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The following Magnetic Observations have been made at warious
times during the years 1893 to 1899, at first with a Declinatorium,
made by Bamberg, of Berlin, the property of the Egyptian Govern-
ment, and later with a Kew Magnetometer, No. 73, and Dover’s Dip
Circle, No. 99, both kindly lent by the Council of the Royal Society
on the recommendation of Professor A. W. Riicker, F.R.S. These
observations are most conveniently divided into five groups, each of
which includes observations made during a single period and with a
single instrument—

I. Observations made with a Declinatorium by Bamberg, of Berlin :

(a.) In the neighbourhood of Cairo, 1893-—1894.
(0.) In the Lybian Desert, near the Kharga and Dakhla Oases, in
December, 1893, and January, 1894.
(¢.) In the Lybian Desert from the Wadi Natrun to the Baharia
Oasis, April, 1894.
II. Observations taken with Kew Magnetometer, No. 73, and
Dover’s Dip Circle, No. 99, in the Nile Valley from Cairo to the 2nd
Cataract, November, 1894, to June, 1896.

(¢.) Declination. (b.) Dip and Horizontal Force.
III. Observations taken to determine the Diurnal Variation of the

Declination.
IV. Observations taken at Helwan, near Cairo, in November and

December, 1898.
V. Determination of the Annual Variation from the above observa-

tions and those of various observers in previous years.
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Capt. H. G. Lyons. [June 6,

The declinatorium used at first consisted of a horizontal circle
furnished with two verniers reading to 307, while the magnet was
balanced on a vertical steel pivot, in a box which occupied the centre
of the horizontal circle. Attached to the magnet was a mirror, in
which the reflected image of the cross wires was observed with a small
telescope placed excentrically. The same telescope also served to
observe the sun or a meridian mark for determining the geographical
meridian.

The geographical positions were taken from Maps Nos. 740, 662,
published by the Intelligence Division, War Office, or from astro-
nomical observations taken on the spot; the former are indicated by *
and the latter by T.

In each case the time of the observation is given as Cairo mean
time, 4.e., 20 5™ 8%9 fast of Greenwich, since all the observations were
made before the time of the 30° meridian 1. of Greenwich was adopted
as civil time for Egypt.

D’Abbadie’s station, beside the Great Pyramid at Giza, was occu-
pied on May 10, 1901, to obtain improved values of the secular
variation. The observations were made between 1 P.M. and 4 P.M.
when the electric tramway was not working.

Since there are, as yet, no self-registering magnetic instruments in
Egypt, it is impossible to reduce the results obtained to a single epoch
with any accuracy ; they are, therefore, given as they were originally
observed.

Helwan, 20 kiloms. south of Cairo, was chosen for the observations
of 1898 and 1899, since the electric tramways of Cairo render obser-
vations impracticable even if the amount of iron in the present
observatory building at Abbassia did not vitiate all observations taken
there. For this reason the value of 5° 36" west for the declination,
given in the ‘ Bulletin Mensuel’ of the Abbassia Observatory for June,
1886, is wholly wrong.

In observing with the Declinatorium, the feet of the tripod were
firmly pressed into the ground, and this was found sufficient for the
precision obtainable with the instrument. With the Kew pattern
magnetometer, however, wooden pickets were driven firmly into the
ground, and the feet of the tripod rested on these, thus avoiding any
errors due to the tripod sinking into soft or sandy soil.

All the observations which follow may be considered as satisfactory
ones taken under favourable conditions, since all those which were
interfered with by high winds, sand storms, &c., have been omitted.
The stations where igneous rocks are known to be near enough to
affect the results somewhat are marked with an asterisk on page 10.

At several places on the Bahr el Abyad granite masses, and occasion-
ally basaltic rocks, rise through the sandstone, and the high value for
declination obtained at Renk (page 23) is probably due to this.
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The times given are those of the middle of the observation, 4.c., for
Girga—

Mean.
Declination observation ...... 8.58--9.11 9.5
First vibration .................. 9.14-—-9.27 9.20
Second vibration... ............ 9.34—9.47 9.40

Deflection ......ccooovvivniinnn.. 10.35—11.0

The time of the horizontal force value is given as the middle of the
time of the vibration observation.

Where one value is given for the dip one needle was used; where
two values, the value obtained from each is given.

Deflection observations as well as the vibration observation were
made on each occasion for the observations given in Table II(b); in
the observations given on page 22 it is mentioned when it was not
possible to take them.
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Capt. H. G. Lyons. [June 6,

Description of Stations observed at with Declinatorium.

Place.

Description.

Mataria v....uven.
Abbassia.ee . veees. .

Gezira..vvvevnones

Venus Station,
Jebel Moqattam.

Moqattam Fort.. ..

Mena House, Giza. .
Saqqara ..........
Helwan

Mit Rahini........
Assiub ..o

Kharga .
Beris voveeviionnn
Mubeevevoon o o
Bir Murr .... .

Deir Anba Bishc')i. .

Deir Baramus
Mandisha ........

On ruins of Temenos wall of Temple of Helicpolis;
8. of obelisk.

N. end of Polygon, E. of Suez road, E. end of row of
trees behind battery.

100 metres north of Grotto, N.W. of Geziva.

Observation point of Transit of Venus Expedition, 1874.

200 metres south of old fort on spur above Citadel, ot
the earthwork on the top of the hill by the Cholera
Camp of 1883.

Opposite Mena House Hotel, 8. of road to Pyramids.

150 metres N.I0. of Mariette’s house.

20 kilom. S. of Cairo; on a low hill E. of water reser-
voirs to N. K. of town.

50 metres west of the larger Ramses Colossus on the site |
of Memphis.

On bank 300 metres 8. of railway station and 80 metres F.
of main road to town.

50 metres S. of blockhouse S.E. corner of village.

E. of village 100 metres I. of fort.

West end of the old Government buildings.

Close to the well.

In garden between guest chamber and church.

On roof, east side of guest chamber.

In front of Omda’s house.
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Capt. H. G. Lyons. [June 6,

Description of Stations observed at with Magnetometer and Dip

Circle.

Place.

Description. |

Abbassia..eeeenon.
GHIga v vernvnnen,

Dendera v.........
LUXor oeevevennns

Mualla covvunn.. ..
Bsna oo
Edfu.ievinocennns
Assuan* ... ......
Elephantine®

Taifa*............
Kalabsha* ........

Abu Hor#* , e
Gerf Hussein .....
Dakka,veoervenonn..
Uffeduni .........
Siala v vouvvvuniinn.
Sebua veviiiieian,
Bir Ongat*........
Wadi Mogbarin*. ..
Murrat Wells,* Nu-
i bian Desert......

Korosko ..o..vuu...
Amada ..... ...,

Abu Simbel .......

Akshi (Serra).... ..
Wadi Halfa.......

. Mirgissi Fort*.....

| Great Pyramid, Griza

The same as for Declinatorium.

S.W. of huts, which are 150 metres west of canal head on
N. side of steamer landing barge.

100 metres B. of point where steamers stop.

On river bank, 50 metres north of house painted red and
white, on bank south of Luxor.

2 kiloms. 8. of irrigation resthouse.

100 metres north of landing barge, and on river bank.

40 metres from bank, and 120 metres 8. of landing barge.

Rest camp, S. side of 2nd hut from N.W. cornor.

25 metres S. 1. from gateway of ancient temple.

South side of the Bab el Gedid.

Till 29 Nov. E. side of kiosk, on quay, after then on roof |
of Temple of Isis, N. end.

200 metres N. of ancient masonry quay.

100 metres from S.J. corner of village, on river bank.

30 metres from river bank, and 70 metres north of great
temple. ’

On river bank, 100 metres S. of steamers’ stopping place.

At entrance to temple.

S.HE. angle of temple.

On eastern part of temple ruins.

On bank opposite N. end of village.

On river bank 50 metres S. of line of temple axis.

Close fo the well.

At mouth of Wadi, to W. of Murrat Wells.

On rocky spur between the two blockhouses.

On river bunk, S.W., end of officers’ quarters.

150 metres S.I. of temple, and on the foundation course
of an ancient building.

50 metres S.E. of and slightly lower than great temple
entrance.

‘West bank, 200 metres 8. of temple ruins.

Under gamaiza tree, 60 metres S. of Commandant’s
house.

In ancient Egyptian fort W. of remains of small temple
in N.W. corner of the walled enclosure.

10.5.1901 occupied d’Abbadie’s station close to pyramid,
east of it; on ruins of the most northern of three
small pyramids.

* Denotes erystalline rocks in the immediate neighbourhood.

L. Diwrnal Veriation of the Magnetic Declination.

In the ahsence of any self-registering apparatus in Egypt, the
diurnal variation of the declination has been observed hourly at
a few places, and the results of some of these observations are here

given graphically.
was available.

Lixcept in the case of Abbassia, a single day only
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Curves of Diurnal Variation of Declination.

2 4 12 6 18 2 24
Cairo, J_..""‘ ""”w»_‘m i
Alblaszisé., 1893, Lo .. "‘w...h.w ; S S oW,
K‘-’lf;af)geaé., 1893. s2' — S P i 52 W
Ble]u}an 1804, 52 - <o a2 W,
S Fen1s0s. €17 = A s 497" W
30 Nov, 1804, 4 e e 57'W
‘ngﬁi‘gilig’g . 459 e e e 4°39'W.,

B O
Beale of twenty-five minutes of are.
Abbassia, Kharga, and Beris observed with Declinatorium, the rest with Kew
pattern magnetometer.
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W. 4" + January, 1896.
Hours., | 1. 2. 4. 5. G. 7. | 8.1 9. 10 12, 13, 14, 15.| 16. | 17. | 18
7 | 268|282 — 271255264257 — 262 — 1266 —
8 | 235:3[280/|278/269/257| — | — | | 264 —~ L = = 249
9 | 24626228 —  — 2606 — | &|&| — 26:2 1 4 | 4| 42416255 | 2476
10 | 266|277 268|286 284 280 284 .8 .S 262 258 .2 .2 .2 | 244266264
11 6:9 286 | — | 28'4/30°0|296|800| 3 | = |284 260 8 | 5| E 266 — |28
Noon | 271 |28-0 | 298|278 | 295, — | 284 | % | & 208 278 5 | 5| B 275277 —
1 — |277 1282 — |24 284 — | 2|2 266 3|53 27! — |264
2 71| — 282260 — (273, — | 22| — 246 31 51 — | — |253
3 8:0 275|271 262 — | — 264|515 |26°2 258|172 7 |7 | 246 208 —
4 78| — [ 280|246 260266 — — 26 -4 ‘ 255 — | 248
5 75 — | — i27'8 — | 262 — - _ 1 [N |
I i |
W.4° + February, 1896.
Hows. | 1 | 2 | 8 4 | 5 6 | 7. | 8 0. 1L 12| 13| 14| 15
| |
7 - = 262 | — | — | — @ — = - = — —
8 — 277 257 | 246 [ 25°7 | 249 255 | 25°3 | 246 | 25°1 264 —
9 126:9]268| ; 257 | — 246|249 262246 — |244| 5 264 , | 253
10 — | — 2 | 25°1|25°1 246258 269 246|248 246, 5 | 246 £ —
11 | 2672262 € [251|262 253|277 273264262 0§ 215 262
Noon | — [26+4| B |26°8|264/|264|277 278|204|253, — £ 258 & 264
1 |257) — S 1266266 264 — 266 — | 248 — g o g —
2 — — S 269|264 257|266 264253 — | — i — S —
3 262 ° — | — {264 — | — 257248 — o | 248]| o —
4 262 — | A 26022571 248 | 25'3 26°2 255|206 — | A 246 & —
5 - | - e e e B e B — —
W. 4" + March, 1896.
T i \ ‘
Hours.| 1 2. 3.1 4 5. 6. 7. 8. 9 0. 1. 12 13 14| 15 | 16 7.1 18
| s | | ' i
s | | i !
P I [ U (U R (N
8 | — | — | — 246 244 — 253 249 246 255 239 246 — 228237 233 235 233 2
9 | — | — | — 1258 255 — 255 262 25-7 264 246, 249] — | 238 248 — 246 2402
0 | — | — | — 273 268 — | — 262 2622927 — | - | — | — | — |
1mn | — - — 282 277 — 268 273 — 2820 — 268 — [24%6| — 246 266|271 ¢
Noon| — | — « — 1278 — | — 1266, 277 264|280 282 275, -~ |26 264, — 2772822
1| — | —~ | — 203 — | — 275 264 282 282 273 275 — | — | — | — 282| — |3
2 | - = = = |28 -  — | = = = — 266 - 257 - 275 — |264]2
3 — = = == = = = — 262~ — | — 253 262 —
4| — - —~ 2461241 — |26 246 2641264262 257 — |25 — | —  -— | 259
Ps | — == = - L= = m;—;—— — = | = = 216|248

H
i
|
|




|
}

| 18 19. | 20. @ 21 23, 26. | 27. 29, 31.
6] — 126424 %55 — | — S N R
o249 — | — | 251|262 — 26°2 | 262|262 | — | |
5| 246 ) 2641242 2| — | 248241 % 246249251257 | & | &
612674 — | 248 2 251 |2t6] — | .S 244246 — 2552 |.S
| 28°0|29:8 1257 3| — 1264246 | 8 | 246246251 — | 3|8
T — | — | — | & l27-1|28°2 (249 5 | 262|248 251|266 5 | &
- |24 — |262 2 — | — | — | %2 255|264 248 — |&|2
23| — | — S22 — | — | S| — 266 — |278]°|°
— | 246|246 5 — 278 262 5 262| — | — |[277 2 |2
248 — | — — 1271 26°6 | 26°8 | 2670 | 27°1
— | — | 244 262 | — | 262 R S N
15, 16. | 17. | 18 | 19. | 20. 2. 22 | 23. | 24
i &
— 262 — | — | — | - = = = -
— — | 253|248 244 | — | — 248 — |233
; 1258 , | 248246248249 — | — [232| — |37
i — £ — 1246|246 262 — | — | 22:1| — |244
;1262 S 249 2501|266 275, — | — | 230 — | 248
: 24 E — 266|277 — | — | — 246, — 246
; — g | 218(27°1 278 — | — | — | - | — |246
3 — B |28, — 266264 — | — | — | — | —
> — o | 264 264 — 249 — | — — | 244
Pl A 257 248 246 — | — | — | — |235
b — T - =T
18, | 19. | 20. 21. | 22 23 | 24 . 25 | 26 | 27 30.
| R
— | - — 1 — 1238 — | — 1219|205/ — - =
233|242 — |217 228, — | — 221 224 226 205 216
240 1 253 — 219|217 — — . = {231 — — 216
— — —  — |223 — — 26°2 1258 228 | 229
271 273! — 271237 — —  — 1258|266 — | 24°6
2821282 — 282251 — | — 204264 282 277 282
— 1278 — — 1264 — - — 264 — — 268
264|255 — 264|258 — 77 — 2602 71 —
— = = = 26| — | = = — | 242 —
257 251, — | 257231 — | — 24°8| 246|240 —
248 — — 1248237 — — — — — 235
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Diwrnal Variation of Declination at Phile, Assuan.

Lat. N. 24° 1" 10" ; Long. E. 32° 51’ 50", from December, 1895, to
April, 1896.

While employed on Phile Island examining and restoring the
ancient buildings on the island, magnetic observations in the neigh-
bouring country could not be undertaken for want of time. A
magnetometer was set up, therefore, in a small, empty chamber on the
roof of the Great Isis Temple, and the declination observed hourly
from 7 A.M. to 5 .M., except when the work on the excavations pre-
vented. The results are given in the following tables (see also p. 12):—

December, 1895,

| [ - |
Hours, 20. | 21 22.| 23.1 24. 25.| 26.| 27.| 28. | 20.| 30.| 31.
! ‘ \
7 | — |26:91260 26'4%26'4 257 — |26°0 2575 268|262
8 (246 — | — | — izs-s 2575, — 244 24°4)24°8] —
9. |2471(25°1 25°3)25°0 25°0|26°8 | 24°8 237 2482778250
i |
10 |246/24°8 246 276, — | — |27°1(25°0] 266 — | —
; 4
11 |25°1]25°0] — 296, 28:0 203|278 25-2| 8 |277|27'8 28-4
; i i =
Noon [25°1| — 126°0/29+4 28-2 28°8|27°6|24°1| & 275 — |28°6
i | ) &
1 | — 1246 — | —} — | — | —l237] ° — ] — —
| E
2 (2476251248277 26°0|26'426°2| — 26°2| — |277
3 124°6) — | — (258 24°2|26°0|257 | 237 266 277|281
4 269|246 — |25°5, — | — |25°7|24°6 268 — 2871
|
5 12671258, 24°6/26°2 24°4] — | — | — 26'9126'8j27 9
! i |

(See folding tables for months of January, February and March.)
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W. 4 4+ April, 1896.
| | - |
Wows. | 1. 2 | 8 4 5 6 7. 8 . o
| i ! [
7 — e - | —  — ] — ] —
8 |228, — |228|215 210 199 205|208 | 192
9 — I 204 | — 228 — | — | — | — |
10 — l266 | — | — | — | — 2| — 2009
11 | 246 280|271| — 237 235|246 — @ 228
Noon | 255 — | — | 2575 209 248 260 | 24°6 246
1 . - — - — — — —_
2 | 246 282|260 246 246 242 | 258|260 229
3 SR DI | — — J— |‘ — _— _—
4 — 46| — | — | — ]
5 |229 — |22:8|221 223 210|228 219226

IV. Magnetic Observations at Helwan, near Cadro.

(See table on opposite page.)

V. Secular Variation.

As many early observations as it has been possible to find in various
works have been collected in the following tables for the purpose of
determining the average annual rate of change. Generally the decli-
nation appears to have been annually decreasing by about 6" to 7' in
the first half of the century, becoming, however, 3’ to 4" only in the
second half. For the dip the available observations are very few ; but
from those at Alexandria and at the Great Pyramid, Giza, the rate of
decrease appears to be about 1 to 15 annually. For the horizontal
force the observations are too few, and give results which are not very
concordant.

The observations before June, 1894, were made with the declina-
torium, so that those made at later dates are more reliable, since a
Kew pattern magnetometer with a unifilar suspension was used.

The values obtained cannot be considered as laying claim to a high
degree of accuracy, seeing that in most cases the hour of observation
is not given in the older observations ; still in most cases the number
of years elapsed is sufficiently great to reduce the error thus intro-
duced into the value for the annual change to small dimensions.

(Tables are printed on pp. 16, 17 and 18.)
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16 Capt. H. G. Lyons. [June 6,

V. Secular Variation of Declination.

4
i Tivars 1 Change
Place. ’ Observer, | Date, | Declination | per
i west.
| . annum.
| o ;o ’
Alexandria........| Quesnotand ; 1798 | 18 6 0 —
I Nouet. ‘
. ., . ? 1842 8 24 0 —64
! » veeno. .. Giissfeldt. 1876 | 5 55 9 @ —4d4
| » .. Capt.Leslie, | 1890 | 5 8 0 | —3°8
: R.1. |
' (Ramleh)T d’Abbadie. | 1884 | 5 6 2 P
|
CRIT0 ivovenenn.. } Russegger. [1839 ' 9 2 0 | —
. A s B 15 9V .
,» (Old Cairo) .., d’Abbadie. | 1885 5 98 | 48
., Abbassia ....| FH.G.L. 1895 | 4 5 0 | —7% [39-95=5""3 |
» J. Moqattam.. d’Abbadie. | 1885 1 4 56 5 | —
H.GL.  [1893 | 4 36 0 | —2°5
,» Creat Pyramid, d’Abbadie. | 1885 | 4 48 9 & —
' " » . HG.L. 1893 | 4 32 0 @ —2-1
o ” H.GL. 1901 38 48 6 ' —5'5 [85-0L =88
Helwan ..........| H.G.L. 1893 . 4 27 7% —_
" veeevveons | Mean  for| 1899 @ 4 11 3 -2-7
1899. 1
Siwa Oasis +.......| Cailliand, 1819 ‘ 12 380 0 , -
" b e Jordan. } 1874 . 7 33 0O -5
Mandisha (Baharia ! : ]
Oasis) ..........| Cailliand. | 1819 | 12 11 0 — Village Zubbo |
Jordan. 1874 6 34 8 —6-1 " Qasr
H.G.L. 1894 5 8 9 | —43
Assiub .ovvviveon.s| Cailliand. | 1819 | 12 0 © —
Jordan. 1874 | 5 42 © —6-9
d’Abbadie. | 1885 5 45 9 -
H.G.L. 1893 1 4 49 o | —2-7 |1874-98
; Kharga  (Kharga
Oasis) vvvvven...| Cailliand. | 1819 1 12 10 0 —
Jordan. 1874 | 6 24 0 -6 4
H.G.L. 1894 5 3 0 | ~40
¥Dr.J. Ball. | 1899 1 4 15 0 | —9°6
i |
Mut (Dakhla Oasis) | Cailliand. | 1819 12 0 0 | — Qasr Dakhel, |
! 20 kiloms.
. i north of Mut
Jordan. 1874 6 83 0 | —6°0 :
H.GL. 1894 5 24 0 8
Luxor.....oovv...| Cailliand. | 1819 12 0 0 -
R - J4 25 0 | =65 | At Gurna on
| d’Abbadie. | 1885 JL 4 45 0 —6'9 west bank
I H.G.L. 4 27 0 —6-0

* Used Bamberg’s Declinatorium,



1901.] Magnetic Obseivations in Egypt, 1893—1901. 17
V. Secular Variation of Declination—continued.
o s Change
Place. Observer. | Date. Decl'matxon' per
west. |
[ annum.
|
o ’ 1”7 j
Assuan ..........| Cailliand. | 1819112 0 0 | —
d’Abbadie. | 1885 5 13 2 | —6°1
H.GL. |1895| 4 26 0 —4°7
Amada....enne.... Cailliand. | 1819 |11 13 ¢ = — | At Tomas, 6
kiloms. up-
H stream
H.G.L. 1895 4 38 0 | —-5°2
|
Wadi Halfa....... Cailliand. | 1819 11 80 0 | —
‘ H.G.L. 1895 4 40 0 | =54
Mirgissi (Amka) ..| Cailliand. | 1819 | 13 0 0 j — At Sarras, 20
kiloms. south
IGL. |1803 ] 4 56 0 ‘—(,-2

The magnetic bearing of the walls or axes of certain temples is
given in the “Description de I'igypte,” and from these an approximate
value for .the secular change in the declination may be deduced.

On Philee—

Magnetic
bearing,
1799.
Great Isis Temple.... .. 44° B. of N.
Nectanebo’s Temple.... 25°
The Kiosk (or Pharaoh’s
Bed) vorvnivenainn.. 104°307,,

The Declination in 1896 was 4° 23 W.,
annual decrease of 44,
Kom Ombo Temple—
Magnetie bearing of axis, 1799.. .. ..

1892.. ...

3 ”

Change in 93 years
PEr ANnUM cu v esaess

cesssevasece e

2 RN

Edfu Temple—

Magnetic bearing of axis, 1799 .....
1892 .....

3 ”»

Change in 93 ¥ears covevvvecevenan
Ter annim .....

” DRI I NN

VOL. LX I,

True Deelination,
bearing. 1799.
32° 5 1. of N. 11° 55
13° 28 |, 11° 32/
93° 25" 11° 5
Mean........ 11°31’

which gives an average

E. of N.

556°
43° 55

1105’
72

15°

3° 10

E. of N,

11° 50
7T
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Secular Variation of Dip.

Place. Observer. | Date. Dip. Yearl.y
change.
o ’ 1
Alexandria ........|Quesnot and | 1798 | 47 30 —
Nouet.
’ ? 1842 | 438 48 —5°0
ceee .. | Giissfeldt. | 1876 | 42 52 —16
' (Ramleh) | d’Abbadie. | 1884 | 42 477 —07
Cairo—
Great Pyramid....| d’Abbadie. | 1839 | 41 41°8 ——
N b e Y 1885 | 40 46°8 | —1-2
H.G.L. 1901 40 316 —1-0
Luxor ..........| d’Abbadie. | 1885 | 33 77
H.G.L. 1895 | 33 38°1 +8°0
Assuan vove e e - e — -

Secular Variation of Horizontal Force.

B B |
H. in
Place. Observer. Date. C.G .S. Annual
units. change.
Alexandria .. ...... — 1842-5 027955 —
S e Giissfeldt. 1876 02914 +0+00036
»” (Ramleh) | d’Abbadie. | 1884 02971 +0 00067
Cairo, Abbassia ....| d’Abbadie. 1884 0°30159 —_—
H.G.L. 1895 0+30076 —0 00008
H.G.L. 1896 030038 -0 00010
Great Pyramid ....| d’Abbadie. | 1885 03034 —
H.G.L. 1901 0°2992 — 000026
Luxor ............| d’Abbadie. 1885 0°3249 —_
H.G.L. 1895 0 32070 — 000042
Assuan ..ve00......| d’Abbadie. 1885 03259 -
H.G.L. 1895 032364 —0°00023

As the observations for declination given in Tables Ia, b, ¢ and Il
were all made between the autumn 1893 and the spring 1895, during
which time the secular decrease would have been about 5', equal to
about half the amount of the diurnal variation, no reduction to an
epoch has been attempted. The values obtained by observation have
been plotted on the accompanying map, and the isogonic lines drawn
between them by hand.
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These appear to show abnormally high values at Qena where the
faulting of the Nile Valley is highly developed, and also at Esna and
at Akshi (Serra) between Abu Simbel and Wadi Halfa. At this place,
too, the horizontal force has a high value.

APPENDIX.
Observations on the Upper Nile.

The following observations were taken in March and April of the
present year (1901) while accompanying Sir W. E. Garstin, K.C.M.G.,
Under-Secretary of State for Public Works, from Khartum through
the region of the “Sadd” to Gondokoro and back, and are added
here with his permission. As this journey was specially undertaken to
see the upper rcaches of the Bahr el Jebel, and to measure the
discharge of the White Nile and its various tributaries in this distriet,
magnetic observations had to be taken whenever opportunities
occurred. It has consequently happened that the stations occupied
cannot be described with sufficient accuracy for them to be re-occupied
at a future date, since most of them were wooding-stations with no
permanent building or other marks in the neighbourhood.

The latitudes given are taken from the map of the Bahr el Abiad (White
Nile) made under the direction of General Gordon, when Governor-
General of the Sudan, for the stations on that river ; and those on the
Bahr el Jebel from a compass survey of the river made on this occa-
sion and adjusted to the latitudes of Gaba Shamba, Kenisa, Bor, Lado,
and Gondokoro, which have been determined by observations at
various times. (See map, p. 24.)

The station occupied at Omdurman was on the left bank of the Nile,
half-way between the gunboat workshops and the angle of the old
Omdurman wall, and about 100 metres from the river bank.

These observations, extending as they do from about 16° to 5°
north latitude, and crossing the magnetic equator, form an interesting
continuation to those from Cairo to Wadi Halfa, 30° N. to 21° 30’ N,,
which have been given above.

No attempt has been made to reduce these southern results to the
same epoch as the others, since no reliable data are as yet available for
doing so. Hardly any observations exist, it seems, which can be
utilised to determine the secular change. Pruysenaere’s results (quoted
in the following short table taken from ¢Petermann’s Mittheilungen,’
Lirgiinz.-heft 51, 1877) in the desert east of the Bahr el Abyad (White
Nile) appear to show too much local attraction to be of much use.

An observation of Russegger’s in April, 1837, at Torra, on the Bahr
el Abyad, gives 9° W. for the declination, which, taking the present
value at 5° 20" W., gives 3° 4’ of annual decrease.
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Place. Lat. N. Long. E. D;gﬁg?gtzn‘
]
JoAbel oLl 12° 42 34° 25' 9° 10/
J.Qerebin cvveve i nivinncnnonn . 12 8 34 15 20 01
‘Werkat (southern part) ceven 12 8 34 10 6 30
Roro ....... PRI 11 54 34 3 12 05
Gule . PR I T S 11 43 33 57 8 40

Also Captain A. W. Peel gives the West Declination at Khartum,
as 8° 30" in October, 1851, and Lieut. Watson, R.E., gives 7° 30" West,
for that of Rejaf (lat. 4° 40"+ ), on 15th December, 1874.

The only other observation it has been possible to find in the books
of travel, &c., available in Cairo, is a value of 7° 30’ W. for the decli-
nation at Gondokoro on March 20, 1861,% which with 6° 20’ for the
present values gives — 2’ per annum.

Unfortunately the first rains were already threatening at Lado and
Gondokoro, and the sky was usually too cloudy to admit of satis-
factory observations for azimuth, Hellet el Nuer and El Kenisa were
therefore the only two places where the declination could be deter-
mined on the Bahr el Jebel. TRussegger also gives for El Obeid
declination 8° 30’ west and dip 18° for April, 1837, but neither of
these can be utilised, being too far from the Nile.

The instruments used were Kew-pattern Magnetometer, No. 87, by
Elliott, and a Dip Circle, No. 131, by Dover.

* Peney, ‘ Bull. Soc. Géog. Paris,’ 1863,
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Magnetic Observations in Egypt, 1893—1901.

[June 6,
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1901.] Effect of Mercury Vapour on the Spectrum of Heliwm. 25

Description of Stations.

Bank
Place. of Observations made.
river.

Omdurman, 200 metres south of | Left | Declination. Dip. Horizontal force.
steamer workshops

Kawa (lat. 18°55").. .. .ovvvevuee.| ,, | Horizontal force.
Goz Abu Goma (lat. 13° 23’) «eee oo | Right | Dip.
Renk..ovvuiveiiiiiinenennnenn, ,» | Declination.

6 kilometres up stream of Jebel
Ahmed Agha

16 » Left » ”» »

Near Kaka (ht 10° 30’) <eeseenea | Right

48 kilometres down stream of
Fashoda (lat. 10° 20%)

8 kilometres up stream of mouth of
River Sobat, on Bahr el Abyad
Wood station on Bahr el Abyad,

east of mouth of Bahr el Zaraf
12 kilometres
Bahr el Zaraf, 20 kilometres from | Left | Dip.
mouth
Bahv el Jebel, 10 kilometres. ve .. ..
South of Hellet Nuer (lat.8°9’ 80”)
Kenisa (lat. 6° 46" 0) .. »» | Declination. Dip. Horizontal force.
‘Wood station, south of Bor on Bahr Right | Dip. Horizontal force.
el Jebel (lat 6°5")
‘Wood station, south of Kiro on Bahr
el Jebel (lat. 5° 15%)

Declination. Dip. Horizontal force.

”» 2 3 b2l
,, | Declination. Horizontal force.

,, | Dip. Horizontal force.

5 | Declination. Horizontal force.

” bE LRl

“Note on the Kffect of Mercury Vapour on the Spectrum of
Helium.” By Professor J. Normax CoLuig, F.R.S. Received
June 3,—Read June 19, 1902.

Some years ago the author, in conjunction with Professor Ramsay,
published the results of some experiments relating to the visibility of the
spectrum of one gas in presence of another.*

Since then some experiments have been made on the effect of
mercury vapour (when present in considerable quantity) on the
spectrum of helium in an ordinary Pliicker’s tube, under the influence
of the electric discharge from an induction coil. When the spectrum
of helium is examined in an ordinary Pliicker’s tube, it appears to be
a simple one consisting of only eight lines—two red, one yellow, three
green, one blue, and one violet.

The spectrum, however, of the negative glow is much more com-

# ¢ Roy, Soe. Proe.,” vol. 59, p. 2€2,
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