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In an earlier paper in this journal, we (Peng & Babcock
2011) provided a brief synopsis of progress made by the In-
ternational Subcommission on Cambrian Stratigraphy
(ISCS) toward defining and ratifying globally applicable
series and stages of the Cambrian System. Among the to-
pics reviewed was the four-series, ten-stage model of the
Cambrian voted into practice by the Subcommission (Peng
& Babcock 2005, Babcock et al. 2005). Landing (2012)
pointed out that in our review (Peng & Babcock 2011) we
neglected to cite his suggestions (Landing 1998a, 1998b)
that the Cambrian could be subdivided into four parts, and
notes that the origin of the four-part concept evolved from
studies in Avalonian sequences. In our review paper, we
acknowledged that a four-fold subdivision of the Cambrian
System had been discussed by various workers and, in the
interest of brevity, exemplified this by “(e.g., Palmer
1998)”. Landing’s accompanying commentary gives us an
opportunity to explain why Palmer’s (1998) work was se-
lected as an example. It also gives us the opportunity to
provide a more complete history of the concept of subdivi-
ding the Cambrian into four series.

Subdivision of the Cambrian
in North America

Palmer (1998), in an overview paper, proposed subdivi-
ding the Cambrian of Laurentia into four regional series
(Begadean, Waucoban, Lincolnian, and Millardan) and six
stages. This work was the most complete chronostratigrap-
hic subdivision for Laurentia at the time, and it provided
the structure and format for subdividing the Cambrian in
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other regions, which ultimately gave way to the plan
adopted by the ISCS. Although it was not the first time
that a four-series subdivision of the Cambrian was propo-
sed, it was quite simply the most straightforward and in-
fluential of the earlier proposals. It became the template
for the Geological Society of America’s 1999 Geologic
Time Scale (Palmer & Geisman 1999), and later appeared
in chapters on the Cambrian Period in such widely used
publications as A Geologic Time Scale 2004 (Shergold &
Cooper 2004), The Concise Geologic Time Scale (Peng &
Babcock 2008) and The Geologic Time Scale 2012 (Peng
et al. 2012).

The concept of a four-part Cambrian has a long history.
Informal discussions of the possibility of erecting a
four-series subdivision were taking place within the com-
munity of Cambrian scientists by at least the 1990s, and
more formal presentations of the concept were developed
at the third ISCS field meeting, organized by Ed Landing,
which centered around field sites in Avalonian North
America (southeastern Newfoundland and New Bruns-
wick, Canada) in 1997. The field guide for that meeting
was copyrighted in 1997 and published in 1998 as New
York State Museum Bulletin 492 (Landing & Westrop
1998). Another result of the field meeting in eastern Can-
ada was a theme issue of Canadian Journal of Earth Sci-
ences (Vol. 35, No. 4) entitled “Cambrian Subdivisions
and Correlations”, edited by Ed Landing. The theme issue
contained Palmer’s (1998) paper, which was also men-
tioned in the introduction (Landing 1998b).

We deemed it sensible to cite Palmer’s (1998) seminal
paper as an example of a proposal to subdivide the Cam-
brian into four series because it was the first clear, concise
articulation of the idea, and it was illustrated with a chart
that was consistent with the text of the proposal. In addition
to four series, Palmer (1998) defined new stages or applied
ones defined earlier (Ludvigsen & Westrop 1985).

In contrast to Palmer’s uncomplicated, straightforward
proposal, Landing (1998a), in the introduction to the guide-
book for the 1997 ISCS field conference, suggested that the
Cambrian could be subdivided into four series grouped
within three subsystems. This idea, if followed, would
maintain use of the terms “Lower”, “Middle”, and “Upper”
Cambrian. Stages were not included in the scheme. We
should emphasize that this work was a general discussion
of how to possibly divide the Cambrian rather than a seri-
ous proposal for establishing four global series. The four
series he used are still regarded as regional subdivisions of
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the Avalonian succession. Landing’s (1998a) commentary
was accompanied by another paper (Landing & Westrop
1998) illustrating the concept of four regional series for
Avalonian North America. In a diagram of the stratigraphy
of southeastern Newfoundland, Landing & Westrop (1998,
fig. 3) showed four series, Placentian, Branchian, Acadian,
and Merionethian, grouped into three larger subdivisions,
Lower Cambrian (comprising the Placentian and
Branchian series), Middle Cambrian (comprising and syn-
onymous with the Acadian Series), and Upper Cambrian
(comprising and synonymous with the Merionethian Se-
ries). The stratigraphic rank of the terms Lower, Middle,
and Upper Cambrian subdivisions was not discussed, but
placement of these terms in a column below the Lower Or-
dovician, which is of series-level rank, implies that they
could be treated as series rather than as subsystems.

In introducing the theme issue of Canadian Journal of
Earth Sciences on Cambrian subdivisions and correlations,
Landing (1998b) acknowledged Palmer’s (1998) proposal
of internally consistent regional series and stages for the
Cambrian. He compared Palmer’s concepts of the Bega-
dean and Waucoban series to his own concept of the Lower
Cambrian and referred to the Lower Cambrian as a “sub-
system-level division ... composed of a pre-trilobitic and a
trilobite-bearing Lower Cambrian series”.

In short, rather than proposing a straightforward
four-part subdivision of the Cambrian, Landing (1998a, b)
advocated a three/four-part subdivision. In most subse-
quent work (e.g., Landing 2007; Landing et al. 2009, 2010,
2012; Landing & MacGabhann 2010; Landing 2011, 2012)
he has fairly consistently referred to a three-part subdivi-
sion of the Cambrian into Lower, Middle, and Upper parts,
or a three/four-part subdivision with the Lower Cambrian
embracing the Placentian and Branchian intervals. This ap-
proach contradicts the proposal for subdividing the Cam-
brian into four series and ten stages (Peng 2004) approved
by Voting Members of the ISCS in 2005 (Babcock et al.
2005, Peng & Babcock 2005). The ratified or suggested
boundaries of the four global series (two of which are still
undefined) do not correspond exactly to the boundaries of
the Placentian, Branchian, Acadian, and Merionethian Se-
ries used regionally for Avalon (Peng & Babcock 2008,
Peng et al. 2012). The ISCS has not ratified any proposal to
group the four Cambrian series into three subsystems, so
the terms “Lower”, “Middle”, and “Upper” Cambrian do
not have any formal status except in historic or regional ap-
plications.

Pre-1990 concepts
of a four-part Cambrian System

A number of papers either alluding to or expressly discus-
sing subdivision of the Cambrian System into four parts
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were published prior to the time that the ISCS began dis-
cussions of formalizing the idea. Concepts of a quadripar-
tite subdivision arose iteratively as major studies were pub-
lished on the strata of Avalonian North America, Siberia,
China, and Laurentian North America.

The concept of a four-series Cambrian seems to have
originated with George F. Matthew, who developed the
idea from study of stratigraphic sequences in Avalonian
North America nearly a century before the 1997 ISCS field
conference in eastern Canada. Matthew (1890, 1899a—d)
proposed a sub-trilobitic Paleozoic series, the Etcheminian
Series, for the Avalonian region. The Etcheminian Series
yields trace fossils and small shelly fossils (SSFs), and cor-
responds roughly to the Terreneuvian Series of current
global usage. If we follow Landing (2012) in recognizing
that the Avalon sequence includes the Placentian (Landing
et al. 1989) and Branchian (Landing 1992) series, plus the
traditional Middle and Upper Cambrian, then Matthew’s
Etcheminian Series added to the then-contemporary
Lower, Middle, and Upper Cambrian meant that he like-
wise envisioned the lowermost Paleozoic (= Cambrian) as
comprising four series.

Other early work in Siberia, China, and Laurentian
North America also point to the conclusion that workers
recognized the possibility that the Cambrian could be di-
vided into four major intervals that included a pre-trilobitic
series or stage. A pre-trilobitic stage, the Tommotian
Stage, was recognized from Siberia (Rozanov & Mis-
sarzhevsky 1966), and a pre-trilobitic stage, the Meishu-
cunian Stage, was recognized from South China (Qian
1977). Both regional stages are characterized by assem-
blages of SSFs and archaeocyaths. The Tommotian Stage
is equivalent to part of the Terrenuevian Series, and the
Meishucunian Stage corresponds fairly closely to the Ter-
reneuvian. Fritz (1992) used a four-series approach to sub-
dividing the Cambrian by borrowing the term ‘“Placentian
Series” from Avalonian regional usage and adding it to the
Waucoban Series to form a downwardly expanded Laurent-
ian Lower Cambrian. Subdivision of the Russian, Chinese,
and Laurentian Lower Cambrian into two parts, to which
were added various regional formulations of Middle and
Upper Cambrian, rendered the Cambrian a system com-
prising four major subdivisions similar to Landing’s
(1998a, b) concept.
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