ages
are mostly those proposed by stratigraphers in
Canada, India, and Australia, with some found
to be acceptable in the U.S.S.R. It is evident
that no consensus exists as to the age of the
boundary.

Subcommission on Precambrian Stratigraphy and
associated groups

The age values of the Proterozoic-Atchean
boundary reported by Members and Corre-
spondents of the Subcommission on Precambrian
Stratigraphy and by Precambrian Stratigraphy
Groups are listed in Table 2. I wish to extend
my thanks to the persons who supplied infor-
mation for their cooperation and kind permission
to publish data incorporated in Table 2 and to
quote from the documents made available to me.
Several geologists supplying information incor-
porated in Table 2 discussed the situation in their
respective countries and areas in amplifying
comments. Such comments are digested, country
by country, in the paragraphs to follow.

Norway. Tom. F. W. Barth remarked that
the terms Proterozoic and Archean were used by
geologists in Norway in the 1800’s, while they
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are not used at all at present. He felt that a more
detailed knowledge of the Precambrian of Nor-
way is required before the terms may, eventually,
be reintroduced.

TaBLE 1

Age of the Proterozoic-Archean boundary. Values based
on published information.

Age of boundary, Ma Reference

(1) Low ages

(a) 1500—1 000;
(b) 1900—1 800 ....

(a) 1700; (b) 1900
(likely value)

Gerling and Polkanov (1958)

Tamrazyan (1967)

1900—1800 w0 s0ersweisn Lazko (1964)

1900=LA00 s et siess Dearnley (1965, 1966)

1900" Sommsscars@nmss Vinogradov and Tugarinov
(1961). J. Pereira and C. J.
Dixon, quoted in Borchert
(1968)

2:000—1.900 . cwmmse v Obtuchey (1964) . .z 0 o

19008200000 Jesvetivns SUEON CLIOT csss barmmsniso s

(2) High ages
About 2300 or older

(tentative): o= bemmss o Dunn, Plumb, and Roberts

(1966)

Approx. 2300 .uissan Dunn, Plumb, and Roberts
(1967)

L Stockwell (1963,1964a,1965)

2400 3 e e bamm s Woodford (1965). Stockwell
(1968). Horwitz (1967a,
1968)

2440 . sanisssaEmades Anonymous (1966). Horwitz
(1967b)

2450 ¢ st sl Stockwell (1964b). Bowes
(1968)

2480, o Sanes s pena Geological Survey of Canada
(1969)

2490 < svenssemse e Stockwell (1967)

25500, sememe s sa Stockwell (1961). Glaessner

(1966). Naidenov and
Cherdyntsev (1967). Sar-
kar (1968)

Approx. 2500 v v vin Cloud (1968)

2:500-£100  soiiamss o Glaessner (1968)

2:500-E150 .« .o s s Stockwell (1962)

2600 ; ;s s e s Gerling, Kratz, and Lobar-
Zhuchenko (1968)

26004100 .z s v Semikhatov (1966)

2:700=2500 . ;«roesson Gerling and others (1965)

2700—2:600 .. susizisioienis Choubert (1967). Ronov
(1968)

2800—2600 .......... Salop (1964, 1968)

3 000—2 300 (broad ten-
tative ¥ange) c.euives Leggo, Compston, and

Trendall (1965)

East Africaand South-East Af-
Keith Bloomfield stated that the two
terms have not been used very much in the past,

£1ca:

mainly because of tectonic complexity that ob-
scures true ages of deposition of strata.

France. G. Choubert reported that the

term Proterozoic is not widely used.

Australia. P. R. Dunn wrote that, be-
cause the age limits of the Proterozoic-Archean
boundary and the lithologic criteria are similar
to those recognized for the boundary in Canada,
Australian geologists have continued to use the
two terms, even though some university circles
claim that they are not valid in Australia. How-
ever, the Geological Survey of Western Australia
uses the time classification of the Geological
Survey of Canada (see Table 1). Incidentally,
Dunn, Plumb, and Roberts (1967) proposed to
retain the twofold subdivision, at least for the
time being, but were looking forward to discon-
tinuing the use of the two terms altogether.

Central Africa. J. Lepersonne was not
keen on using the two terms previously applied
to distinguish among terranes with different de-
grees of metamorphism. He concluded that such
differences are of no stratigraphic value and that
the two terms have been used with different
meanings in different countries, with ensuing
confusion about their meaning. He felt that
there is little hope about a unanimous decision
as to the age of the boundary, especially because
no suitable criterion can be devised for the sub-
division of the Precambrian into two major
units. The two terms, in his opinion, are useless.

Great Britain. W. B. Harland indicated
that, if compelled to define the age of the bound-
ary, he would be inclined to seek a round figure,
and suggested 2 500 Ma as the age. In his opin-
ion, the terms Proterozoic and Archean, if stand-
ardized, would be more appropriate to the strati
graphic scale than to the geochronologic scale.

U. S. A. The situation has changed very much
since the introduction and early use of the two
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terms. Harold L. James stated that the terms are
no longer used by the U.S. Geological Survey,
have largely disappeared from geologic literature
since about 1950, and ate not formally recognized
(see also James, 1958, p. 29). If used at all, they
bear no explicit definition. The names Late Pre-
cambrian and Early Precambrian are recom-
mended for the two major divisions of Pre-
cambrian time. The dominant view is that the
terms Proterozoic and Archean should be aban-
doned. Nevertheless, there still exists a minority
reluctant to abandon these familiar terms and
preferring their redefinition.

Greenland. Arne Noe-Nygaard reported
that the term Proterozoic has never been used
in published reports written by geologists who
have personally carried out field work in Green-
land. The term Archean has been generally used
in papers published before the introduction of
radiometric dating. The term Algonkian, re-
ferring to various parts of the Precambrian, has
The Danish Precambrian
Stratigraphy Group assumes that, even if the

also been in use.

two names are dropped, the Proterozoic-Archean
boundary is intended to be the major division
of Precambrian time. It may be based on various
criteria, among which the Group prefers a geo-
logic feature as the only stable criterion.

India. According to S. N. Sarkar, the cur-
rently used chronostratigraphic classification of
the Precambrian of the Canadian Shield is the
most suitable one for India and affords complete
correlation.

Finland. Ahti Simonen noted that the
terms Proterozoic and Archean have not been
commonly used.

Canada. Still in 1957, the Geological
Survey of Canada recognized the uncertainty as
to the exact position of the Proterozoic-Atchean
boundary (J. M. Harrison, quoted in James,
1958, p. 29). Nowadays, Canadian geologists,
following C. H. Stockwell (1961, 1962, 1964a,

1968) consider the Proterozoic and the Archean
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large first-order units of Eon rank, useful for
permitting a gross time classification in the Ca-
nadian Shield, and, for several reasons, place the
Proterozoic-Archean boundary at the close of
the Kenoran orogeny in its type region, the
Superior province of the Canadian Shield. The
boundary, the age of which is given with a re-
markable accuracy (see Table 2), is a natural
boundary, the most fundamental and widespread
stratigraphic boundary in the Shield, and marks,
in Canada at least, a basic change in many geo-
logic features. Stockwell further concluded that
the boundary chosen seems to form a natural,
mappable, boundary in many, if not most, coun-
tries. He also regretted the use of the terms
Proterozoic and Archean with a different mean-
ing in some papers published after their formal
definition about 35 years ago.

U. S. S. R. According to A. I. Tugarinov, the
Proterozoic-Archean boundary marks the start
of large-scale surface oxidation, caused by the
change from a reducing atmosphere to an oxi-
dizing one, and consequently is also the bound-
ary of one of the greatest geologic changes in
the history of the Earth. His opinion largely
reflects the belief of Ronov (1968, p. 41) who
thought that the boundary marks an epoch of
abrupt change in the history of the uppermost
geospheres.

Southern Africa. John de Villiers
wrote that it is important to take the craton
development in the subcontinent into considera-
tion. Consequently, the logical position at which
to place the Proterozoic-Archeozoic (Archean)
boundary is the time at which the craton, or a
very stable Shield nucleus, was finally established

in Swaziland and in the eastern Transvaal.

Sweden. Reporting for the Precambrian
Stratigraphy Group of Sweden, Eric Welin
stated that the term Algonkian has never been
widely used and should be abandoned. The
Group feels that the Proterozoic and the Archean
are acceptable as stratigraphic subdivisions of
the Precambrian, even though their boundary



216

Kalervo Rankama

TABLE 2

Age of the Proterozoic-Archean boundary. Values based on personal information.

Country (Continent) Age of boundary, Ma

Information supplied by

NotFAY . somess smaies s daname 550 Terms not in use
FECOVAL Lo suesons lotscodonivs smtesaliis g 1 9004-200
MalaWT : 5 cimsrims v Semims « 500 3 000

Rhodesia: onammsstmsaihsismsisome 2 630—2 530
TaBZanIa suniiss s st -5 2200—1 900
Uganda' nosscshansgiis b 1 800

Notth Africa, s vomsiteiaesiin. 2 600—2 500

Australia (except Western Australia) about 2 250

Australia (Western Australia) .... 2400

BraZil’ ooniomdiiontes i et i No definite opinion

Great Britain 1565 v indmitaes 2500

BLESAG oiiutapssmdis b sediiss about 2500, but terms generally no

longer formally used and recognized

Tom. F. W. Barth (1968)
Keith Bloomfield (1969)
Ditto

Ditto

Ditto

Ditto

Georges Choubert (1968)
P. R. Dunn (1968)
Ditto

Reinholt Ellert (1969)
W. B. Harland (1968)

Harold L. James (1969)

Centtal AFFICH nov g oi it s bimmmens

impossible
Greenland: ol s e e Not defined
A Eve | T about 2 500
Bilan e b o mifoos deman sambsnls
CalAda oraisiih vt bl 2 450430
LSiSoRs wuss ssmmt s b imas 2 6004100
Southerni. AFEIER. «.cuivwmimialsiemmseis 29004-100
DWEAER, ¢ 5hmv sty sl b @ien Boundary not defined
ATTENEOR, 5055005050510 womsnes s Taverind Terms not in use
Czechoslovakia. o5 oo wivie s s oo 2 500; Archean absent

has not been defined in a precise manner. The
Group, however, is not prepared to recommend
an age for the boundary. Geologists in Sweden
are inclined not to use the three terms, because
they have not been adequately defined.

Argentina. Raul A. Zardini reported
that the terms Proterozoic and Archeozoic
(Archean) are not used in the stratigraphic sub-
division of the Precambrian.

Table 2 shows that not even the specialists
agree as to the age of the Proterozoic-Archean
boundary. The material supplied by them is, in
fact, utterly confusing. The age values, mostly
based on perfectly good and valid arguments,
range from about 3000 Ma to about 1700 Ma
indicating that the boundary certainly not is a
worldwide isochronous boundary. Several geol-
ogists report that the terms Proterozoic and
Archean are not used at all in their countries or
that the determination of the age of the boundary
is not considered possible. Incidentally, Wilson

Establisment of boundary considered

J. Lepersonne (1968)
Arne Noe-Nygaard (1969)
S. N. Sarkar (1968)

Boundary assumed to lie between 2 600
Ma and 1 900 Ma; exact age unknown

Ahti Simonen (1968)

C. H. Stockwell (1968, 1969)
A. I. Tugarinov (1968)
John de Villiers (1968)

Eric Welin (1969)

Raul A. Zardini (1969)

V. Zoubek (1968)

(1957, p. 15) considered placing the boundary at
some arbitrary date, ¢.g., 1 Ga ago, but felt that
this procedure had little to recommend it.

A reasonable conclusion drawn from data
given in Tables 1 and 2 is that opinions as to the
age of the boundary differ widely. The Subcom-
mission on Precambrian Stratigraphy, at its meet-
ing in Prague in 1968, discussed this problem
very briefly, but no consensus was reached, and,
unfortunately, only four Members were able to
attend the meeting. Similarly, at its meeting in
1969, the Subcommission was planning to discuss
the subdivision of Precambrian time. However,
it soon became evident that those present were
thinking along regional and subcontinental lines,
rather than along global lines. Consequently, a
comprehensive and fruitful discussion was con-
sidered impossible at that time.

The extensive age spread evident from Ta-
bles 1 and 2 clearly shows that the Proterozoic-
Archean boundary is not an isochronous bound.-
ary. Consensus as to its age seems to be impossi
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ble to reach, even though it would be urgently
needed, as Glaessner (1967), among others, has
emphasized. The original meanings of the names
Proterozoic and Archean have been modified
since they were first used. Precambrian stratig-
raphers use them today with different meanings.
They mean different things in different parts of
the world. What is called Archean in one country
may be largely Proterozoic in another country.
The two terms have caused, and if continued in
use will cause, endless confusion.

My conclusion, then, is that the Proterozoic
and the Archean are meaningful and valid terms
only in their originally defined type areas in the
Lake Superior region in North America. Their
continued use as worldwide subdivisions of the
Precambrian cannot be recommended. They have
lost their meaning in present-day global Pre-
cambrian chronostratigraphy and as global geo-
chronologic units and are terms to be discredited,
now living on borrowed time. This conclusion,
of course, represents my personal views and does
not bind the Subcommission on Precambrian
Stratigraphy. In reaching the conclusion that the
two terms are to be discredited, T know that I
must be treading on somebody’s toes and am
afraid that hard feelings will be engendered.
However, after a careful examination of the pre-
vailing situation, I conclude that radical de-
parture from established custom is necessary.

It follows that the terms Eparchean and
Eparchean unconformity have no validity. Simi-
larly, the term Katarchean must be discarded as
another ill-defined term, as must the Eoarchean
that Nieuwenkamp (1965, p. 470) defined as the
time during which the oldest rocks so far dis-
covered were formed, that is, the time 3 Ga—
4 Ga ago.

Several geologists have previously condemned
the Proterozoic and the Archean as inappropriate
terms. Gill (1955, p. 25) concluded that they
should be dropped, because they are not needed,
or else should be used exclusively in a time sense.
He considered the Early Precambrian and the

28 5814—170
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Late Precambrian sufficient as time terms but
noted that they should be used only when geo-
chronometric evidence is adequate. Wilson (1957,
pp- 10—17) concluded that geologists have never
agreed as to the precise meaning of the two terms.
If used at all, they should not be used as time
terms, because they imply certain types of rocks.
The term Archean has been considerably re-
stricted and abused, and its continuing use can
be justified, in his opinion, on historical grounds,
for the oldest predominantly volcanic rocks and
associated igneous rocks. The use of the term
Proterozoic for the rest of Precambrian time re-
quires much greater distortion and is less justi-
fied, because its original meaning has changed
much and because it has been used for a great
»variety of concepts». Holmes (1963, p. xix)
quoted several examples showing how meaning-
less, and yet how persistent, the term Archean
has become. Admitting that the twofold sub-
division of the Precambrian has encountered dif-
ficulties and is hardly possible, Woodford (1965,
p- 223) concluded that the terms Proterozoic and
Atrchean, and Archeozoic, have become useless.
Dearnley (1966, p. 4) also found that the two
broad terms have lost their original meanings.
Consequently, they should be redefined on a
worldwide basis, if they are to remain useful.
Trendall (1966, p. 522) agreed that the term
Proterozoic has been rendered completely mean-
ingless by a proliferation of meanings and that
international agreement on a single meaning is
not possible. Harland (1968, p. 262) noted that
time terms like the Proterozoic have been used
in a general sense, unrelated even to animal life.
However, Glaessner (1967) stood up for the
Proterozoic, feeling that international agreement
on its meaning would not be impossible, unless
it is divorced from rocks, in which case it will
have no meaning.

It is appropriate to consider here the basic
difference between chronostratigraphic units and
geochronologic units. Chronostratigraphic units
are material units bound to certain rock sequences
or rock sections. If divorced from rocks, they
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are meaningless. Geochronologic units, or units
of geologic time, are not material units and are
not connected with any particular rocks.

Subdivision of the Precambrian

What is thete to replace the old twofold sub-
division of the Precambrian? Various schemes
have been proposed, some of which I have dis-
cussed in another paper (Rankama, in press).
In northern Michigan in the U.S.A., James (1958,
p. 27) used a threefold subdivision into the Low-
er, the Middle, and the Upper Precambrian. These
groups have later been used informally in a time
sense. Woodford (1965, p. 242) suggested a ten-
tative worldwide fourfold division based on the
chronostratigraphic units of the Lake Superior
region in North America. Similarly, Goldich
(1968, p. 722) proposed a threefold global clas-
sification into the Eatly, the Middle, and the
Late Precambrian, with time boundaries adopted
from the Lake Superior region.

Other general subdivisions have been pro-
posed, with boundaries established according to
metamorphic and plutonic events. Sutton (1967,
p- 501) adopted tentative subdivisions called Pre-
cambrian I (oldest), II, III, and IV, based on
chelogenic, or shieldmaking, cycles. Vinogradov
and Tugarinov (1968, p. 48) proposed a three-
fold subdivision into the Lower, the Middle, and
the Upper Precambrian on the basis of tectonic-
magmatic epochs. Lotze (1968, p. 665) subdivided
the Precambrian into six standard units, Pre-
cambrian A (oldest) through F, with age bound-
aries placed arbitrarily at 500 Ma intervals.

Entirely different views have also been pre-
sented and endorsed. Trendall (1966, p. 521)
suggested that, instead of splitting Precambrian
time into named divisions of various lengths,
either the name Precambrian or a numerical ex-
pression of age should be used, as appropriate.
Harold L. James (personal communication, 1969)
reported that, in the U.S.A., some geologists at
least have advocated the view that Precambrian

time should be subdivided on a simple numerical
basis (1000 Ma, 1500 Ma, 2000 Ma, etc.),
without regard for geologic events, such as
orogenies.

The British National Committee for Geology
(1968, p. 23) stated that divisions of the Pre-
cambrian desirable for immediate international
use should be based on ages in years and, if
named, should be named independently of con-
cepts concerning the history of the Earth or
geography, in order to avoid confusion with the
Standard Stratigraphic Scale.

This review shows that there exists no gener-
ally adopted subdivision of Precambrian time.
The various schemes of subdivision that have
been presented differ from one another enough
not to be accepted by all Precambrian geologists
and stratigraphers. As a temporary solution, I
suggest the use of only the name Precambrian,
followed by an age in Ma or Ga in parentheses.
Thus, Precambrian (680 Ma), Precambrian (1.7
Ga—1.6 Ga), etc. I see no possibility of using
the terms the Early, the Middle, and the Late
Precambrian, because they have not been ade-
quately defined and because there is no consensus
as to their age boundaries. However, the Early
Precambrian and the Late Precambrian may be
useful as general terms of convenience.

The terms Archeozoic and Cryptozoic

An Era is a unit of geologic time that corre-
sponds to a broad phase in the development of
terrestrial life. Hence, the Cenozoic, the Meso-
zoic, the Paleozoic, the Proterozoic, and the
Archeozoic Eras have been introduced and used
(see Hedberg, 1961, p. 27). Glaessner (1966, p.
35) wanted to exclude the name Archeozoic, not
because of its meaning, but because it is rarely
used. Considering the present-day knowledge of
life early during the Precambrian, Archeozoic is
no more an appropriate term unless it is redefined
to mean that part of Precambrian time during
which life has existed on the Farth, in other
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wortds, the span of time from the appearance of
the earliest life to the close of the Precambrian.

The term Cryptozoic Eon has been used as
a geochronologic unit as the equivalent of the
Precambrian. Basically, two great geochro-
nologic divisions, »7z., the Phanerozoic Eon and
the Cryptozoic Eon, have been acknowledged.
The Phanerozoic Eon consists of the Cenozoic,
the Mesozoic, and the Paleozoic Eras. It is cus-
tomarily claimed that, contrary to the Phanero-
zoic Eon, the Cryptozoic Eon witnesses of only
relatively scanty life, mostly simple and primitive
forms. Cloud (1968, p. 20) felt that the name
Cryptozoic applies logically only to »the younger
Precambrian» but that, by retaining the con-
trasting terms Phanerozoic and Cryptozoic it is
useful to refer to the two great divisions of geo-
logic time.

While the Cryptozoic, according to its original
definition, is the Eon of hidden life, the results
of present-day Precambrian paleontology show
that the evidence of Precambrian life in rocks is
largely manifest rather than concealed. It appears
that, like the Archeozoic, the Cryptozoic is an
ill-defined and confusing term not suitable for
use. Consequently, the Subcommission on Pre-
cambrian Stratigraphy at its meeting in 1969
unanimously recommended that the two terms
be dropped as meaningless.

The terms Eocambrian, Infracambrian, and
Subcambrian

There exist three elusive stratigraphic terms,
derived from the term Cambrian and uncom-
fortably straddling the boundary between the
Cambrian and the Precambrian. The Eocambrian
is one of these ill-defined units. Traves (1957,
p. 78) used the Eocambrian as equivalent to the
Upper Proterozoic. According to Magnusson
(1965, pp. 1—2), Eocambrian, or the uppermost
Precambrian, in Sweden consists of the topmost
sedimentary-rock strata undetlying the so-called
Subcambrian peneplain. Holmes (1959, p. 192)
said that ill-defined terms like the Eocambrian
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are confusing because they appear to extend the
Paleozoic downward and because they suggest
the possibility of worldwide time correlation that
cannot as yet be justified. Similatly, Harland
(1964, p. 126) listed a number of points against
the use of the Eocambrian, preferring to use
instead the term Infracambrian that extends from
the onset of the great Infracambrian glaciation
to a time before the appearance of recognized
basal Cambrian faunas. However, the term Infra-
cambrian that P. Pruvost in France introduced
in 1951, is a very inadequately defined unit, use
by most French-speaking geologists as a syn-
onym of the Upper Precambrian and largely ig-
nored by English-speaking geologists (Choubert,
1963, p. 94; 1967, p. 129). Because the Infra-
cambrian was originally an ill-defined term and
because it has been used by various geologists
with different meanings, it has created misunder-
standings and problems and should be discarded
(Georges Choubert, personal communication,
1968). Finally, the term Subcambrian has been
sometimes used to denote uppermost Precam-
brian strata (see, ¢.g., Noakes, 1957, p. 214), but
it has never gained general acceptance and is ill-
defined.

At its meeting in 1969, the Subcommission on
Precambrian Stratigraphy considered the three
terms and unanimously concluded that the Eo-
cambrian, the Infracambrian, and the Subcam-
brian, being ill-defined, confusing, and meaning-
less, should be dropped. The tentative term,
Uppermost Precambrian, plus an age in paren-
theses, was recommended to be used instead of
the discredited terms, ¢.g., Uppermost Precam-
brian (610 Ma).

Concluding remarks

I have now reached the end of this discourse.
My study of growth in the Precambrian rock
garden shows that, unfortunately, all too many
geosemantic weeds grow there. The garden cer-
tainly needs thorough weeding.
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Global Precambrian stratigraphy still has a
long way to go before a subdivision acceptable
to everybody concerned has been introduced
and an international agreement has been reached.
This is a tall order. However, one agrees with
Moody (1966, p. 8) who said that when existing
terms don’t fit situations, new terms should be
coined, when necessary, and as a last resort. This
is preferable to indiscriminately altering the
meaning of established terms.

It is time to get serious, rather than to continue
playing with stratigraphic terms. It is encour-
aging to note the interest in all aspects of the

Precambrian that has grown so rapidly during
the past few years and has produced a vast store
of new pertinent information. The special and
all-pervading difficulty inherent in the Precam-
brian, however, is the mind-boggling length of
Precambrian time that almost defies understand-
ing. Still, all Precambrian time is only a drop in
the bucket of Time. »Nothing is so plentiful as
Time».
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