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Transit of Venus' Pier at Kailua, Hawai

By JAMES B. MANN

N THE YARD of the Hulihee palace

at Katlua, Kona, Hawaii, is a con-

crete monument with a brass plate

inseribed, “Transit of Venus—H.T.S.
1929.>’ This marks the location of one
of the three ob-;ervauon stations u:ged
by the Tupman ‘“‘Transit of Venus’’
expedilion of 1874. This expedition
was sent io Hawaii by the British gov-
ernment to observe the transit of
Venus across ihe face ef the sun, so
that the longitude of places in the Ha-
waiian Islands could be known more
accurately. One station was located at
Waimea, Kauai; one at Honolulu and
this one in the palace grounds at Kai-
liia to insure permanency because the
grounds were {abu.

The longitude of Honolulu and other
places in the Hawaiian Islands bhad
not been known with very great ac-
curacy. Cook, Vancouver, Wilkes and
other navigators previously had deter-
rined the longitude of various points
in the islands, and the longitude of Ho-
nolulu had been determined roughly
ihirough the transporting of chronome-
iers between San Francisco and Ho-
noluwlu. The observations made by
Tupmean’s expedition, however, were
the most accurate, and the longilude
of Honolulu then determined was used
up 1o the time the Pacilic cable was
iaid in 1903. Then longilude was de-
termined exactly by time signals re-
ceived over telegraphic and cable

Jines from Washington, D. C.

Capt. Tupman divided his expedi-
tion into three parties, one on Kanai,
one on Hawaii, and he himself estab-
lished the "Transxt of Venus’’ pxer in
Honolulu. The Honolulu pier was” lo-
cated on Punchbowl St. near the wa-
terfront, in what became the Lewers
& Cooke lumber yard.

The orbit of Venus lies between that

of the earth and the sun. Venus pass-

es through the plane of the earth’s
orbit three times each year, first
“upward,” through the ascending
node, and then ‘‘downward,’” through
the descending node. One year there
will be two ascénding nodes, separat-
ed by one descending node; the next
year there will be two descending
nodes, separated by one ascending
node. On very rare occasions the
earth, Venus and the sun are exactly
in line, and looking through a dark
glass one could see Venus as a liny
black spot on the sun’s bright face.
Astronomers speak of this as being an
inferior conjunction of Venus at the
time of ils ascending or descending
node, or a iransit of Venus.

There is an interesiing relationship
between ihe periods of revolution of
Venus and the earth (that is, the
length of time it takes each to make
one circuit of its orbit around the sun)
and the interval between ‘‘nodes.” 1If,
on a given date a conjunction occurs
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at the aseending node, and there is a
transit of Venus across the sun, anoth-
er may occur at the same node almost
exactly eight years later, and still an-
other at the same node almost exact-
ly 243 years after that. Also, a transit
at the descending node-can be expect-
ed 1281, years afier the first men-
iioned transit, and still another at the
same node just eight years after that.

For example, a transil occurred at
the ascending node Dec. 7, 1631, and
another Dec. 4, 1639. The next pair
at that node occurred Dec. 9, 1874, and
Dec. 6, 1882, almost exactly 243 years
after the correspondmg transits of the
previolis pair. A transit occurred at the
descending node June 5, 1761, 129%%
years after the 163] transit, and an-
olther at that node June 3, 1769. The
next pair will occur at that same node
June 8, 2004, and June 6, 2012, after
an inlerval of 243 years.

A pair of transits is sure to occur
when the first crossing takes place
near one edge of the sun; the second
crossing will take place near the op-
posite edge. If the line of a iransit
should pass across the center of the
sun’s disk (which would require al-
most exactly eight hours) no second
transit would occur eight years later.
Transits of Venus would not occur
again in pairs for more than a thou-
sand years.

Before it was po;SJble to transmit

~

time signals by means of cable or ra-
dio, transits of Venus were very care-
fully observed and used as checks on
other calculations in figuring distane-
es between points on the earth's sur-
face and the distance from the earth
to the sun. Betier methods have been
devised for computing such distances,
but transit observations give a valu-
able check on the motion of Venus in
her orbit, and probably will be contin-
ued. This is done by simultaneous cb-
servations of the transit from various
points on the earth’s surface. Such
transit observations are also used for
calculating the longitude from Green~
wich to the point of observation.

The ‘‘“Transit of Venus" piers at Kal-
Jua, Honolulu and Waimea later were
tied into the tiriangulation system of
the islands, so that a further check on
the geographic positions of triangulas
tion stations was made possible.

Soon affer the “Transit of Venns'™
pier at Kailua was established and
tied into the iriangulation systems, =
small house was built over it, and it
was not until 1928 that the station was
recovered by a private surveyor whe
was then engaged in precise survey-
ing in Kailua village.

Thesdata by which it was recovered
was reperted te Robert D. King, terri-
torial surveyor, who ordered the con-
crete work which now marks the sta-
tion.



