Fig. 2. Unidentified present in

species
both starting material and shock product.
The cell dimension of these cubes is simi-
lar to that of the “carbon II” phase re-
ported by Aust and Drickamer (4).

during asteroidal collision (/) on the
other hand, no doubt were of longer
duration and might well be expected
to result in the formation of subhedral
diamond grains. These grains would
probably be polycrystalline aggregates,

b

Fig. 3. (a) Sulfur (S), graphite mixture
from Canyon Diablo (75-kv electrons).
(b) The same area examined with 100-kv
electrons. The higher accelerating voltage
has sufficiently increased the temperature
to melt the sulfur grains.
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since the shock-induced conversion of
graphite to diamond apparently pro-
ceeds by a mechanism other than the
orderly diffusion and addition of car-
bon atoms to diamond nuclei (7, 2).

X-ray fluorescence analysis of the
interior of the Canyon Diablo nodule
indicated the presence of only iron
and sulfur. The only carbon phase
detected was normal graphite. The
cubic phase seen in the starting ma-
terial and shock product was not ob-
served in the Canyon Diablo nodule.

The sulfur in the Canyon Diablo
material apparently exists in two forms;
as free rhombic sulfur and as troilite
(FeS). Figure 3a shows anhedral single
crystals of sulfur in a graphite matrix
at an electron accelerating voltage of
75 kv. At 100 kv, the normal operat-
ing voltage in these studies, the tem-
perature reached was high enough to
melt the sulfur (m.p. 113°C), and
further aided in its identification (Fig.
3b). The troilite in the graphite nodule
was identified by both x-ray and elec-
tron diffraction. It was present in
amounts greater than about 5 percent
while the sulfur was present in lesser
amounts (about 2 percent).

The coexistence of troilite and ele-
mental sulfur has been observed prc-
viously in Type I carbonaceous chon-
drites (5) although in these meteorites
there is considerably more sulfur than

troilite. Frec sulfur has not previously
been reported in iron meteorites. It
may be that the sulfur was formed
by terrestrial weathering of the troi-
lite, the iron thus liberated forming
amorphous limonite (6). An alterna-
tive is that thesc minerals are pre-
terrestrial. If this was the case it is
cxpected that the S®/S* ratios in the
troilite and sulfur may differ.
THoMAs P. Sciacca

Goddard Space Flight Center,
Greenbelt, Maryland

MicHAEL E. LiprscHUTZ
Physikalisches Institut, Universitiit Bern,
Sidlerstrasse 5, Bern, Switzerland
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Solar Activity During the First Six Months of the
International Years of the Quiet Sun

The first 6 months of the Interna-
tional Years of the Quiet Sun (IQSY)
have passed. The solar activity at the
start of the IQSY program has been
described (1) and the present report
constitutes a supplement to the carlier
report.

In April 1964 the monthly mean rela-
tive sunspot number (Zurich) dropped
below 10 for the first time in the de-
clining phase of the present sunspot
cycle. It was 7.7 in April, 9.4 in May,
and 9.3 in June. Values below 5.0,
which were characteristic of preceding
solar minima, have not occurred (Table
1).

In the first half of 1964 the average
latitude of old cycle spots, as observed
at the McMath-Hulbert Observatory,
dropped to 8.7° in the northern hemi-
sphere and to 6.7° in the southern. All
new cycle spots observed prior to 1
July 1964 have been in the northern

hemispherc. Their mean latitude dur-
ing thc first six months of 1964 was
30.6°. In the same interval, the number
of spotless days per month increased
slightly, but it was not as high as 10
for any one month (Fig. 1). The num-
ber of sunspot groups per month di-
minished after March, but the lower
total activity was accompanied by more
frequent formation of members of the
new cycle (Fig. 2).

Eight spot groups of the new cycle
were observed at the McMath-Hulbert
Observatory during the first 6 months
of 1QSY. For all of these spot groups
the latitudes were =25°, and the mag-
netic polarities were appropriate for the
new cycle of activity. In general, the
new cycle regions have been well
developed and of relatively long dura-
tion. According to the four preceding
minima, new cycle activity, once es-
tablished, increases rapidly. If this is a
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general characteristic of the course of
solar activity, it suggests that the min-
imum between cycles 19 and 20 may be
close at hand, or may even be behind
us. If this is the case, the residual
activity at minimum will have been
unusually high.

Since the development and course of
new cycle activity may be of special
significance in recognizing the probable
time of minimum in the current cycle,
we have made two additional studies of
new cycle phenomena. In Fig. 3 we
show, for the present cycle and for the
four preceding minima, the number of
days in each month in which a new
cycle spot was visible on the solar
disk. According to this study there
were 42 days in the interval August

Minimum
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Fig. 1. Number of spotless days per month
for the years centered on the two pre-
ceding solar minima and for 1962 to June
1964. The time of “minimum” as indi-
cated by the smoothed monthly means of
Zurich relative sun spot numbers is shown
by a vertical line.
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Fig. 2. Number of old-cycle and new-
cycle sun spot groups and the months
with mean relative Zurich sun spot num-
ber = 5 for years centered on two pre-
ceding solar minima and for 1962 to
June 1964. The time of “minimum” as
indicated by the smoothed monthly means
of Zurich relative sun spot numbers is
shown by a vertical line.
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Table 1. Summary of solar data for January to June 1964.

Month
Characteristic
Jan. Feb. March Aprii May June
Mean relative sunspot No. (Zurich) 14.6 16.3 14.5 1.7 94 9.3
No. of spotless days (Zurich Sunspot No. = 0) 1 9 6 7 4 9
No. of old cycle spots (McMath-Hulbert
Observatory) 11 5 12 7 6 4
No. of new cycle spots (McMath-Hulbert
Observatory) 0 0 1 2 1 4
Mean measured 2800 Mcy/sec flux (Ottawa) 74.4 76.2 75.5 72.7 69.1 69.0
Mean 2800 Mcy/sec flux adjusted to 1 A.U. 72.0 74.4 74.7 732 70.7 71.2

1963 to June 1964 when new cycle
spots were observed on the solar disk.
In the four preceding cycles, the num-
ber of days with new cycle spots prior
to minimum were 3, 0, 27, and 7, re-
spectively.

The development of the new cycle
also can be seen in the increasing num-
ber of high-latitude calcium plages.
Spots occur in the midst of plages, but
there are many plages without visible
spots. The number of days in each
month, January 1962 to June 1964, with
at least one calcium plage at latitudes
=25° is shown in Fig. 4. Minor calcium
plages occur at high latitudes through-
out the entire solar cycle, but their ex-
istence in large numbers at latitudes as
great as 25° is characteristic of the as-
cending branch of the solar cycle. A
marked increase in the number of days

No. of Doys with New Cycle Spots

Minimum

1923 Dy

I94¢ DY
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0y 1963 964 DU

1965
Fig. 3. Number of days in each month with
new cycle spot visible on solar disk for
the years centered on the four preceding
solar minima and for 1962 to June 1964.
The time of “minimum” as indicated by
the smoothed monthly means of Zurich
relative sun spot numbers is shown by a
vertical line.

with plages at high northern latitudes
began in June 1963. All of the plages
in high southern latitudes have been
relatively small and of short duration.

Solar radiation at 2800 Mcy/sec, ad-
justed for changes in the separation of
earth and sun, provides a measure of
certain aspects of solar activity. Plots
of daily values of 2800 Mcy/sec flux
(Ottawa), both measured and corrected,
for the first 6 months of IQSY are given
in Fig 5.

During the first six months of IQSY
there were very few days with corrected
values of 2800 Mcy/sec flux below
69.0 just as there were very few days
without spots or well defined calcium
plages. The relation between daily
values of 2800 Mcy/sec flux, adjusted
to 1 astronomical unit (A.U.), and
calcium plages is shown in Fig. 6.
The daily measure of calcium plages
here used is the sum of the area of
each plage on the visible hemisphere
multiplied by its excess intensity in
units of the wundisturbed disk. This
quantity is subject to considerable error
and the scatter is large, but it appears
to vary in moderately close accord
with the 2800 Mcy/sec flux. The values
for days with zero sunspot number
(Zurich) are circled.
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Fig. 4. Number of days per month with
high latitude calcium plages on McMath-
Hulbert Observatory records for years
centered on preceding minimum and for
1962 to June 1964. Smaller plages are in-
cluded in the data for 1962 to 1964 than
have been for the earlier interval.
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Waldmeier (2) has pointed out that
in past minima the polar prominence
zonc has remained stationary at about
507 latitude prior to the sunspot mini-
mum. During the minimum its helio-
graphic latitude sinks to about 45°¢
before resuming a poleward drift. Ob-
servers who have access to detailed
promincnce data can watch this addi-
tional criterion for solar minimum.

2800 Mc/Sce
Fiux
901

855 oo Observed

8o

75k seeesues

70f " TVt
SN g e
LI A,
Jan. | Feb. | Mar. | April | May | June
1964
801
85+ . Adjusted to 1 AU,
e
»

April '

Jon. ' Feb. Mar, May " oune
1964
Fig. 5. Daily values of 2800 Mcy/scc

solar flux (Ottawa) January to June 1964,
New cycle spot visible on solar disk for
the surface of the carth in watt/m? per
cycle of band width per second (£ 10#),
The lower chart shows the flux adjusted
to the standard distance of 1 A.U.

Calcium Plage,
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Fig. 6. Rclation between daily values of
solar radiation at 2800 Mcy/sec adjusted
to 1 AU, (Ottawa) and calcium plages
(McMath-Hulbert Observatory). The flux
is measured in watts per square meter per
cycle of band width per second (< 107%),
The daily calcium plage measurement is
the sum of the product for each plage of
excess intensity and area in millionths of
hemisphere, The open circles identify the
days with no visible spots.

1052

In January we suggested (7) that
the present solar minimum was dec-
veloping in a manncr that resembled
circumstances in 1944 morce closely
than thosc in 1923, 1933, or 1954,
This continues to be truc. Unless there
is a sudden drop in the develop-
ment of new cycle activity, the 1964
minimum will occur without long inter-
vals of true solar calm. The exact date
of minimum, bascd on smoothed sun-
spot mecans, will be a matter of future
statistics. Persons planning IQSY pro-
grams designed to study the truly quiet
sun should try to take advantage of
the brief intervals of solar quict which
are recognized and reported—nbut all
too seldom forccast in advancc—by
solar astronomers.

Heren W. Dopson

E. RutH HEDEMAN

FREDERIC 1. STEWART
McMath-Hulbert Observatory,

University of Michigan, Pontiac 48055
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Conversion of p,p’ DDT to
p,p’ DDD in the Liver of the Rat

Abstract., Feeding experiments with
rats demonstrate that p,p” DDT [1,1,1-
trichloro-2,2-bis(p-chlorophenyl) ethane|
is converted to p,p” DDD |1,1-dichloro-~
2,2-bis(p-chlorophenyl)ethane] in  the
liver.

Relatively high concentrations of p,p’
DDD in fish liver oils have recently
been reported (/). Although some p,p’
DDT and p,p” DDE [1,1-dichloro-2,2-
bis(p-chlorophenyl)ethylene] were found
in thesc oils, the amounts were signifi-
cantly smaller than the amount of p,p
DDD and, judged by the usual pesticide
practices, there appeared to be no im-
mediate cxplanation for the high p,p’
DDD concentrations. In more recent
work, Kallman and Andrews (2) showed
by the use of C"-labeled p,p” DDT and
paper chromatography that yeast can
effect a reductive dechlorination of p,p’
DDT to p,p° DDD, The study with
yeast was repeated in this laboratory
with pure p,p” DDT and a gas chro-
matographic technique. The result sup-
ported the cvidence for formation of
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Fig. 1. Representative gas chromatograms
of the olefins derived from p,p’ DDT and
p,p’ DDD in the defatted tissuc extracts
of rats fed p,p’ DT and a control rat.
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