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egitJning at the mouth of the Missouri, you will take [careful] observations of
latitude longitude, lit all remarlceable points on the river, & especially at the
mouths of rivers, at rapids. at islands, & other places & objects distinguished by

such natural marks & chal7lcters of a dUTBblekind, as that they may with certainty be
recognised hereafter. The courses of the river between these points of observation may
be supplied by the compass the log-line & by time, co~ed by the observations
themselves. The variations of the compass too, in different places, should be noted.

The interesting points of the portage between the heads of the Missouri, & of the water
offering the best communication with the Pacific ocean, should also be fixed by
observation, & the course of that water to the ocean, in the same manner as that of the
Missouri.

Your observations are to be taken with !Teat pains & accul7ICY,to lie entered distinctly &
intelligibly for others as well as yourself to comprehend aNthe elements necessary, with
the aid of the usual tables, to to fix the latitude and longitude of the places at which they
were taken ...

- TIIomas J&IJerson, /ll$t1Jc600$ 10 Meriwether Lewis, 20 June 1803



n July 22, 1804, while at White Catfish Camp on the Missouri River, ten miles above the mouth
of the Platte, Lewis took time to enter into his journal brief descriptions of the instruments he
and Clark used in making celestial observations.

A common Octant of 14 Inches radius, graduated to 20',

which by means of the nonius was devisible to 1', halfofthis
sum, or 30" was perceptible by means of a micrometer. this
instrument was prepared for both the fore and back
observation; her error in the fore observation is 2°+, & in the
back observation 2° 11'40.3"+ at the time of our departure
from the River Dubois untill the present moment, the sun's
altitude at noon has been too great to be reached with my
sextant.for this purpose I have therefore employed the
Octant by the back observation. the degrees' & "[minutes
and seconds], recorded for the sun's altitude by the back
observation express only the angle given by the graduated
limb of the instrument at the time of observation, and are the
complyment of the double Altitude of the sun's observed limb;
if therefore the angle recorded be taken from 180° the
remainder will be the double altitude of the observed object,
or that which would be given by the fore observation with a

reflecting surface.
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n July 22,1804, while at \l\lhite Catfish Camp on the Missouri River, ten miles above the mouth
of the Platte, Lewis took time to enter into his joumal brief descriptions of the instruments he
and Clark used in making celestial observations.

ist= a brass Sextant of to Inches radius, graduated to 15'
which by the assistance of the nonius was devisible to 15";
and half of th is sum by means of the micrometer could
readily be distinguished, therefore-o.g" of an angle was
perceptible with this instrument; she was alsofurnished with
three eye-pieces, consisting of a hollow tube and two
telescopes one of which last reversed the images of observ ed
objects. finding on experiment that the reversing telescope
when employed as the eye-piece gave me a more full and
perfect image than either of the others, I have most generally
imployed it in all the observations made with this
instrument; when thus prepared Ifoundfrom a series of
observations that the quantity of her index error was 8' 45"-
; this sum is therefore considered as the standing error of the
instrument unless otherwise expressly mentioned. the
altitudes of all objects, observed as well with this instrument
as with the Octant were by mens of a reflecting surface; and
those stated to have been taken with the sextant are the
degrees, minutes, &c shewn by the graduated limb of the
instrument at the time of observation and are of course the
double altitudes of the objects observed.-------------------~



M suremen Errors

he errors that Lewis and Clark made in latitude and longitude calculations were less the result
of their instruments, their mathematics, or field conditions than by small errors of three types

___ that affect all astronomical observations:

(1) miscalculating refraction or the bending of light in the atmosphere, which causes altitudes to appear
slightly greater than they actually are;

(2) estimating semidiameter of either the sun or moon, the discs of which are too large to be used entire
when making a sighting, making it necessary to sight, for example, the "sun's upper limb" or top half or
the "moon's lower limb" or bottom half and then correct by calculation to obtain a reading at the center
of the disc; and

(3) correcting for "parallax," the fact that while navigational tables are based on distances and angles
calculated from the earth's center, observations are made from the earth's surface.

--John Logan Allen
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