626

social dominance, and penalizing the less fortunate sub-
ordinates in the population that are prevented from
breeding or feeding, or get squeezed out of the habitat.
Yet it is self-evident that the conventional codes under
which social competition is conducted are in practice not
jeopardized from this cause: selection pressure, however
great, does not succeed in promoting a general recourse to
deadly combat or treachery between rivals, nor does it,
in the course of generations, extinguish the patient com-
pliance of subordinates with their lot.

The reason appears to be that social status depends on
& summation of diverse traits, including virtually all the
hereditary and environmental factors that predicate
health, vigour and survivorship in the individual. While
this is favourable to the maintenance of a high-grade
breeding stock, and can result in the enhancement through
selection of the weapons and conventional adornments
by which social dominance is secured, dominance itself is
again characterized by a low heritability, as experiments
have shown. In many birds and mammals, moreover,
individual status, quite apart from its genetic basis,
advances progressively with the individual’s age. Not only
are the factors that determine social and breeding success
numerous and involved, therefore, but the ingredients can
vary from one successful individual to the next. A sub-
stantial part of the gene pool of the population is likely to
be involved and selection for social dominance or fertility
at the individual level correspondingly dissipated and in-
effective, except in eliminating the sub-standard fringe.

Such methods as these which protect group adaptations,
including both population parameters and social struc-
tures, from short-term changes, seem capable of preventing
the rise of any hereditary tendency towards anti-social
self-interest among the members of a social group. Com-
pliance with the social code can be made obligatory and
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automatic, and it probably is so in almost all animals
that possess social homeostatic systems at all. In at least
some of the mammals, on the contrary, the individual has
been released from this rigid compulsion, probably
because a certain amount of intelligent individual enter-
prise has proved advantageous to the group. In man,
as we know, compliance with the social code is by no
means automatie, and is reinforced by conscience and the
law, both of them relatively flexible adaptations.

There appears therefore to be no great difficulty in
resolving the initial problem as to how intergroup selec-
tion can override the concurrent process of selection for
individual advantage. Relatively simple genetic mechan-
isms can be evolved whereby the door is shut to one form
of selection and open to the other, securing without conflict
the maximum advantage from each; and since neighbour-
ing populations differ, not only in genetic systems but in
population parameters (for example, mean fecundity!?)
and in social practices (for example, local differences in
migratory behaviour in birds, or in tribal conventions
among primitive men), there is no lack of variation on
which intergroup selection can work.
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GEOMAGNETIC PARAMETERS AND PSYCHIATRIC HOSPITAL ADMISSIONS
By Pror. HOWARD FRIEDMAN and Pror. ROBERT O. BECKER
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AND
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LTHOUGH the relationship of natural environmental
physical forces to human behaviour has always been
a matter of general interest and speculation, there has
been a paucity of systematic investigations in this con-
nexion among modern scientific workers. Buettner?, in a
critique of the literature bearing on correlations between
bioclimatological parsmeters and human health and
behaviour, pointed to the general confusion in the field
as well as to the very limited unequivocal findings con-
sisting of the establishment of two ‘potentially harmful’
weather types. The literature in the field of geomagnetic
parameters and human behaviour is more restricted in
quantity and in significance of findings.

Possibly the most ambitious pertinent investigation is
that of Dill and Dull2. In an analysis of approximately
40,000 cases over a period of 60 months they demonstrated
graphically a clearly observable relationship between the
67 magnetic storms occurring during this time, and the
incidence of nervous and mental diseases and suicides.
Their results, however, were not subjected to statistical
treatment. Berg?, reviewing the literature pertaining to
the relationships between environmental geophysical
parameters and the human population, concluded that
firm evidence for or against such relationships is still
lacking.

The relative indifference of the behavioural seientists to
this problem may possibly be due to the lack of that type

of theoretical framework which could permit the inter-
relationship of the two parameters to be derived as a
logical consequence. There has been, however, a growing
appreciation of, and body of empirical findings related to,
one circumscribed aspect of the overall area, the biological
effects of magnetic fields*-¢, particularly with reference to
infra-human organisms. A parallel related concern has
been the investigations into the electrical organizations
of the living organism. Thus, in a review of recent work
in the relationship between direct current electricity and
living organisms?, it was suggested that the direct-ourrent
electrical system of the organism could be conceived as a
control system which could be influenced by external force
fields. These considerations led to & pilot investigation®
which examined the relationship between gross manifesta-
tions of extreme human psychological disturbance and
natural magnetic field intensity. The psychiatriec admis-
sions to two Syracuse, New York, hospitals were corre-
lated with K-index® sums as measured at the Fredericks-
burg Magnetic Observatory, Virginia, for approximately a
four-year period. The statistically significant correlation
ratios obtained for non-linear relationships, 7, of 0-26
and 0-27 suggested that at least some relationship exists
between the incidence of psychiatric disturbance and some
geophysical parameter associated with the magnetic field.

The investigation reported here is an extension of the
pilot work utilizing a larger sample of psychiatric hospital
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admissions and, as advised by Bartels!®, a linear measure
of the magnetic field intensity, ak, the equivalent 3-h
range, rather than the quasi-logarithmic scale of K-
indices. In addition, ap, the planetary counterpart to
ak, was used.

Daily admissions to seven central New York State
psychiatric hospitals and to the Psychiatric Service of a
Veterans Administration General Medical and Surgical
Hospital during July 1, 1957-October 31, 1961, were
obtained. Transfers from other psychiatric institutions
were excluded. Total admissions included in the data
are 28,642,

For the same period of time K-indices, as determined
at the Fredericksburg Magnetic Observatory, were
obtained from the Coast and Geodetic Survey, U.S.
Department of Commerce. The K-index, as described by
Bartels!?, reflects the amplitude, a, of the most disturbed
component of the magnetic field, measured every 3 h.
The values of @ are customarily condensed, for convenience
of reporting, into a quasi-logarithmic scale for K, ranging
from 0 to 9. In this work each 3-h K-index was recon-
verted into the equivalent 3-h range, ak, by means of a
table of Bartels®, thus providing a linear measure. The
eight daily values of ak were then summed to arrive at &
daily ak sum.

The planetary 3-h K-indices, Kp, as furnished by the
U.8. Department of Commerce, Bureau of Standards,
Central Radio Propagation Laboratory, Boulder, Colorado,
were also reconverted into 3-h equivalent planetary
amplitudes, ap, and then summed to obtain a daily ap
sum.

It was decided to examine 7-, 14-, 21-, 28- and 35-day
time-periods to correlate with the corresponding periods of
the geomagnetic paramsters for the following reasons.
First, the time between onset of psychiatric disturbance
necessitating hospitalization and actual admission varies
with a host of uncontrollable factors, not the least of which,
are differing hospital admission procedures. It is also
impossible to specify a prior: the most meaningful duration
and extent of geomagnetic event. Secondly, inspection
of the hospital admission data readily revealed one artefact
among the many possible contributors to the number of
uncontrolled variables in the crude measure of this para-
meter. Every Sunday was marked by a striking drop in
admissions, undoubtedly reflecting differing admission
policies and procedures. The selection of the afore-
mentioned time-periods thus provided a constant number
of Sundays when all the possible 7-, 14-, 21-, 28- and
35-day intervals were examined.

To obtain the 7-, 14-, 21-, 28- and 35-day values,
the number of admissions for every possible consec-
utive 7-, 14-, 21-, 28- and 35-day period was summed
and correlated with the geomagnetic parameter sums for
the corresponding periods. Thus 7-day periods yielded
7 correlations obtained from using days 1 through 7,
8 through 14, 15 through 21, ete., for the first correlation;
then days 28, 9-15, 16-22, etc., for the second correlation;
and continuing on in similar fashion to the seventh
correlation which used days 7-13, 14-20, 21-27, etc.
This provided 3 correlations with 226 pairs of comparisons
(), and 4 with 225 pairs. The other timo-periods were
treated similarly, thus giving 3 correlations with N’s
of 113 and 11 correlations with N’s of 112 for the 14-day
periods; 10 correlations with N’s of 75 and 11 with N’s
of 74 for the 21-day periods, 17 correlations with N’s
of 56 and 11 with N’s of 55 for 28-day periods, and 10
correlations with N’s of 45 and 25 with N’s of 44 for the
35-day periods.

In order to compare admissions to the greater intensities
of geomagnetic disturbance, a listing of the principal
magnetic storms from July 1, 1957, until October 31,
1961, identified by the Fredericksburg Magnetic Observa-
tory, Virginia, was obtained from reports contained in the
Journal of Geophysical Research and International Geo-
physical Year Bulletins. The number of days of storm
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in the 7-, 14-, 21-, 28- and 35-day periods were then
correlated with the hospital admissions for the correspond-
ing time-periods.

The product moment correlation coefficients, r, derived
from the comparison of total geomagnetic activity para-
meters, as reflected in ak and ap, with hospital admissions
are negligible in magnitude regardless of time-period used.
Table 1 presents the correlation coefficients obtained from
the comparison of the 7-, 14-, 21-, 28- and 35-day periods
of hospital admissions with the number of days of magnetic
storm for the corresponding periods of time. The corre-
lations between the number of days of magnetic storm
and admissions for 7-day periods can be considered as
negligible. The 14 correlation coefficients obtained by
using the 14-day periods range from +0-077 to 4 0-221,
the latter figure being statistically significant (P < 0-05).
The correlations of the 21-day periods range from +0-116
to +0-305 with 5 statistically significant (P < 0-05)
coefficients. The 28-day correlations range from 4 0-167
to +0-332, and 13 are statistically significant (P < 0-05).
The 35-day correlation coefficients range from a low of
+0:222 to an unexpected high of + 0-345, and 11 are statis-
tically significant (P < 0-05).

Table 1. CORRELATIONS BETWEEN DAYS OF MAGNETIC STORM AND Psy-
CHIATRIO HOSPITAL ADMISSIONS
Admission
periods No. of r's Range Median r
7-day N = 226) + 4(N = 225) ~0-010-+0-122 +0-013
14-day 3(N = 113) + 1(N = 112) +0077-+0-221 40117
21-day 1IN = 75) + 11N = 74) +0-118-+0-305 +0-182
28-day 17(N = 58) + 11(N = 55) +0-167-40-332 +0-261
35-day 10(N = 45) + 25(N = 44) +0-222~-+0-345 +0-279

The use of unscreened heterogeneous hospital admissions
as a measure of alteration in human behaviour is admit-
tedly crude. The host of uncontrolled variables makes this
at best a gross approximation to psychological disturbance
in the human population at large. If one becomes
intrigued with =tiological considerstions there are then
the further problems of the unknown time-period between
occurrence of geomagnetic event and its significant effect
on the organism, and the specification of the duration
and extent of meaningful geomagnetic events. Since the
purpose of this work was simply to investigate whether
any relationship could be found to exist between geo-
magnetic parameters and human behaviour, it was hoped
that some of the effects of the uncontrolled variables in
the behavioural parameter could be crudely minimized
by randomization within a large sample, and that the
problem of unknown time for effect of geomagnetic event
could be attenuated in part by the use of 7-, 14-, 21-, 28-,
and. 35-day time-periods. The results indicate that statis-
tically significant low to marked linear relationships exist
between geomagnetic parameters and a gross measure of
human disturbance. These relationsh'ps are evident
when the measure of the geomagnetic paramater is
restricted to those periods of higher disturbance which
can be categorized as magnetic storms. The total range of
of geomagnetic activity, as reflected in planetary (ap)
and more local (ak) natural magnetic field intensity para-
meters, does not reveal any significant relationship with
psychiatric hospital adm’ssions.

The use of the five tims-periods provides no definitive
information about the optimal time between geomagnetic
event and onset of psychological disturbance or tims to
achieve hospital admission. However, inasmuch as the
magnitude of the maximum correlation tends to increase
with the size of the time-period used, it suggests. in part,
that the optimal time may bo closer to thirty-five days
than seven days. In part, it probably also reflects the
attenuation of transient artefacts inherent in the hospital
admission data.

Although correlational investigations shed but little
light on causal relationships. they nevertheless do provide
a fertile field which can yield more significant testable
hypotheses. In view of the diversity of the two variables
under investigation and the grossness of the measures,
the present investigation offers correlations of a surprising
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magnitude. In general, the tentative conclusion of the
pilot study can be reaffirmed: a significant relationship
has been shown between psychiatric disturbance as
reflected in hospital admissions and natural magnetic field
intensity. In any interpretation of this relationship it
should be cautioned that it is beyond the scope of this
investigation to determine whether the more meaningful
geophysical parameter is magnetic field intensity per se,
or some other geophysical parameter intimately associated
with it. Speculatively, the results are in keeping with the
conception of the behaviour of an organism being signific-
antly influenced, through the direct-current control
system, by external force fields. Attention is thus
invited to a hitherto neglected dimension in the com-
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plexity of psychopathology specifically, and perhaps
generally in all human behaviour.
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SATELLITE GRAVITY MEASUREMENTS AND CONVECTION IN THE MANTLE

By Pror. S. K.

RUNCORN

Physics Department, University of Newcastle upon Tyne, and Jet Propulsion Laboratory, California Institute of Technology

HE discovery of non-axial and odd axial harmonic

terms in the Earth’s gravitational field from surface
gravity observations! and, more recently, from the orbits
of satellites? has been widely interpreted as showing that
the Earth’s mantle possesses a finite strength and that in
consequence the occurrence of convection currents in the
mantle is excluded. The argument is that if the mantle
acts as a fluid over periods of millions of years and con-
vection currents are occurring in it, the continents should
lie over the descending currents. Munk and MacDonald?
compared the coefficients of the spherical harmonies which

represent the distribution of the oceans and continents
with those of the gravity observations and found that no
correlation exists, so that a strong argument against
convection seemed to have been found. (Jeffreys® had
shown, on any reasonable isostatic hypothesis, that the
gravitational attraction of the continental masses would
be annulled by the deficiencies of mass supporting them
below to about a milligal.)

Because of their wave-lengths, the sources of the low
harmonic gravity anomalies are reasonably located in the
deeper parts of the mantlet. These gravity anomalies
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Fig. 1. Dotted lines are the ocean rises®; thin lines are contours of geoid surface!® (in metres) (numbers given in centres of contour show
positions and values of gravity highs and lows)
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