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depression also becomes greater as the water which should belong
to one is in part taken up by the other. If these intervals were
not- oscillating as they are; but continuous in pairs, the result
would be the same as in inland lakes. i

The highest spring tides should take place during the equinoxes
when the oceans are affected alike for both upper and lower tran-
gits by the maximum force for several daysin succession, but
from four years careful observations I have found the mean rise
and fall greatest during the five months, August to December
inclusive; also the highest and lowest tides and maximum and
minimum rise and fall from November to February inclusive.

The tides are known to rise higher as the moon approaches the
earth. As the moon approaches, the common centre comes nearer
the earth’s centre and the centrifugal force increases as the moon’s
motion increases from its closer proximity, hence the tides increase:
The tides on opposite sides, or corresponding to different transits
of the moon, are practically alike when the moon is on the equa-
tor, now since the impulse on opposite sides is about as 500 to 900
the question will arise why the effect is not in proportion to the
cause. As the pendulum will return nearly to the point from
which it has fallen so these oscillations would also nearly repeat
themselves, but since other waves approach to form the succeed-
ing tide it is only necessary that the impulse should be repeated
at the regular intervals necessary for equilibrium. There are
those who deny the existence of the force at the side remote from
the moon, but the inequality of the semidiurnal tides is sufficiént
to prove the existence of that force.

It has been stated that the force is nil at the moon’s quadra-
tures, then why any tides at these phases? The nil force exists
but an instant and as before remarked, these oscillations will
nearly repeat themselves even when they are changing with an
increasing ratio as they change when approaching yuadratures at
the equinoxes, in fact Newton said, that when these oscillations
were fairly established, the luminaries might be removed, and the
tides would continue for an indefinite time. We also find that
the effect does not immediately follow the cause, for the inverse
order of tides does not take place for several days after change of -
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declination neither do the highest tides occur at full and change
of the moon, nor the least tides in the quadratures.

A gingular fact in nature, which iz attributable to the tides, is
the existence of the Sargossa seas in mid ocean. The tide in mid
ocean is very small as has been ascertained at islands along the
course of the tide. At the shores however, the tide i3 retarded
and its range increased, so that the surface of the ocean is practi-
cally lower than its limits, forming a sort of settling basin whence
the singular seas. A current chart by Bowditch shows a current
from all directions towards the Sargossa sea in the Atlantic.

There is another question which arises and that is, why, if there
is a primary tide in each of the southern oceans, there is not also
the same in the northern oceans ?

In the first place, the southern oceans are the largest and deep-
est and the effect produced upon them wounld preponderate over
that produced on the smaller oceans. In the second place, the
origin was not a matter of chance or choice but necessity, for as
soon as the condensation of ayuegus matter was sufficient to fill
or to partly fill an oceanic basin, the tides began to move and as
the oceans continued to increase, the motion was imparted to the
increasing waters, the regularity of the impulse had the effect of
producing the regular succession of tides of the oceans as the
earth in its diurnal revolutions presented them successively to
the tide producing force.

To sum up this investigation we have:

First. A primary tide in each of the southern oceans, and one
in the Arctic ocean. These rise twice a day, and their appear-
ance corresponds in time exactly with the moon’s apparent motion.
The semi-diurnal tides differ 'in magnitude with the moon's de-
clination from the "equator, showing that . there is a tide force
under the moon and also one on the remote side of the earth giv-
ing a tide following the inferior as well as the superior transit of
the moon. The tides are greatest at the full and change and
least at quadratures, and the range varies perceptibly with the
distance of the moon.

Second. The moon revolves about the earth in an eliptical
orbit, and by mutual attraction both revolve about a common
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center. This common center is the point attracted by the sun
and describes the orbit common to both bodies. The earth’s
center deseribes an undulating line, being part of the time within
and part of the time without the common orbit. The common
center is a variable point, on account of the variable attraction of
the sun on the two bodies, and varies or fluctuates between the
earth’s center and the common center of gravity of the two
bodies. The earth revolves about the common center with the
same angular velocity that the moon revolves in her orbit.

The resulting eccentric motion of the earth begets a centrifugal
force which coincides with the centrifugal force of the diurnal
revolution only under and opposite to the moon in the plane
passing through the moon. At other plates it tends only to de-
flect the line of gravity. When the common center coincides
with the earth’s center the force ceases, and is maximum when
these points are at their greatest distance. When the moon ap-
proaches the earth her velocity increases, also the angular velocity
about the common center, hence also the centrifugal force. This
force tends also to move matter towards the equator in the plane
of its activity.

From the foregoing argument the following is deduced as the
cause of the tides:

In the first place it is evident that every phase and feature
points direct to the moon as the cause of the phenorena, but in
the next place the laws of nature show very clearly that the
moon is only the implement by which the superior controlling
force operates, the moon’s efforts as the satellite of the earth being
due to the sun’s influence. The sun is therefore the prime cause
operating in accordance with the grand principle discovered by
the great Newton and announced to the world 193 years ago, the
principle of UNIVERSAL GRAVITATION.



