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Diary NO. 832.
No. 114-S.S., dated Simla, the 11th May 1898.

From—MAJOR-GENERAL C. STRAHAN, R.E., Surveyor General of India,

To—The Secretary to the Government of India, Department of Revenue and
Agriculture.

1 have the honour to forward a copy of letter No. 1124, dated 29th April
1898, from the Superintendent, Trigonometrical Surveys, to my address on the
subject of certain observations that are required by the Great Trigonometrical
Survey for geodetical purposes and which can only be takenata fixed astro-
nomical obscrvatory such as that at Madras,

5. In his letter Major Burrard refers to the variation of latitude due to the
change in the position of the axis of rotation of the carth and a change which
has of late years been clearly proved by long series of ohservations in Europe
and America, though the exact amount of the variation and the period of
revolution have not yet been determined with final accuracy, this can only be
done satisfactorily by increasing the number of observations at different places
on the face of the globe.

The correct determination of this variation is of great importance from a
geodetical point of view and willin all probability throw light on some of the
hitherto inexplicable differences in the different Jeterminations of latitude in
India, which seem to be too large to be due to incorrect observations, but which
at present are otherwise unaccountable. Major l}urrard gives one stance of
this in paragraph 2 of his letter and in his postscript points out that the immense
number of latitude and zimuth observations which have been taken by the Great
Trigonometrical Survey cannot be considered finally correct, until the amount
of this periodic revolution of the pole has been correctly ascertained and the
variations caused by it applied to the observed values.

3. As we possess no fixed observatory and no post of astronomer attached
to the Department, Major Burrard suggests that the Government Astronomer
at Madras be directed to undertake the necessary observations. This may well
be considered part of his duties as in 1869, at the suggestion of Sir -George
Airy, the Astronomer Royal, Colonel Walker, the Superintendent of the Great
Trigonometrical Survey, drew up with the assistance and concurrence of Mr.
Pogson, the Madras Astronomer, a ‘‘Code of Instructions to define the future
operations of the Madras Observatory.” This code was amended in February
1870 and received the approval of the Government of India. It isin nine sections
and 3 copy of them is enclosed. There isno doubt that had this variation of
latitude been suspected at that time a prolonged series of observations for lati-
tude to determine its amount would have formed one of the sections. | would
ask that in the interests of science generally and more especially in the interests
of Indian Geodesy, the Government Astronomer be now directed to commence
such a series.

No. 1124, dated 2gth April 1898.

From—MAJOR S. G. BurrARD, R.E,, Officiating Superintendent, Trigonometrical
Surveys,
To—The Surveyor General of India.

I have the honour to bring to your notice the effect on the Indian Survey
of the progressive change in the position of the axis of rotation of the earth.
This change 1s ROW NO longer suspected but proved, and the variation of latitude
is such an ostablished fact, that 1 do not think that we can any longer afford

to ignore it. : (

2. Many astronomical latitudes have now been pbserved in all parts of
India, and their results are being thl}:;cd o determine the attraction of the
Himalayas, to check the absolute position and the orientation of the Indian

File No. 68 of
1898.
Serial No. 1.
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Survey on the globe to test the correctness of the values Qf the Earth's
which have been used in all our calculations, ‘ar'ld to verify our triangulation
when it reaches great distances from our origin. The probable error of our
observed latitudes is as a rule about 0'07,” and 1s ~occasionally as small as 0'03.”
Such admirable results can only be obtained by skilled observers, working with
extreme care. But the question now arises as to whether all this refinement in
observations is not wasted, as long as we ignore the variation in latitude. The
latitud= of any place may change as much as 0'9g0” in 6 months, and if we
neglect such a comparatively large amount, it seems to me that we have no
right to continue giving our astronomical latitude to two places of decimals: as
an actual example, the latitude of Kalianpur may be taken; it is the origin of
the Indian Survey and the position of India on the globe depends on it. This
latitude has been obtained as follows :—

axis,

By 388 observations in .., 1825 24’7 11-8370”
s 1811 ’ s eas 1839 24°7’ 11°0928”
» 1529 " » o aes 1840 24°7’ 113175

Colonel Everest and General Walker regarded the discrepancies between
these three results as due to errors in observation, and they obtained a mean
value of 24°7” 11°262".  But by the light of modern discoveries it i
that the above three observed values may all have been correct at
that the differences between them may have been real, and thy
to give the latitude of any place to three places of decimals,
date for that particular value of latitude is also stated.

S NOW apparent
different dates,
s 1t is insufficient
unless the exact

3. The change in the position of the axis of the eart
observed azimuths and longitudes. We calculate a
azimuths to three places of decimals of a second,
mark may vary almost a whole second bet
variation we ignore.

h affects also all our
nd publish our rigorous
whereas the azimuth of an
ween June and December, and this

4. Professor Darwin has asked us to evaluate the tide,
in the ocean by the movement of the rotation axi ’
culation is now being taken up in the Tidal party,

hich is produced
s of the earth, and this cal-

5. Though the variation of latitude has been cle
series of observations in Europe and America, the exa
and the period of a complete revolution have not
sufficient accuracy to finally settle the question.. I therefore do not think that
we ought to accept the formulae which have been constructed from the results of
the American and the Prussian observations until they have been confirmed
by observations actually taken in India. To observe for the variation m latitude
it will be necessary to take accurate observations at one spot almost nightly for
about two years: this is the work for a fixed observatory, and our field methods
with our observatory tents and portable instruments would not be suitable.
There is no astronomical observatory at Dehra Dun, apd no astronomer, and the

only suggestion that I can venture to make is that the Government A
at Madras be asked, if he could kindly hel

series of observations.

arly established by long
ct amount of the variation,
been determined yet with

' stronomer
p us by undertaking the necessary

P.S.—The eno.rmous_mass.of latitude and azimuth observations, that have
been accumulated in India, will not be really available for final use, until
they have been corrected for the pole’s movement The dates of all, these

observations are of course known, and therefore their correction will be possible
as soon as a formulae is approved. ’

Code of lnstruclz'ons_to define the future operations of the Madras Observatory.

xst.——Meridi‘:m observations to be taken of a certain number of standard
starsin the Northern and Southern Hemispheres, for the purpose of

harmonizing and connecting togcther the positive determinations of

i T S

3
the Greenwich, Madras, Cape of Good Hope, and Australian obser-
vations, with a view to the eventual preparation of an accurate

catalogue of star's places, from the combined operations of all
these observatories.

and.—Meridian observations to be taken of all stars, dowr} to the sixth
magnitude, between North Polar Distance 6o and North Polar Dis-
tance 110, '

3rd.—Meridian observations to be taken of all stars used for geodetical
purposes in the course of the operations of the Great Trigono-
metrical Survey

4th.—Meridian observations to be taken of all minor planets within range
of the instrument (10°5 magnitude), whenever they are in opposition
south of the equator.

; : 1 ‘ oy
sth.—Equatorial observations to be taken of the planet Mars at evers
successive opposition, in continuat'on of the obs.ervatlpns'wmcr;

have already been made by Mr. Pogson for the investigation ol

the constant of solar parallax.
6th.—Magnetic and meteorological observations to be continued on tae
system introduced by Mr. Pogson in 1861.

»th.—Provision for time determinations for shipping, and for notices ci
approaching stormy weather, &c.

8th.—The publications should be issued in annual volumes,l and ann’uaa‘
reports should be submitted to the (}m@zrnment of Madr;s,.anfl
cent to the Astronomer Royal, whose criticisms should bel mvited.
Monthly tabular statements of arrears of reduction and publicasinr

should also be submitted.

gth;——Special investigations may be undertaken by the. Astr<>n?x*:xer,_ 01:
they should not interfere with the regular routine of the observations.
nor retard the work of reduction and publication.

G, oo, Press, Simla,—Noo 252 200 A Q=6 62—
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Department of Revenue
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Lend -Surveys. I em directed to forward for the information
of the GovernorwinfCouncil o copy of & letter from
« vo. 114 S-S. dated the 1lth ay 1898 the Surveyor —General ,
=nd snclosures. ’ ;
. d of India* in which it t
* ; | //" :
b | : / ig suggested that certain observations that are re-
3 / '
, ﬁ | ,// » quired by the (reat Trizonometrical survey for geode- -
| i : //; tical purposes should be urndertaken ty the Covarnment
’ :f/ : Astronomer &t vadras ,and to say that the Covernment
) of India will be ~lad if the Local Government will
. o ‘ fovour them with their opinion «fter cohsulting kr:
» . T FONTE - £ R B e
: ' 1ichie-Smith,as to the practicability of the Surveyor- !
General's suggestion &nd the best method of carrying
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Sir, ‘
Your most obedient servant,
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mnch)and sugg@sts-%hat ﬁnputation of

undertake the observations. He adds

In current Ho. 1920 (flag =)
Indic asked us to revort on the practi-
cability of certein observations for
Tatituade being undartaizen bir the cht._ ;
Astronomer, iodras, and the best methed
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wnﬁtrnmﬂnt suituble for the work: is

‘V917ab1h Dltnﬁr'ai,uhdras or at hodal—

\dn%% and that the oqurVatlnns should

! . N

be undertak-on by a trained Wuropemn

¢ . v ¥, *
obqervpr. He deoes not antlclpate that
) PR T e s -
the necessary instrumpnt nill*cost E
’ D NP1 Y AT Ly S8y ‘J )

some m@mber of thp burvev Department to

th&t the.Govt.‘Astronomer cannot.pef-
sonally maize the required observations

as his time will be fuily enpaged in
startingg the 72w Solar Physids Obser-

vatory at Kodailianal.,

D The follewing disuosgnl ié sub-

mitted for approval:-
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- To
The Secretary to the
government of Madras.
SIR,
1 AM directed to invite attention
Subject. " to the communication marginally noted,*

Proposed c©
Agtronomer

Trigonometr
purposes.

L

observations required by the Great

nduct by the government

'+ the favour of ]
ot Modras of certain and to request the favour oI an early reply
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icgl Survey for geodetical ereto
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SIR;
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