Table 1. Uterus-to-serum ratios of urea-C*
and sucrose-C'* 3 minutes after injection.
The differences between means for each sub-
stance (controls as against experimental
group) is significant at P = .01 for urea
and at P = .001 for sucrose. There were six
rats in each group. The ratios for sucrose
distribution are less than those for urea; this
is due to the larger volume of distribution
of urea.

Group Mean + S.E.
Urea-C*

Control 0.69 =+ 0.09
Estrogen 1.02 -+ 0.04
Sucrose-C*

Control 0.38 + 0.01
Estrogen 0.46 + 0.01

the tissue and precipitating protein; su-
pernatant from this procedure was as-
sayed for radioactivity and found to
yield the same results as that obtained
by the “diffusion” method outlined
above.) Counting of radioactivity was
performed in a liquid scintillation
counter.

In Fig. 1, the ratio counts per minute
per milligram of uterus to counts per
minute per microliter of serum is plot-
ted as a function of time after the in-
jection of urea-C" in animals that were
injected with estradiol or saline 1
hour before sacrifice. It is apparent that
there is no clear difference in the tis-
sue-to-serum ratio after about 5 min-
utes. It is also clear that there is a
steeper slope toward a ratio of unity
for the estrogen-treated animals than
for controls.

It was the purpose of the next set
of experiments to evaluate this estrogen
effect in quantitative terms. For this
purpose all animals were killed 3 min-
utes after the injection of a trace
amount of urea-C* or sucrose-C*, and
1 hour after estrogen or saline adminis-
tration. Results for these two tracers,
studied in separate groups of animals,
are given in Table 1. The results show
a significant difference between con-
trol and experimental groups for each
radioactive substance. The tissue-to-
serum ratios are higher in each case
where the rats had received estrogen.

On the basis of the foregoing results
it is contended that there is an increased
rate of equilibration of small mole-
cules between uterus and serum as
early as 1 hour after estradiol treat-
ment. Examination of plasma levels
of each tracer as a function of time
after injection revealed no apparent
difference in the die-away curves for
estrogen-treated and control animals.
The results do not prove that there is
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enhanced permeability of the uterus,
since we have been unable to deter-
mine the influence of changes in blood
flow. Even the “increased capillary
permeability” mentioned above may be
a reflection of an increased blood-flow
rate. In an earlier report it was demon-
strated that uterine blood flow is mark-
edly enhanced 4 hours after estradiol
administration (3); in a few experi-
ments we have found an increased
blood flow as early as 1 hour after
estradiol injection.

It thus appears that there is no basis
for a categorical dismissal of a pro-
posed estrogen effect on permeability
of the uterus at the present time. At
the same time the point should be
made that the rate of access of small
molecules into the uterus is enhanced
by this hormone (7).
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Potassium-Argon Age of
Devils Tower, Wyoming

Abstract. Devils Tower consists of co-
lumnar phonolite porphyry which contains
large phenocrysts of orthoclase. Potassium-
argon determinations on the orthoclase
indicate an age of 40.5 million years =+ 4
percent. This is consistent with the geo-
logically accepted Tertiary age.

Devils Tower, located in the north-
eastern corner of Wryoming, stands
about 1800 m above its immediate sur-
roundings and has a diameter of about
2400 m at its base (I). Vertical colum-
nar jointing causes its steep sides to
be fluted (Fig. 1). The tower itself and
the talus surrounding its base have been
classified as phonolite porphyry (2).
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Fig. 1. Devils Tower, Wyoming, from the
south. [P. F. Kerr]

Soda-rich orthoclase phenocrysts range
from 6 to 12 mm across and offer suit-
able material for potassium-argon age
determinations.

Devils Tower lies in a reg1on of
Triassic and Jurassic sedimentary
strata. In Fig. 1 the flat valley in the
foreground is the Gypsum Spring for-
mation (Triassic), and the cliffs in the
middle distance are members of the
Sundance formation (Jurassic). The
tower itself is considered to be Terti-
ary on geological evidence (3).

A sample of phonolite porphyry was
crushed and sized, and the orthoclase
phenocrysts were separated from the
rest of the rock by means of an isody-
namic magnetic separator. The potas-
sium content of the orthoclase was
found, by flame photometric deter-
minations, to be 4.88 percent. Two mass
spectrometric determinations of the
argon-40 by the isotope dilution method
gave 8.04 X 10° and 7.86 X 10 cm®/g
(STP). Ages calculated from these
values with constants A = 0.585 X
10 yr* and A = 4.830 X 107 yr
(4), are 41.0 million years and 40.0
million years, respectively. The average
of these two values places the probable
age of the Devils Tower phonolite
porphyry at about 40.5 = 1.6 million
years (5).
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