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Editorial

Dear friends of stratigraphy,

2011 was a productive year for the International Subcommission on Stratigraphic
Classification. Most importantly, the Sequence Stratigraphy working group’s long-
awaited paper was published. It is a handsome and beautifully illustrated stand-alone
issue of Newsletters on Stratigraphy (volume 44, number 3, pages 173-245). The
team of authors assembled by Octavian Catuneanu represents a great deal and mature
experience across the entire spectrum of sedimentary settings. Over three years they
put a tremendous amount of work into it. Bravo! Thanks to all those for providing
comments to the draft that was circulated before submission and acceptance. And
special thanks to everyone for the spirited discussion several years ago of the version
prepared by the previous working group led by Ashton Embry. Speaking for myself, I
learned a lot from the debate about the various viewpoints. We also appreciate the
journal staff for doing a great job of the layout. A copy of the paper is attached to this
newsletter, and it can be downloaded free-of-charge from the E. Schweizerbart
website, along with the other papers as part of our series. You can be sure that the
paper will not be the last word on the subject!

http://www .schweizerbart.de/papers/nos/detail/44/76346/Sequence_Stratigraphy_Met
hodology_and_Nomenclature

In the meantime, groups are working apace on the three remaining papers,
Lithostratigraphy, Biostratigraphy and Chronostratigraphy. We hope these will be
ready later in 2012, not too long after the completion date set by Maria Bianca Cita
when she initiated this program.

A couple of months ago all the ICS subcommissions were reminded that we needed to
hold elections for our officers. Secretary Maria Rose Petrizzo put the call out. Those
of you who responded were happy that I stay on as Chair for another term, and Helmi
Weissert and Jan Zalasiewicz stay on as Vice-Chairs.

The use of abbreviations for geological time (spans of time versus points in time)
continues to inspire debate: see the attached essay by Nick Christie-Blick and Lucy
Edwards’ communication. The issue was subjected to considerable discussion at the
ICS meeting in Prague. I urge everyone to make the distinction between the two
concepts as clear as can be in your papers.

The special session on new developments in stratigraphy, co-sponsored by ISSC,
planned for the annual meeting of the Geological Society of America in early
October, was cancelled as it did not get enough submissions. Thanks to all those who
did submit, and undoubtedly the other sessions to which they were assigned benefited
greatly from the stratigraphic infusion.

The session sponsored at the International Geological Congress in Brisbane is set to
go, so make sure you submit an abstract! We are planning to have a Business
meeting of the ISSC membership in Brisbane, so everyone please start putting
some thought into where and what lies ahead.




Speaking of the Geological Society of America, 2013 is their 125" anniversary. Part
of the celebrations includes a book summarizing developments over the past 50 years
in a roster of geological subjects. This will be done by a series of papers by
recognized authorities on each subject. Fortunately, I have been a member of the ad
hoc committee on the celebrations and managed to ensure that Stratigraphy will have
its own paper. I suggested to the editor that Andrew Miall, Toronto, would be the
ideal person to tackle Stratigraphy, and I can report that the draft that he showed me is
superb. It covers more about the subject than just the last 50 years, and will be a jewel
in the book.

Brian Pratt
Chair, ISSC

ISSC ELECTION RESULTS (TERM 2012-2016)

Number of Voting Members: 43
Valid votes received: 28

ISSC Chair
Dr. Brian Pratt received 27 votes.

ISSC vice chairs
Dr. Helmut Weissert received 28 votes.
Dr. Jan Zalasiewicz received 27 votes.

Based on the results the current ISSC Officers will stay on for another term.
Many thanks to the ISSC members for casting their votes.

Dr. Maria Rose Petrizzo
ISSC Secretary
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ISSC Business meeting: Towards
an integrated stratigraphy

Sunday, 5 August 2012, 10.00am - 2.00pm

Convenors: Brian Pratt and Helmut Weissert

If anyone wishes to introduce a subject item for discussion, please let
Brian Pratt and Helmut Weissert know as soon as possible, and it will
be added to the agenda

FINAL PROGRAM OF THE BUSINESS MEETING WILL BE
DISTRIBUTED IN JULY

State of the Art of the ISSC Project:
“New developments in Stratigraphic classification”

Active Working Groups:

CHRONOSTRATIGRAPHY

Leader: Maria Bianca Cita, Italy, maria.cita@unimi.it

Fritz Hilgen, The Netherlands, thilgen@geo.uu.nl

Jacques Thierry, France, jthierry@mail.u-bourgogne.fr

Jan Zalasiewicz, U.K., jazl @le.ac.uk

Stan Finney, USA, scfinney@csulb.edu

Brian Pratt, Canada, brian.pratt@usask.ca
Outline distributed in January 2007.
Comments received and distributed in ISSC Newsletter 11 (June 2007).
Full text in progress, half done, five case studies selected.
Interim manuscript being prepared for submission to GSA Today in order to field
some terminological suggestions.



LITHOSTRATIGRAPHY

Leader: Brian Pratt, Canada, brian.pratt@usask.ca
Stan Finney, USA, scfinney@csulb.edu
Werner Piller, Austria, werner.piller@uni-graz.at
Mike Easton, Canada, mike.easton@ndm.gov.on.ca
Outline distributed in ISSC Newsletter 11 (June 2007).
Comments received and forwarded to the leader. Available in the ISSC archive kept
by the secretary Maria Rose Petrizzo.
Full text in progress, half done.

BIOSTRATIGRAPHY

Membership in flux and revised team will be announced shortly
Outline distributed in ISSC Newsletter 9 (June 2006).
Comments received and distributed in ISSC Newsletter 10 (November 2006).



Letters About the IUPAC-IUGS Common
Definition and Convention on the Use of the

Year as A Derived Unit of Time
www.iupac.org/publications/ci/2011/3306/pac_letters-sup.html

Neither a Year nor an
Annus Can Be a Derived
Unit in the SI

by Lucy E. Edwards

and Applied Chemistry, the official publica-

tion of the International Union of Pure and
Applied Chemistry.'® The same paper was published
in Episodes,™ the official journal of the International
Union of Geological Sciences. Entitled “IUPAC-IUGS
common definition and convention on the use of the
year as a derived unit of time,” these papers

Recently, a paper appeared in the journal Pure

1. Propose that the year or annus (a) be defined
for the epoch 2000.0 as 1a = 3.155 692 5445 x
107 s.

2. Recommend that geoscientists express time
durations as a, ka, Ma, Ga.

3. Suggest that these recommendations further
the goal of achieving compliance with the
international standard (a specific standard is
not specified).

The authors noted “that use of units for time in the
geological literature is inconsistent both internally and
with respect to Sl (Le Systéme international d’unités).”
They state that their proposed solution requires “nei-
ther new experiments nor extensive literature evalua-
tions but only judgment and adherence to Sl rules.”

Many readers of Pure and Applied Chemistry and of
Episodes will not have read the latest The International
System of Units (S1).2 Here is information pertinent to
the recommendations in reference 1.

There are seven base units in the Sl: unit of length
(metre), unit of mass (kilogram), unit of time (second),
unit of electric current (ampere), unit of thermody-
namic temperature (kelvin), unit of amount of sub-
stance (mole), and unit of luminous intensity (candela).

S| derived units are products of powers of base
units. Examples are m3, which measures volume; m/s,
which measures speed, velocity; s, which measures
frequency.

The year is not a unit of the SI. The only Sl unit of
measurement for time is the second. The word “annus”
or “annum” does not appear anywhere in the current
S| document. The word “year” is not in the table of
“Non-S| units accepted for use with the International
System of Units,” nor in the table of “Non-SI units
whose values in Sl units must be obtained experimen-
tally,” nor even in the table of “Other non-S| units.” The
year can be found, however, through the list of “Other
non-Sl units not recommended for use.” This heading
directs the reader to a National Institute of Standards
and Technology (NIST) list where three kinds of year
(365 days, sidereal, and tropical) are given with con-
version to seconds, but are set in type to indicate “in
general not to be used in NIST publications.” Table 1
summarizes some of the uses of the year in other pub-
lications. For example, in the IUPAC chemistry docu-
ment,3 the year is not a constant; in the International
Astronomy Union Style Guide,5 the year (Julian) is a
constant.

The phrase “the year as a derived unit of time” in
the title of reference 1is inconsistent with the SI, where
the words “derived unit” have precise meaning. The
year cannot be an Sl derived unit because it is not a
product of powers of base units.

As reference 1 noted, geochronologists who deal
with decay constants (and half-lives) of long-lived
radioactive nuclides would find a unit of measurement
longer than the Sl second to be advantageous. Ideally,
this unit would be defined, with a high degree of preci-
sion, in terms of the Sl second. It is unclear from their
recommendations whether they would call this unit
a year or an annus or both. The same symbol should
not be used for both year and annus, as considerable
confusion would result. The authors make clear that
the year is not a constant! (“variations of the year over
time”). The annus, as they define it, is a constant.

CHEMISTRY International November-December 2011
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TABLE 1. THE USE OF YEAR OR THE SYMBOL A IN SELECTED REFERENCES*

Reference Scientific field  Year listed on
table of non-SI
conversions

IUPAC Gireen Book [3] Chemistry yes

|UPAP Red Book [6] Physics as footnote only

IAU Style [4] Astronomy yes

NIST Guide [7] Standards yes

BIPM (SI) [2] Measurement indirectly

International Stratigraphic ~ Geological no

Guide [8] Sciences

“a” as symbol ka, Ma, Ga  Conversion
for§ used (Ms)

year no ~31.1557
year (année) no :

year (Julian) no 31.15576

t no

atto- (10-18) no

years before present  yes

(with k, G, M only)

*The first four references are cited by [1] in support of the use of year or annus (symbol, a) as accepted for use with the SI. The word

“annus” is not in any of them.

§The use of the single letter “a” as a symbol or shorthand notation for a specified number of seconds is undesirable for several reasons.
Aside from the obvious lack of euphony of “annus,” the single letter “a-“is an official Sl prefix (10®) and has been used in astronomy
with different meaning. The symbol for petaannuses would be Pa (international symbol for the unit of pressure Pascal). The single letter
“a”is a word in several languages. In English, it is awkward to say or write “1 to 2 a ago.” Consider the French “il y a 1 & 2 a” and the

Spanish “hace 1a2a’

tAlthough Ref [7] stated that there is no universally accepted symbol for the year, they cited a reference that suggests the symbol a.

Where reference 1 noted “that use of units for
time in the geological literature is inconsistent,” |
would restate this passage to say “expression of time
concepts in the geologic literature is inconsistent”—
then add my emphatic agreement. One international
standard that was not mentioned by the authors is
SO 8601.5 Although this document deals with digital
coding of dates and times, its section 2.1, Basic con-
cepts, clarifies and clearly distinguishes among the
concepts of time point, time interval, and duration. A
search of the geological literature makes it clear that
these concepts are expressed differently by different
specialists, and that the various specialist groups need
to share their thoughts, methods, and communication
tools with other groups before anything resembling a
consensus can be reached. As an example, the expres-
sion “Tka” can mean, in addition to the 31.155 692 5445
Gs proposed by Ref [1]: 3115576 Gs, 1000 years, 1000
years ago, 1000 years before 1950 (950 CE), 1000
years before | write this (1011 CE).

How do we proceed? The proposal by Holden et
al. should be not be accepted in its present form. It
can and should serve as impetus for interdisciplinary
conversation.

References

1. (@) N. E. Holden, M. L. Bonardi, P. De Biévre, P. R. Renne, |.
M. Villa, Pure Appl. Chem. 83, pp. 1159-1162 (2011); (b) ibid.
Episodes 34, pp. 39-40(2011).
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2. BIPM. Le Systéme international d’unités - The International
System of Units Sl. 8th ed. Bureau International des Poids
et Mesures, Geneva (2006). www.bipm.org/utils/common/
pdf/si_brochure_8.pdf

3. IUPAC. Quantities, Units and Symbols in Physical Chemistry,
3rd ed. (the “Green Book”). Prepared for publication by E.
R. Cohen, et al., p. 137, RSC Publishing, Cambridge, UK
(2007).

4. Recommendations concerning units. Reprinted from the
“IAU Style Manual” by G. A. Wilkinson, Comm. 5, in IAU
Transactions XXB (1987). www.iau.org/science/publications

5. ISO. International Standard ISO 8601, 3rd ed. Data ele-
ments and interchange formats — Information inter-
change — Representation of dates and times, Geneva
(2004). www.phys.uu.nl/~vgent/calendar/downloads/
iso_8601_2004.pdf

6. IUPAP.Symbols, Units and Nomenclature and Fundamental
Constants in Physics

7. A. Thompson and B. N. Taylor. Special Publication 811
Guide for the Use of the International System of Units (SI),
National Institute of Standards and Technology (NIST),
Gaithersburg, MD, USA (2008). http:/physics.nist.gov/
cuu/pdf/sp81l.pdf

8. A. Salvador. International Stratigraphic Guide: A guide to
stratigraphic classification, terminology and procedure, 2nd
ed. Trondheim, Norway, and Boulder, Colorado, (1994).

Letter submitted 10 June 2011.

Lucy E. Edwards <leedward@usgs.gov> is at the U.S. Geological Survey, Reston,
Virginia 20192, USA.
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Time Conventions and
Symbols for use in Nuclear
Chemistry and the Earth
and Planetary Sciences

by Nicholas Christie-Blick

short article published recently in Pure and
AAppIied Chemistry! sets out to rationalize the

definition and symbols for units of time for
use in nuclear chemistry and the Earth and planetary
sciences. Given that the authors are members of a
task group established jointly by the International
Union of Pure and Applied Chemistry (IUPAC) and
the International Union of Geological Sciences (IUGS),
and that publication was approved by both bodies,
one might reasonably assume that the recommenda-
tions reflect a workable consensus. Regrettably, they
don’t.2

At stake is whether or not a necessary distinction
exists between geohistorical dates and spans of geo-
logical time. The task group argues that they are one
and the same; the symbols ‘a’ (for ‘annus’, or year) and
ka, Ma and Ga (for 103, 106 and 109 years, respectively)
will suffice for both purposes. However, the distinc-
tion has proven vital for communication among Earth
scientists for more than thirty years. And according
to that well established convention, the symbols ka,
Ma and Ga refer explicitly to points in time. Intervals
of time require a different abbreviation or symbol: for
example, m.y. or Myr in the case of millions of years.

The critical issue is not whether a single set of
symbols will work, or whether language will become
unnecessarily cumbersome to avoid confusion (though
in my view it will). It is whether the adoption of two
sets of symbols, not units, is in fact “inconsistent both
internally and with respect to SI” because that is the
justification being offered in support of a change.
This assertion cannot be sustained. No-one objects to

the storming of the Bastille on 14 July 1789 or to the
construction of Stonehenge from 2600-1600 BC. And
with reference to the latter, we say that the job took
1000 years, not 1000 BC. The distinction between
geohistorical dates and spans of geological time is
conceptually analogous. There is no internal inconsis-
tency and Sl rules don’t apply to dates in either case
because points in time are not units, even if they are
specified in years. The year, moreover, is a non-Sl unit.
It cannot be a “derived unit of time,” the designa-
tion proposed by the task group, because under SI
conventions derived units are products of powers of
base units (seconds in this case). The task group is
thus intent on fixing a problem that doesn’t exist, and
in @ manner that is at odds with their stated goal of
“adherence to Sl rules.”

A possible compromise exists. That is to reserve the
symbols a, ka, Ma and Ga for geohistorical dates in 10°
103, 106 and 109 years before present (consistent with
present usage), and to express geohistorical time in
yr, kyr, Myr and Gyr (again adopting Sl prefixes). The
latter could then be used in the manner that the task
group recommends, with no conflict, and with the
outcome eventually to be determined by usage rather
than by fiat. IUPAC would be well advised to place a
moratorium on its new convention until a true consen-
sus of those affected can be established.

References

1. N. E. Holden, M. L. Bonardi, P. De Biévre, P. R. Renne, |. M.
Villa, Pure Appl. Chem. 83, pp. 1159-1162 (2011).

2. N. Christie-Blick. Geological time conventions and sym-
bols, GSA Today, submitted June 10, 20T11.

Letter submitted 11 June 2011.

Nicholas Christie-Blick <nch@Ideo.columbia.edu> is at the Department of Earth
and Environmental Sciences and Lamont-Doherty Earth Observatory of Columbia
University, Palisades, New York 10964, USA.
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Invited Response by the
IUPAC/IUGS Task Group

by N.E. Holden,3 M.L. Bonardi,’4 P.
De Biévre,’5 P.R. Renne, 267 and |.M.
Villa2.8.9.1

tratigraphy is a sub-field within the International

Union of Geological Sciences (IUGS). After

almost two years of discussion on the con-
vention by IUPAC and IUGS on the definition of the
year, the Executive Committee of the IUGS agreed to
approve it. The present exchange appears to be due
to some members of the sub-field stratigraphy being
unhappy with the decision that was made by the lead-
ers of the IUGS.

In his letter, Christie-Blick re-iterates objections
abundantly known to the scientific community and
weighed on their merits during the extensive peer-
review process that led to the final formulation of our
paper. He argues that a distinction exists between
geo-historical dates and unconstrained spans of geo-
logical time that requires two distinct symbols for the
quantity of time, year, but not for the second. Indeed,
the second also denotes both a time interval = dura-
tion, and an absolute point in time (which puts the ISO
8601 guideline in the completely opposite perspective
to that perceived by Edwards in her letter).

In some sub-fields of science, there occur situations
where a specialized name and a symbol for a quantity
might be used for convenience, such as the use of the
name, barn, and the symbol, b, for the unit of area
in nuclear reactions. This occurs because the S| unit,
metre2, with symbol, m2, requires a very large factor of
10-28 and this becomes inconvenient to use. However,
Christie-Blick proposes two separate symbols, (a) and
(yr), for the same unit, year.

[t should be pointed out that the Systeme

1IUPAC ; 2 IUGS; 3National Nuclear Data Center, Brookhaven
National Laboratory, Upton, NY 11973, USA; 4LASA, Universita
degli Studi di Milano and INFN, [-20090 Segrate, ltaly;
5Consultant on Metrology in Chemistry, Duineneind 9, B-2460
Kasterlee, Belgium; 6Berkeley Geochronology Center, 2455
Ridge Road, Berkeley, CA 94720, USA; 7Department of Earth
and Planetary Science, University of California, Berkeley,
CA, 94720, USA; 8Institut fur Geologie, Universitat Bern,
CH-3012 Bern, Switzerland; 9Universita di Milano Bicocca,
1-20126 Milano, lItaly. tCorresponding author; E-mail: igor@
geo.unibe.ch
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International d’Unites (SI) units are used both to
denote an interval (the meter, the second, the kelvin,
the ampere) and an absolute point. A current of 2 A
(absolute point) is 0.1 A stronger (relative amount)
than a current of 1.9 A (absolute point) and heats up a
resistor by 0.2 K (relative amount) from an initial tem-
perature of 298 K (absolute point). If Christe-Blick’s
point were generalized, the use of the same symbol,
K, for a relative amount and an absolute point would
cause confusion: every scientist would think that a
temperature of 0.2 K is below the boiling temperature
of liquid helium, and would expect this resistor to
become a super-conductor.

There is no need here for a moratorium. Scientific
conventions do not have the power to enforce a ban.
Firkins and feet are still used in parts of the world in
lieu of m3 and m. Units such as “knot” are even used
in different meanings by carpet sellers and by seamen.
What a scientific convention can do is point to what
is considered correct as a result of very long and very
careful evaluations of all possible arguments that are
available at a given time after weighing of their merits.

In her letter, Edwards lists a number of objections
to the published reommendations on the use and the
definition of the year as a practical unit for dealing
with very long time periods in nuclear chemistry and
in earth and planetary sciences. As we have stated
in the paper, the unit of time in the SI, second, is not
practical in the case of the half-lives or their reciprocal,
decay constants, of long-lived radio-isotopes that are
published in the fields of nuclear physics, of nuclear
chemistry and of geochronology.

The annus (symbol: a) was brought into Earth
Sciences by the International Commission of
Stratigraphy (more precisely, by the Subcommission
on Geochronology) in the early 80s, presumably to
try and harmonize a diversity of units (published
variations to express 109 years up to then were AE
(aeons), Gy, Byr, b.yrs). All time units up to that point
respected the requirement to follow the distributive
law of mathematics, whereby 3 Byr - 2 Byr = 1 Byr
(also note that the distributive law is a “standard use”,
it is not an “international standard reference mate-
rial”).

In Edward’s summary Table, the past editions of the
Green Book (IUPAC) and the Red Book (IUPAP) are
quoted as not conforming to our definition. Indeed,
the point of our paper was adding something which
wasn’t there! Remember that e.g. the kelvin also didn’t
exist when BIPM first defined metre and kilogram.
Actually, both Green Book and Red Book are expand-
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ing their listing of time units to include the a (and
ka, Ma, Ga), taking into full account the new recom-
mendations. The correct citation in the Table should
therefore have been the updated 2012 Green Book and
Red Book. Finally, the mention of the prefix a (for atto,
10-18) could appear misleading, but the homophony of
the unit m with the prefix m has not, so far, proved a
weighty argument for the abandonment of the metre.
No scientist could confuse am (atto-metre) with
“morning hours before noon” or with “annus-milli” or
with a conjugated form of the English verb “to be” -
context being the key of intelligent reading.

A difficulty that we encountered in the definition of
the annus is the fact that the year is not commensu-
rable with the day and several possible definitions of
the year such as Julian, Mayan, Gregorian, Tropical (or
Solar) and Sidereal all disagree; moreover, the Earth’s
orbital movement is variable. Most often authors
report their half-life results in years but fail to define
this term. We offered the solution, which was accepted
after long evaluation by the IUPAC and the IUGS,
by using a definition of the annus in terms of the SI
unit, the second. Prior to the 1967 introduction of the
atomic standard to define the second, the second had
been defined in terms of a fraction of the tropical year,
for the epoch 1900.0 as “the second is the fraction 1/31

556 925.9747 of the tropical year for 1900 January 1 at
12 hours ephemeris time”.

Since the tropical year is not constant (with which
Edwards agrees), we needed to define a unit for time
in such a way that it can be considered as a constant
for practical purposes. We recommended annus be
defined directly in terms of the Sl unit, the second. We
reversed the old definition and took into account the
non-relativistic estimate of the astronomical decrease
by 0.530 s per century for the epoch 2000.0, and
obtained the annus as 1a = 31556 925.445 s.

We noted that a can be supplemented with prefixes
k (x103), M (x 106) and G (x 109), i.e., ka, Ma and Ga to
designate thousand, million, and billion (USA usage)
years, respectively. Half-lives can be expressed in ka,
Ma or Ga, while decay constants and rates of geologi-
cal processes in ka”, Ma-, or Ga-l. In order to express an
age, or absolute time, the same unit and symbol must
be used as for time duration (as we mentioned earlier
in this note), with the optional addition of qualifiers
such as “ago” or “before present” if a disambiguation
is required.

Letter submitted 1July 2011.
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Time Conventions and Symbols for use in the Earth and Planetary

Sciences and Nuclear Chemistry

Nicholas Christie-Blick, Department of Earth and Environmental
Sciences and Lamont-Doherty Earth Observatory of Columbia
University, Palisades, New York 10964, USAEmail: nch@Ildeo.
columbia.edu comments:

A short article published recently in Episodes (Holden, N.E.,
Bonardi, M.L., De Biévre, P, Renne, PR., and Villa, .M., 2011.
IUGS common definition and convention on the use of the year asa
derived unit of time (IUPAC-IUGS Recommendations 2011):
Episodes, v. 34, No. 1, pp. 39-40) setsout to rationalize the definition
and symbols for units of time for use in the Earth and planetary
sciences and nuclear chemistry. Given that the authors congtitute a
task group established jointly by the International Union of Geological
Sciences (IUGS) and the International Union of Pure and Applied
Chemistry (IUPAC), and that publication was approved by both
bodies, one might reasonably assume that the recommendations
reflect a workable consensus. Regrettably, they don't (Christie-
Blick, Geological time conventions and symbols: GSA Today,
submitted June 10, 2011).

At stake is whether or not a necessary distinction exists between
geohistorical dates and unconstrained spans of geological time. The
task group (TG) argues that they are one and the same; the symbols
‘a (for ‘annus’, or year) and ka, Maand Ga(for 10, 10%and 10%ears,
respectively) will suffice for both purposes. However, the distinction
has proven vital for communication among Earth scientists for more
than thirty years. And according to that well established convention,
the symbolska, Maand Garefer explicitly to pointsin time. Intervals
of time require a different abbreviation or symbol: for example, m.y.
or Myr in the case of millions of years.

Thecritical issueisnot whether asingle set of symbolswill work,
or whether language will become unnecessarily cumbersometo avoid
confusion (though in my view it will). It is whether the adoption of
two sets of symbols, not units, isin fact “inconsistent both internally
and with respect to SI” because that is the justification being offered
in support of a change. Neither assertion can be sustained. No-one
objects to the storming of the Bastille on July 14, 1789 or to the
construction of Stonehenge from 2600-1600 BC. And with reference
to the latter, we say that the job took 1000 years, not 1000 BC. The
distinction between dates and spans of geological timeisconceptually
analogous. Thereisno internal inconsistency and Sl rulesdon’t apply
to dates in either case because points in time are not units, even if
they are specified in years. The year, moreover, is a non-Sl unit. It
cannot be a “derived unit of time,” the designation proposed by the
TG, because under S| conventionsderived unitsare productsof powers
of base units (seconds in this case). The TG isthusintent on fixing a
problem that doesn’t exist, and in a manner that is at odds with their
stated goa of “adherence to Sl rules.”

A possible compromise exists. That isto reserve the symbols ka,
Ma and Ga for geohistorical dates in 10°, 10° and 10° years before
present (consistent with present usage), and to express geohistorical
timeinyr, kyr, Myr and Gyr (again adopting Sl prefixes). The latter
could then be used in the manner that the TG recommends, with no
conflict, and with the outcome eventually to be determined by usage

rather than by fiat. lUGSwould bewell advised to place amoratorium
on the new convention until atrue consensus of those affected can be
established.

I. M. Villa, Ingtitut fir Geologie, Universitat Bern, CH-3012 Bern,
Switzerland and Universita di Milano Bicocca, 1-20126 Milano, Italy.
E-mail: igor @geo.unibe.ch, replies:

Christie-Blick suggests that many users in the geological
community apply adiversity of usage. Firstly, there is no such thing
asamonolithic “geological community”. A significant part (onewould
be tempted to say “thebest part”) of theisotope geological community
uses rigorous definitions. Certain islands in the stratigraphical
subcommunity of the geological community may be slower incoming
around. We have repeatedly read the statement by Christie-Blick that
“According to this convention, and as noted in Christie-Blick (2009),
“‘90 Ma and ‘100 Ma refer to specific datums in the Cretaceous
Period. The 10 million year interval between those datums is not
written as ‘10 Ma because that invites immediate confusion with a
different moment in time, in the Miocene Epoch.” The “invitation to
confusion” might be problematic for onewhoisimperviousto context,
but strikes us as analogous to saying that “1 eat lunch at 12:00 hours”
iseasly confused with “I eat lunch for 12:00 hours’. We have yet to
hear from Christie-Blick a specific and realistic case wherein rea
ambiguity (a) exists and (b) cannot be easily resolved with modest
command of language.

Christie-Blick’s objections to the Task Group’s work had been
widely circulated in 2009, againin 2010, and againin 2011, eval uated
in depth at different levels (the Task Group itself, formed by reputed
experts from both Unions; the reviewers of the two journals that
simultaneously printed the convention: ‘Episodes and ‘Pure and
Applied Chemistry’; and the Executive Committees of IUPAC and
IUGS), and invariably rejected.

It should be pointed out that the Systeme International d’ Unites
(SI) units are used both to denote an interval (the meter, the second,
thekelvin, theampere) and an absol ute point. A current of 2 A (absolute
point) is 0.1 A stronger (relative amount) than a current of 1.9 A
(absolute point) and heats up a resistor by 0.2 K (relative amount)
fromaninitia temperature of 298 K (absolute point). If Christe-Blick’s
point were justified, the use of the same unit, K, for arelative amount
and an absolute point would cause confusion: every scientist would
think that atemperature of 0.2 K is below the boiling temperature of
liquid helium, and would expect this resistor to become a super-
conductor.

There is no need here for a moratorium. Scientific conventions
do not have the power to enforce aban. Feet and firkins are still used
in parts of the world in lieu of m and m®. Units such as “knot” are
even used in different meanings by carpet sellers and by seamen.
What a scientific convention can do is point to what is considered
correct as a result of very long and very careful evaluations of all
possible arguments that are available at a given time. As is natural,
those who hold an opinion that has been weighed on its merits and
found too light are unhappy. Oh well.

December 2011
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The International Union of Geological Sciences hasawaystaken
utmost care to comply with al fundamental procedures directed to
achieve its statutory aims as an international scientific organization.
It is to disappointing therefore to read statements that cast doubts on
this stance and some brief clarifications on that issue are therefore in
order. Theselines are in no way directed to answer dissenting views
on the recommendation of the IUGS-IUPAC Task Group on | sotopes
in Geosciences (TGIG); it would impossible to devote adequate
space to expose the opinion of every individual and inappropriate to
answer on mattersthat should be discussed through the different IUGS
bodies.

Theissue on apossible single or dual system of notation for point
in time and time duration has been analyzed by different bodies of
the IUGS, and in 2009 one of those bodies, the IUGS-IUPAC joint
Task Group on Isotopesin Geosciences (TGIG), wasready to publish
a recommendation favoring a single notation. On October 2009 the
TGIG complied with the usual procedure to request authorization of
the lUGS Executive Committee (EC) to publish its recommendation.
Immediately the IUGS-EC decided to request an additional opinion
from another 1UGS body, the International Commission on
Stratigraphy (ICS). In October 2010 the ICS informed that the issue
had been discussed at an ICS Workshop in Prague (30th May — 3rd
June 2010), and that afirst motion stating “\We agree with the lUGS-
IUPAC Task Group's recommendation to apply Ma, generally, asthe
single unit of deep time, but recommend that authors be able to use
myr in particular cases where clarity can beimproved”, did not reach
amajority, and that the second motion approved by ICS stated: “We
neither accept nor reject the IUGS-IUPAC Task Group’s
recommendation to apply Ma, generally, asthe unit of deep time. We
accept the argument for Ma as a single unit for time but would
recommend flexibility, allowing for the retention of Ma as specific
notation for pointsintime (i.e. dates) and myr asaunit of timedenoting
duration. We agree with the spirit of this statement”. No specific
information on the arguments discussed and/or supporting evidences
were included.

In analyzing the issue the UGS Executive Committee took into
consideration not only the standing on this issue of the TGIG and
ICS but aso the International Stratigraphic Guide (ISG), approved
by ICSand IUGS. In thefirst ISG edition (1976) there is no mention
of notation for points in time/time durations or reference to asingle/
dual notation. In the second 1SG edition (1994) it is stated (p. 16,
123) that “The abbreviations ka for thousand (10%, Ma for million

Episodes \ol. 34, no. 4

(10% and Ga for billion (milliard or thousand million,10°% years are
now generally used to express the length of time before the present
(yearsago), not the duration of apast geological timeinterval”. There
are not notations, however, mentioned for duration of time or time
intervals, and when time spans are mentioned (p. 79, 81, 82), no
abbreviations are used, e.g. “30 to 80 million years’. The same is
indicated in the abridged version of the ISG published in 1999
(Episodes 22:55-271). In addition the IUGS-EC noted that the
abbreviationsMa, Ga, (“a’ for annus) are based on the L atin language,
which corresponds to Sl units and to existing usage by 1SO, BIPM,
IUPAP, IUPAC and IAU, and have, therefore, worl dwide acceptance.
The abbreviations “my, m.y or m.yr” are based on the English
language, are not Sl units and their inclusion in some regional
stratigraphic codes (e.g. NACSN, 1983, AAPG Bulletin 67: 854; 2005,
AAPG Bulletin 89:1564; where this notation was informally
introduced) does not oblige worldwide acceptance. Moreover, even
where a dual notation for points in time and duration of time is
accepted by some National Stratigraphic Codestheaternative notation
“m.a.” has also been used.

It was also considered that it was necessary to publish the full
text of the [UGS-IUPAC Task Group proposal on an issue which had
already been part of an open discussion in different fora and
publications (e.g. Aubry et a., 2009, Stratigraphy 6:100-105).

From the facts exposed above, the publication of this
recommendation was authorized and endorsed by the EC. It was
published (Holden et a., 2011, Episodes 34: 43-44) under the same
principles on which the |SG was published, i.e. “ Thereisno intention
that any individual, organization, or nation, should feel constrained
tofollow it, or any part of it, unless convinced of itslogic and value’,
and its purpose is “to inform, to suggest, and to recommend” (ISG,
1976: 4). Finally | must say that to ask UGS for a “true consensus’
is a request hard to qualify when coming from one or several
individuals with no explicit representation, but their own, and when
the UGS working bodies are open to any interested geoscientist
willing to participate and accept their rules and consensual decisions.
The IUGS and its bodies are invested with the representation
of the international geoscientific community and are committed to
that.

Alberto C. Riccardi
President IUGS



