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Sir,

[ have the honour to present herewith the Annual
Report of the Apia Observatory for the year 1938,

E. MARSDEN,

Secretary,
Department of Scientific and Industrial Research.

The Hon. D. G. Sullivan,
Minister of Scientific and Industrial Research.
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Observatories Oammittae, 1938

professor D,C.H, Florance , M,80, (N.Z,), Chairman
E., Maraden, Esq,, D,Seo, f‘ R S N. .y Secretary
Professar P W. Burbidga B.A., M.S0,

! Kiﬂﬂmi Bﬂq., I) s'o#' 0 B B F Illﬂt P; FerSiNizi
H.E, Walshe, Eaq., Surveyor - Gonarnl

Staff at the Apia Observatory, 1938

Director John Wadsworth, M.A.
(resigned June 10th)

Professional Assistants H.Bruce Sapsford, B.So,
(Aoting Director from June
10th)

Cc.N, Tremewan, B.Seo,
J.M., Austin, M.A,
A.B.F, Lyern B.8a, .
(nppointod .Ta.nnary 551;

Clerks recruited locally Pele Feagaij Siaosi Sumeo;
Miss V., Hannemann (appointed
Jamary 13th); Popotafea
Tanielu; P, lolls- Siaosi
Ui (appointed .'mly 1st).

For further details concerning the stafl see the
introductory paragraphs which follow,

M.P.8,

Co-ordinates of Transit Pler

Latitude 13° 48' 26" South

Longitude 171¢ 46* 30™ West or llh 27m 06s west of
Greenwich

Altitude of Station

The Observatory grounds are about 4 feet above
mean sea level.,

The cistern of the standard barometer is 6% feet
above mean sea level.

Standards of Time

Greenwich Mean Time is used in terrestrial magne-
tism and seismology (12h = Greent:leh midday). Zone
Time (165° west of Greemnwich, i.e, + 1llh,,) is used in
me teorology and atmosphere electricity Zone time is
the local civil time which is used by the Administration
of Western Samoa,




Report of the Director ror the year 1930
General Introduction

This report comprises the results of observations
in terrestrial magnetimm, seiamology, meteorology &and

atmospheric electricity which have been obtained from
autographic records and eye observations., A brief des-
cription of the scheme for synoptic weather reports in
the Southwest Pacific Region has also been includsd,

Notes about instruments will be found in the

geparate introductions which are given at the beginning
of each section of the report.

Time Service

The time service was maintained % means of a
standard-clock, Strasser and Rohde No.J301, and a

"Synchronome" clock. Control was obtained by means of
frequent time signals from San Francisco, Honolulu and
Saigon. Although a few transits of the sun were observ-
ed with the Heyde transit telescope the results were

not used because the instrument is in need of standardi-
zation.

Tides

Tide measurements were made with the portable
automatic tide gauge No 11664 and the results were
coommunicated to the United States Coast and Geodetic
Survey in Washington. In October the clock failed and
observations were suspended temporarily.

Spectrohelioscope

Early in the year the mirrors of the spectro-
helioscope were returned to Apla after having been re——
surfaced and aluminised in Auckland. Between March and
July the surfaces were spolled to a certain extent by
deposits from lizards,

When further attempts were made to obtailn
observations several difficulties were encountered.

Bome of these, namely the alignment of plers, seized

mechanical parts and the darkening of the hut, have
received attention.

The grating was inspected in Wellington and it
was decided that although the present grating should be

h_
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satiafactory for a while, it may be necessary to obtain Centre
a naw one af'ter the apaeiraheliaﬂuope haps been satis-

factorily adjuated.

Work in connection with adjustments of the 1lnstru-
ment was proceeding at the end of 1938.

gl};ldin L8

A considerable amount of general maintenance and
repainr work at the Observatory was completed by the
Public Works Department during the year. A new bulild-
ing, which includes lavatories, a workshop and better
facilities for pllot balloon observations was nearing
completion at the end of December.

Stat'l

In June the Director, Mr J. Wadsworth, resigned
from the New Zealand Publilc Service and left Samoa,

Mr. H.B. Sapsaford assumed control as Acting Director
and was in charge for the remainder of the year. Mr.

A.B.F., Ayers who was appointed in January arrived I'rom
New Zealend on February 2nd.

Mr. Sapeford was absent on furlough in New Zealand
from March 1st to May 27th.

There were also changes and additions to the section

of the staff which comprises clerks and observers who
are recrulted locally.

Terrestrial Ma tl 1

The work in terrestrial magnetism consisted of
absolute measurements of horizontal intensity, declina-
tion, and inclination, together with the operation of
Eschenhagen variometers for the continuous recording of
the first two elements mentioned above, and of a Godhavn
balance for the recording of vertical intensity.

During 1938 the numbers of absolute observatlons

were as follows; Horizontal Intensity 50; Declination
61; Inclinstion 57.

All absolute measurements of horizontal intensity
and declination were made with the Carnegle Institute
magnetometer No 9 which is on loan through the courtesy
of the Department of Terrestrial Magnetism, Carnegie
Institute, Washington. The angle of dip has been meas-
ured as in the past with the Schulze earth Inductor No 2.
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The method of observation with O.I.W. magnetometer 1s Centre
the same aes that desoribed by D.L, Hazard in "Directions

for magnetic Measurementa" sUnitod Otates Department of
Commerce, Serial Number 166). The measurements with 1t

have been reduced to International Magnetic Btandard by
applying a correction of -28% to horizontal Antensity

and -0.2 of' a minute to declination. No correction Wa B
applied to the measurements of inclination.

The absolute instruments were restandardised in

June 1937 on behalf of the Carnegie Institute Washington

‘21;’0 the final results are not yet available for publica-
O

Only minor interruptione occurred to break the con-
tinuity of the records. The most serious break occurred
in February when the first five days were rejected on
account of fungus in the H Variometer.

The Schulze earth inductor became erratic in behav-
lour during the last Bix months of this year. The
cause o' the trouble was traced to faulty insulation of
the coll and the unsatisfactory bearing of the brushes
on the coomutator brass half rin%B. In order to remedy
this the instrument was sent to the Department of
Terrestrial Magnetiam, Washington, early in 1939 for

repairs and standardisation.

Since the variometers have not been adjusted since
1937 1t has been assumed that the coefficients of
temperature are the same as those which were dstermined
in that year. They are as follows:=-

Horizontal intensity 0.25Y/°C; Vertical Intensity
1.8%¥/°C. The variation of temperature inside the magne-
tograph house was so emall that it was considered to be
unnecessary to apply temperature corrections to the
recorded values of the magnetie elements.

The H and D variometers were at distances of 128
and 174 centimetres respectively from the recording
drum. The distance of the lens on the Godhavn balance
was 162 centimeters from its recording drum.

The hourly values of horizontal intensity have
been derived from the magnetograms by scaling them
first In millimetres and comverting the readings so
obtained into gamma., The results have been presented
in the form of departuresof hourly means from the mesn
of the day which itself appears in the column headed
Mean. The departures are based on values of the ele-
ment over periods of one hour between exact hours of
Greenwlch Mean Time, the column headings specifying
the commencement of the hourly period. Thus column O
refers to the periocd 0O-1ih G.M.T. and so on.




In both horisontal and vertical intensity the
tabular values are in ganmma while in declination the

values are in tenths of a minute of arc., The values of
vertical intenaity shown in the tables are numerical

values off the field strength, the sense of the vertlcal
force being glven by the rac{. that in S8amoa the south
ole of the magnetic needle dips. Where an hourly value
§§a bean based on more than thirty minutes of interpola-
tion it 1s shown enclosed in brackets.

In the tables of horizontal intensity the values
of HRH + 10000 have been given in the column headed w.
H is the mean value for the day and RH the absolute
range. International quiet days are indiceted by a

plus sign, thus:- +.

The values of the diurnal variations of the magne-
tic elaments have not been corrected for non-cyclic

change. Values of' the correction N have beemn computed
by the short method described in "Journal of Terrestrial
Magnetism", Volume L4, page 75, however, and are given
at the foot of the appropriate tables.

The non=-cyclic change N is the difference between

the second and first midnights, Sa" - 8,), of the mean
day. 9Since hourly means are used and not instantaneous
values the midnight values have been estimated by taking

the means of the two hourly periods centred at the
mid.nightB'

Scale Values

A coll of the Helmholtz-Gaugain type was received
from the makers of the Godhavn balance and was fitted
over the instrument at this Observatory. Scale values
by this electrical method were adopted as from the 1st
August. Prior to this date the scale value was deter-
mined by the method of oscillations described by La
Cour. The scale value of the H variometer was deter=-
mined from time to time by the method of deflections
using a small auxiliary magnet placed at a fixed dis-
tance from the suspended magnet.

Horizontal Intensity

The termas A and B, for the expression d¥/dn =
A+Bn (where n = ordinate in millimetres), which were

adopted .during 1938 for the scale value of the horizon-
tal inteneity variometer records are as follows:-
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Date A B

January 1s8t-=il4th 1.83 00,0030

Prom 15th January to 5th February (0800 G.M.T.) the

terms altered ateadily

from (15th January) 1.83 0,0Q30

to (5th February) 2,16 0,003

(0800G.M.T.) 5th February-31st July 1.84 0.0030

18t Aum 8t=(20000GMT) 12th Decenber 1.82 0.0030

(2000GMT) *12th December-15th Decenber 1.87 0.0030

16th December-18th December 1.86 0.0030

19th December 1.8 0.0030

20th December 1. 0.0030

218t December-31at December 1.83 0.0030

veclimation

The sceale value remained constant and equal
to one minute of arc per millemetre on the recording

paper.
Vertical Intesity

18t Janwmry-=31st July 1.107/mm.
Auguat 11 6 "
Beptembel‘ 1 @ 18 "
October 149 *
Novunbﬂr 1 i22 "
Decembepr 1.28 "

Base Line Values

The base line values of the recording instru-
ments may be read from the following list in which the
dates are given on which the base line assumes a new
value,

Horizontal Intensi ty (Values in gamma. )

January 1st 34745, 3rd 744, 6th 743, 12th 742, 17th 741,
218t 739, 22nd 738, 23rd 736, 2Lth 735, 25th 733,

26th 732, 27th 730, 28th 729, 29th 727 30th 726,
318t 724,

February 1st 34723, 2nd 721, 3rd 720, Lth 718,3Eth (to
0800 G.M.T.) 717, (from 0800 G.M.T.) 3473k,

6th 735, 10th 736, 13th 737, 18th 738, 21st 739,
26th 740,

March 18t 34740, 2nd 741, 6th 742, 9th 743, 14th 744
18th 74,5, 22nd 746, 26th 747, 29th (to OB00GMT)
747 (from OB0OGMT) 777.
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Apri 1 et 34778, 6th 779, 10th 780, 15th 781, 10th

782, 2ona 783, 25th 784, 30th 785.
May 1at 3785, 3rd 786, 8th 787, 11th 788, 15th

789, 19th 790, 2 3nd 791, 26th 792, Joih 795,
June 18t 34793, 3ra 794, 7th 795, 11th 796, 1ith
~ 797, 18th 798, 22nd 799, 26th 800, 30th 801.
July 1st 34801, 3rd 802, 8th 803, 11th 804, 45th

805, 18th 806, 23rd 807, 27th 808.

August 18t 34809, 6th 810, 11th 811, 16th 812, 218t
813, 27th 814.

September 1st 34814, 2nd 815, 7th 816, 12th 817, 17th
818, 22nd 819, 28t 820.

October 18t 34820, Lth 34821.
November 18t 34821.

December 1st 34821, 13th 34813, 15th 812, 19th 811,
23rd 810, 26th 809, 26th 808, 30th 807.

Declination
18t January - 318t December 10° 23.8' East.
Vertical Intensity (Values in gamma.)

18t January - 31st March 20606.
April 18t 20606, 7th 607, 17th 608, 27th 609.

May 1st 20609, 7th 610, 17th 611, 27th 612,
June 18t 20612, 6th 613, 16th 61L4, 26th 615.
July 18t 20615, 6th 616, 16th 617, 2Lth 616,

August 1st 20614, 5th 613, 9th 612, 13th 611, 17th
610, 22nd 609, 27th 608.

Septemberist 20607, 6th 606, 11th 605, 15th 60k,
19th 603, 24th 602, 29th 601.

October 18t 20601, Lth 20600.

November 1st 20600.

December 1st 20600, 11th 601, 31st 602.

A e ——— i — S ———
v
4
E——
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Moan Values of Magnetic Rlements, 1938

D H X Y z
gammea gemns [egaiii 1]
34273 6490 20625
3&236 6496 2062
283 6499 20622
34278 6503 20626
34278 6506 206
34296 6513 206%3
34280 6513
3,283 6516
34282 6519
34270 6522 206
34282 6520 202%
34285 6531 20638
34281 6511 20634
Y 2
gamms gamma
Be 2
20
6500 20619
6508 20625
6509 20631
| 6513 20638
July 45.6' 349141 34297 6518 20639
August 45.9' 34912 34297 6521 20635
September L46.0' 34912 34297 6522 20629
October 46.6' 34909 3293 6527 20628
November 46.4* 34910 3295 5’55-6( 20632
December  47.4' 34919 34301 6537 20637
YEAR 10°45.3' 34910 34297 6515 20630




Diurnal Variation of Declination

International Quiet Days, 1938

Not corrected for non-ocyolic ochange,
Unit: One tenth of a minute of aro.

[j(/—;;:ZEtow

Seismologicq

| - e [ €
G.M.T. Jan., Feb, Mar, Apr. May June July Aug. Bep. Ooct, Nov, Dec, Yeap
G 4 *19 +33 425 -1 <15 <16 =13 =17 + U +17 +13 +16 + 5
1= 2 222 434 428 + 9 -2 <5 -4 O +13 +21 +19 +18 +13
2- 3 +24 425 224 +15 +4 + 8 4+ 8 +15 +16 +18 +18 +17 +17
3- 4 +19 +12 +17 +14 420 +12 +15 +17 +13 +13 +10 +13 +15
b= 5 t13 ¢+ 2 #11 10 13 49 + 9412 o8 +8 o6 o8 Sk
5= 6 + 7 O +7 +7 +10 +5 +44+7 46 +7 +6 +7 + 6
- 7 +10 + 5 +9 +5 +5 +3 +2+4 +6 +7 +8 + 6 + 6
7- 8 +7 +5 +9 +3 +2 +1 +142 +4 +5 +7 +6 + L
8- 9 + 5 241 27 +R %91 341 219+ 320 2% 08 + 3
9-10 + 3 0 +5 +2 +1 + 1 0 0 +1 +2 +3 + 4 $ 2
10-11 0 0 + 3 0 + 2 0 O O 0 0 +2 + 1 + 1
11=12 -2 =1 +1 +2 + 1 0 -1 0 @ o iy B o= Y 0
12=13 -3 -1 -1 =1 +1 0 b @ =9 O +1 =1 - 1
13=-14 -1 =2 0 -1 +2 + 1 g -0 0 0 +2 -2 0
14-15 -2 P 0 0 +3 +1 +2¢1 +2 0O +3 -3 0
15=16 -3 =2 0 «+1 +4 3 23«8 24 21 2l =2 + 1
16-17 -3 =3 O +1 +4 +4 s 4+5 + 4 0 +1 =5 + 1
17-18 -13 13 =86 +2 +5 4«45 ¢«T7+7 +3 -7 =10 =15 - 3
18-19 27 =30 =21 =1 +7 +9 +13 +10 -2 =19 =24 =22 -3
19-20 =33 =39 =33 -10 -4 +5 #8+ 3 -16 =27 =35 =25 -17
20-21 -29 =33 =35 -18 =-15 -3 =3 -7 =22 =29 =35 =26 -21
21=-22 -17 =16 =29 =18 =21 =12 =14 =15 =23 =22 -19 =19 -19
22-23 -3 +5 =18 =12 <291 -17 =20 =21 =17 -7 ~-2 =+ 1 =3
23-2U +7 426 =3 -5 -16 =18 =23 =25 -8 48 +11 17 - 2
N -7 +1-1ﬁ+3 + 6 ¢33 =% -2 =8 =3 +6 + 58
i St 21'; ¥ - M il | e 7 22 & 2 18
S U T . G G R G 58
B-b 32 = 35 20 28 27 36 3 27 3 38 W 22
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Diurnal Variation of Horisontal Intensity

Intemational Quiet Dayws, 1938

Not corrected for non-cyclic change. Unit: One Gamma International

Seismological

Centre

G.M.T. Jan. Feb, Mar. Apr. May June July Aug. 8ep, Oot. Nov, Dec., Yeap
0= 1 +36 +51 436 +31 + 4 + 9 24 410 +30 438 42 +35 429
1= 2 +23  +39 425 421 O +3 42 27 +16 423 +30 426 o 19
2- 3 + 0 483 #13 +12 -2 "5 8 0 =1 ¢4 +9 +185 oth & 7
3- 4 »8:7¢ 6 +3 + BB AT S b e E s A
b= 5 18 =7 SN AR o onl N A R 9 =9
5= 6 21 =13 = F 8 W Q9 AN il a8 -4 -16 42
6- 7 =19 <t} 13 12 12 « 9 40 <91 1€ -14 <15 18 -4
7- 8 “19 =10 3 M3 i .9 o IR Y Y B el -15
8- 9 =21 =17 =14 =16 =11 =10 =12 14 49 -17 =18 -18 16
9-10 21 16 =45 =16 IR 10 A1 A5 A0 A5 18 -17 -16
10-11 =13 7 =15 =18 =11 « 9 <11 i Q0 19 49 A -16
11-12 =13 =100 =10 R G e B A AT el i Al L -15
12-13 =18 =17 15 4 -9 =7 <41 12 18 16 -20 -17 =15
13-14 ~1a =15 A% AR e G o § A -1 -{7 =15 =29 -16 -4
i4-15 =13 =15 A3 =13 S0 ow Bl dD SE L Rl -13
15=-16 -~ 15 a4 AR R B RS s -4 =14 17 14 92
16=17 ~12. 16 A% MR Sl el G B SR e -15 =11
17-18 -13 =18 =13 =10 0 «1 6§ 0 =9 =12 =15 43 _'9
18-19 = BRELSeZ = BEE 7 B e N g B e A -8 =4
19-20 RO R 2. 1Y A B T A e By K 3 8
20-21 +18 + 3 +13 +10 +19 417 +15 +25 425 421 +21 +17  +17
21-22 438 430 428 42U 427 421 422 429 439 435 +35 +37 430
22-23 +63 +43 439 436 +31 +2U 429 432 451 W45 U8 +50 <L
23-24 +7h  +49 40 +41 429 +25 +3h 433 +56 +46 +53 49 Ul
l% +§g -63 + 515 +5E -JI% +?§ +u§ +l1+3 +?-.‘,06 63 +72 +6§ i
No. of days 4 Y 5 5 5 5 5 5 . RN e, w5y
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Diurnel Variation of X, 1938
International Quiet Days. Unit « One gemme

Not corrected for non-cyol ie ohange

International
Seismological
110

N

G.M.T. Mar, Apr. May June July Aug. Bep. Oot,

Jan, Feb, Nov. Dec. Year

D= 4% 31 W43 430 430 7 412 427 +13 428 +34 +38  +31 +27

- 2 +18 31 +19 +19 O « 4 +13 + 7 +13 +19 +25 +22 +16

2- 3 *3 0 0 9 =25 2T = 2l st 4B W1 #41 + 4
3- 4 -2 + 4 O 0 «10 ~14 =10 =19 -8 =4 =1 =1 - 6

4- 5 =19 «T7 =7 =7 =11 =ty =11 =13 i} «10 « 9 =11 -11
5= 6 =22 =13 =10 =9 =13 =10 =11 =12 =15 =13 =15 =17 =13

6~ 7 21 =15 =15 =13 =13 =10 =10 =12 =17 =15 =17 =19 -15

7- 8 =20 =19 =17 =16 =11 = 9 =11 =12 =18 =16 -17 =19 -15
8- 9 22 =17 =15 =16 <11 =10 =12 i 20 18 +19 =49 46
9-10 -22 =16 -16 -16 =12 -10 -11 <15 =19 =18 -20 -18 - 46
10=11 19 =17 =16 =15 =11 =9 =11 14 =20 -19 =19 -18 -16
14=12 =19 18 =15 <14 =9 =8 11 =13 «19 <20 =19 -18 =15
12=13 17 =17 =15 -4 -9 =7 =11 =12 -18 -16 -20 -17 -14
13-14 «16 =15 =13 =13 =9 =6 =11 <11 =17 -15 21 =16 =14
4=15 13 =15 =13 =13 -9 -6 =12 -10 =16 =15 =20 -13 -13
15-16 =13 =15 =13 =13 =7 =6 =11 =9 =15 -4 -18 -4 12
16=17 “11 =15 =13 12 «* 5 =« 5 =10 =6 =14 =13 =16 -4 =11
17-18 «10 =15 =12 =10 = 1 =2 =7 =1 =10 =11 =13 =10 -9
18-19 -3 =12 =8 =5 +6 + 4 0O +6 =1 =1 =5 =4 -2
19=20 +11 =2 + 4 +4 +14 +12 + 8 416 +14 + 9 +12 + 8 + 9
20=21 +24 +10 +20 +14 +22 +18 +16 426 +29 +27 +28 +22 +21
21=22 +40  +32 434 428 431 423 +25 +34 +#43 +38 +38 +40 +34
22-23 +63 +11 +lU2 437 +3L 427 +32 435 +53 +45 47 L9 42
23=-2l +72 +43 40 +41 +31 +29 +38 +37 Y57 43 +50 U5 ik
R o 6@ % N1 Ky L3 W R N & N 60




G.M.T. Jan. Feby, Mar. Apr. May June July Aug. Bep. Oct. Nov. Dec. Year
Y . - et e s e ————
0~ 4 +86 W2 +32 + 5 <4 -4 -8 =15 +10 +24 420 423 +11
1= 2 27 W41 433 M3 -2 <l 22 41 416 +26 425 423 +16
2- 3 +26 +30 +27' +17 +14 + 7 + 8 +15 +17 +20 421 420 +19
) o + 7 +13 +18 +15 +19 410 +14 415 412 +13 +10 413 +14
L- 5§ e MU ST T T sl * 6 + 4 46 + 7
A= 6 D =3 Bl e Bl A 2 *+3 +5 o3 . & + L
6- 7 +4 +2 +6 & * + 1 O ¢2 +3 +4 85 42 + 3
7- 8 +3 +1 + 6 0 0 =1 -9 0 »+ P + 4 +2 + 1
8- 9 LS B B SR B SR S e 18 %1 0
9-10 ol L F- TN T TR ML SN e g = e L &4
10-11 -4 -3 0 -3 il BECE SR TS S SRR o -
11-12 i ST T ERSE W R == 8§ gk
12-13 o ot o SRR R T e -3 =% «h i
13-14 -4 -5 -3 . 0 el SRS SR BT SO B -3
14=15 -5 =6 =3 -3 4 14 0 R S T R SONWEL S - -2
15-16 St SRR RS B G, B S S S TS SO SR
16=17 =B =B =B B 5 el B 3 =2 -8 - 1
17-18 -15 =17 =9 Q #0287 276 % o wig -13 =16 - 5
18-19 3 mH 5 RSB 10 ML H12 = B0 RE . B - D
19=20 52 Ml =B D « 148 w10 ¢ 6. Ak 26 =34 24 -16
20-21 LS P e G o gl ~17 =25 314 23 48
21=22 =10 =10 . =23 1% 16 =B et 9 ~16 =15 12 -92 -3
22-23 9 #13 -1 - 5e=8 =2 SR -3
23-2U +21 435 + L4 4+ 2 10 =13 =16 =18 + 2 +16 +21 <26 + 6
A -a . T BT S e SR R T RS T 3 28 3 23
B~-a 3 1 1 5 s | Pt I T | 6 i g 1 - o
iy # % ¥ REZ R SREE N
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Diurnal Variation of Y, 19348

International Quiet Days
Not corrected for non-oyclioc change. Unit = One gamma

ey
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Diurnal Variation of Vertical Tntensity
International Qulet Daym, 1938

.

INnternationa

Not corrected f'or non-cyalic change. Unilt: One gamma Shistriolonit]
TR - AR

a.M.T. Jan. Feb. Mar, Apr. May June July Aug. 8ep., Oct, Nov. Dec., Yeapr
0=1 +8 0 =9 «2 wfbeolf «3 =wf «3 =1 =1 =2 =3
B S il wl Wil Y B el w T il el R
el «f «3 w0 wlf «T el a7 =7 =»§ =4 0 =3 =§
34 «4 -6 -8 -4 =43 -} -5 =6 -6 -2 =4 =5
=5 =4 =6 =7 =4 =322 =3 -4 -5 =5 -3 L4 -=14
56 «4 =5 «5 -3 =«3-2 =3 -3 -4 -5 -4 -4 =4
-7 =3 =4 =3 =} =31 -3 =« w3 =3 wQ =3 =
78 «w@ wf ol «) wPadind 4R wPrafd i  uliey 'ap
Be9 w i O At on wi D mErhtimdee B = i
3=10 =19 21 + 9 =2 O 0 -2 =1 0 0 0 0 0
10-11 O + 2 + 2 O + 1 0 = 2 0 +1 +«+1 + 1 B ey
1M1=12 +1 +3 +3 +1 + 3+ 1 o T T T e - SR S R T + 2
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Diurnal Variation of Declination = All Days 1938
Not corrected for non-oyclio change. Unit: One tenth of & minute o
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