“Newer or Upper Eocene.” Just where
in the Vicksburg Group the specimen
Pannella, MacClintock, and Thompson
analyzed came from is not clear.

A specimen of Cardita planicosta
(Lamarck), said to come from the
Claiborne Formation at Bells Landing,
Alabama, is used for a middle Eocene
point. The Claiborne Group is indeed
middle Eocene; however, none of its
formations crop out at Bells Landing
(3, 4). This is the type locality of the
Bells Landing Member of the Tusca-
homa Formation, which is latest Pale-
ocene in age (5). If the locality data
are assumed to be correct, the species
they used is probably Venericor apo-
smithii (3).

For radiometric data, Pannella, Mac-
Clintock, and Thompson refer to Kulp
(6) rather than to the more recent scale
in Harland et al. (7). Use of the latter
scale alters the ages of some of their
points. For example, their only late
Tertiary point is based on Mercenaria
campechiensis ochlockoneensis (Mans-
field), which they correctly dated as
late Miocene but to which they assign
a radiometric age of 18 million years.
Assuming that their identification of the
specimen is correct, this subspecies is
known only from the Cancellaria zone
of the northern Florida upper Miocene,
which is considered to be youngest
Miocene on the basis of its molluscan
fauna (8). Harland er al. date the
beginning of the Pliocene at 7 million
years ago and the beginning of the late
Miocene at 12 million years ago. There-
fore, the Miocene point of Pannella,
MacClintock, and Thompson would
have been better plotted at about 8
rather than 18 million years ago. Also,
by reference to the Harland scale, the
Crassatella mississippiensis, which we
suggest is Oligocene rather than late
Eocene, would probably be nearer to
31 than 40 million years ago. The speci-
men called Cardita planicosta (La-
marck), probably late Paleocene rather
than middle Eocene, would be dated at
about 55 million years ago.

Biological and statistical weaknesses
are indicated by the tendency of Pan-
nella et al. to use single specimens to
represent synodical-month patterns [6
out of 11 time intervals in their Table
1 (2)]. If poor preservation and ambig-
uity of growth patterns make the counts
of growth increments highly subjective,
as they state, it would be essential
to derive magnitude of the synodical
month from a statistical sample of a
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fossil population rather than from an
individual specimen.

Replotting the increments per month
at the corrected absolute ages changes
the curve for the Tertiary somewhat.
Instead of a more or less steady de-
crease from the Maestrichtian (Fox
Hills Sandstone, which 1is probably
better plotted at about 70 rather than
72 million years ago) to the present,
there is no significant change in the
length of the synodical month from the
Maestrichtian to the late Paleocene,
but then there is a rapid decrease from
the late Paleocene to the present.

JosepH E. HaZEL
U.S. Geological Survey,
Washington, D.C. 20242
TrOoMAS R. WALLER
Smithsonian Institution,
Washington, D.C. 20560

References

1. G. Pannella, C. MacClintock, M. Thompson,
Science 162, 792 (1968).

. T. A. Conrad, Proc. Acad. Natur. Sci. Phila.

3, 280 (1847).

. J. A. Gardner and E. O. Bowles, U.S. Geol.

Surv. Prof. Paper 189-F (1939).

. F. S. McNeil, U.S. Geol. Surv.

Prelim. Map No. 45 (1946).

W. A. Berggren, Micropaleontology 11, 279

(1965).

J. L. Kulp, Science 133, 1105 (1961).

. W. B. Harland, A. G. Smith, B, Wilcock,
Eds., “The phanerozoic time-scale,” Quart. J.
Geol. Soc. London No. 120 S (1964), whole
volume. ’

8. A. A. Olsson, in A. A. Olsson and R. E. Petit,
Bull. Amer. Paleontol. 47, 217 (1964).

11 December 1968

0il Gas

Hazel and Waller checked the infor-
mation which we should have verified
with some of our museum specimens.
The fact that they did not need to look
at the specimens to discover the taxo-
nomic errors shows how patent these
are. Concerned as we were with the
chronological information recorded in
the shells we neglected taxonomic ques-
tions.

We selected the data from the safest
counts, and, if these happened to be
from one specimen only, we accepted
them as preliminary figures and weight-
ed them accordingly for mathematical
analysis. The use of a single specimen
was unfortunate, but, when chronologi-
cal data are sought, the suggested
analysis of a population of probably
contemporaneous specimens is not more
sound from a statistic viewpoint. One
would risk repeated counts of the same
time interval and might think that he is
gathering a random sample. In theory
the best paleontological clocks would
be continuous suites of not entirely

contemporaneous but slightly overlap-
ping individuals that reach the age of
Methuselah.

We ran the program again using the
same polynomial formula (/) and an-
other program to obtain the chi-square
statistic in order to determine the sta-
tistical significance of the age correc-
tions suggested by Hazel and Waller.
The best-fitting curves were, again, the
polynomial of order 4; the chi-square
showed statistically no better fit with
the corrected data than with the un-
corrected data. Since the magnitude of
the suggested changes is small in rela-
tion to the uncertainties associated with
each point, the fit of the data is not
significantly affected. When we lump
together counts from specimens coming
from lower and upper parts of an en-
tire period, as we have for the Pennsyl-
vanian figure, the corrections are not
critical, and it is premature to conclude
that the events which brought about
the change in slope occurred later than
the speculated time in our paper. How-
ever, as more data become available
(we are concentrating on the Mesozoic-
Cenozoic interval) the suggested cor-
rections will probably become statis-
tically important.

GIORGIO PANNELLA
CoPELAND MACCLINTOCK
Department of Geology and
Geophysics, Yale University,
New Haven, Connecticut 06520

Reference

1. G. Pannella, C. MacClintock, M. Thompson,
Science 162, 792 (1968).
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Bird Feathers and Radiation

Working independently, I (I) re-
ported the results of experiments par-
alleling the feather-reflectance mea-
surements made by Lustick (2) on
white and dyed zebra finches. We were
both led to similar conclusions by our
results—an increase in surface feather
temperature due to absorbed radiation
leads to a decreased thermal gradient
from the skin to the feather surface.

Frank H. HEPPNER
Department of Zoology, University
of Washington, Seattle 98105
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