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PART I.

PROLEGOMENA.
1. The Apparition of 1826--1897.

Like that of 18g4, this oppositica of Mars was, on the whole, a
very favourable one, It is true that the planet, which in 180z,
approached the earth at the distance of o'377, and in 1894 at
0431, was af the distance o-561 (52,041,000 miles), on
December 4, 1896, IBut the great northern deelination, and
conscruent hizh altitude to European astronomers, of Mars at
opposition more than compensated for the reduced disk, which,
even at maximum, scarcely attained 197 12.

The planet passed In perihelion on 1896, June tz2. Tle
summer solstice of its southern hemisphere took place on July 1o,
and the vernal cquinox of its northern hemisphere on Decem-
ber 23. The opposition (December 10), having oceurred in
helioeentric longitude 79° 4%/, the latitude of the centre of the
disk was negative in December, and Mars showed us slightly his
south pole during the best part of the apparition. The com-
bination, however, of the movements of the earth and Mars in
their orbits gave rise to more than one change of sign in the
latitude of the centre of the disk, which, stavting on 1896, June 1,
at — 24°% became positive by September 24, to attain its greatest
positive value -+ 2°8 on October 27. By November 24, the sign
of the latitude was again negative, reaching its second maximum
negative value — 7°-3 on 1897, January 15, But from March 14
to the end of the apparition the Iatitude was again positive, Thus
the earth passed in 18961897, no less than three times through
the plane of the Martian equator.
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2. The Work of the Section.

This is of a very high order, and constitutes & marked progress
in our knowledge of the planet, Fxeepting Prof. Schiaparelli’s
wonderful powers, we might say that no single observer’s efforts
could ever attain the standard of truthfulness and accuracy
arrived at by the aggregate result of the British Astronomical
Association’s band of Martian observers.

The weather in Turope, ag we shall presently see, was anything
but satisfactory during the autumn of 1846, and it is gratifying
to find that so large a number of drawings lave heen sent in
under such untoward circumstances,

The following are the names of the Members having joined the
Section in 1896-1897.

Aperture
of
Observer, Locality, . Instrument ; DT
in ings.
Inches,
i F
i a ‘
Awrontapi, E. M. - -~ | Fuvisy, France - { g'{ (S)pgc } 53
Cranx, J. F., B.A., BSc. - | York - .| 4L oG —
Davis, G. T- - - Reading - - 330G [21] 14
Dorig, HErrERT, M.D. - i Chester - = | 1o} Spec. —
Gawe, W. F,, F.RA B, - | SBydney, New South 5 0.G. 3
Wales. 61 O0.G. [;
Guivrites, H. ¥, - ~ | Streatham, Surrey - 6% Spec. lo] 4
Harr, W J. - - | Nantwich, Cheslure | 47 Spee. 6
Kemermorye, Rev. D. IL, | Wellington College, | 121 Spec. 7
MLAL, FRAS. Berkshire,
\ Kensington, Londen| 6 0.G. 1
Maw, W. I, F.R.A.S. “ |1 Outwood, Surrey - | 8 O.G. [ [61 5
Meares, J. W, FR.AS. - | Caleutts, Tndic - | ol Spec. 15
Meg, Arruux, F.RAS, - i Cardiff, Wales - | 81 Spee. [6] =
M%I.%swom‘u, . B, Capt. | Tricomali, Ceylon - | o9i Spec. 6] *4
e dliy '
1 . L ¥
Morpux, Arng T, - ?3:;5?5 }Fra;nce ;f% 8(6}1 } [2]
Orrogrp, J. M., ERM.8. - | Xaling - - Iz% Spee. 8
PHiLLies, Rev. Tu. E. R, - | Yeovil, Somerzet - 95 Spee. [32] 18
RuEDEN, ). - - - | Trient, Tyrol, Aus- 5 0O.G. 2
fri.
Roeerts, C., F.R.AS. - i Aberdeen - - | 6% Spee. [373 2x
Townsuenp, IL J. - - | Leeds - - | 93 Spec.
WiriLtaxs, A.  Sraniey, | Brighton - - | 6% Spee. 1
FR.AS.

* (Capt. Molesworth was cnabled to take 174 drawings during the
apparition. Six of these have been sent to the Association, while the whole
set of admnirable delineations was forwarded to the Director for inspection, and
a summary of the notes accompanying them has been utilised in the present
Report.

The original number of drawings to hand was 215. But as

50 of these were destrayed by fire at the Bourges Seminary, the
761
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residence of Abbé Morenx, to whom the drawings were
circulated, the final number was redueed to 165. The figures in
brackets in the last column of the table give the original number
of drawings forwarded to the Section by the respective Membets.

A complete lst of the drawings received is given in the
{ollowing Table :—

w and ¢ stuud for the longitude und the latitude of the eentre of the disk
respectively, as always hereafter.

' Observer, \ rate. i w o .
I
| ! T -
1 Antoniadi - - Jan. 5, 1897 = Q — 7%'0
2 | Maw - - | Feb. 7, ,, - 2 — 58
3 | Meares - - Dee. 21,1896 - | 5 — 52
4 | Maw, Pl 2, fig.1 - Jan. 1,1897 -, 22 — 67
5 | Offord - - | Jan, 3, ,, - 23 69
6 Ihillips - - | Feb. 3, ,, - 26 — 63
7  DPhillips - - | Mar. 15, ,, - 27 + o3
) Kempthorne - Jan. 3, - 3o — 69
g Phillips - -, Heb. 9, , - it - 56
1o Antoniadi - - - June 30, 1896 - ‘ 34 ‘ —~19*3
11 | Meares - - Dec. 21, ,, - 40 e §en
12 | Antoniadi - -1 Nov. 25, ,, - 48 — o'I
13 | Antoniadi - - June 27, - 49 —19'9
14 | Kempthorne - i Nov. z0, ,, - 51 + o8
15 Meures - - | Dec. 18, - 52 - 47
16~ Antoniadi - = | Dee. 27, - 56 — 6-1
17 | dntoniadi, Pl 2,fig. 2 Jan. 31,1897 - 62 — 60
18 ‘\ Phillips - - FKeb. 3, ,, - 6z — 63
19 ; Meares - - " Dee. 18, 1856 - 7a - 47
20 Meares - - - Dee. 15, - 5 — 4z
z1 @ Phillips - - Jan. 27,18¢7 - 83 — &9
22 | Antoniadi - - Jan. 3§, - 33 — 6°6
23 ' Kempthorne - QOet. 8, 1896 - 9c + 17
24 | Meares, . 2,fig. 3- Thec. 18, ,, - 95 - 47
25 Antoniadi - - . June 23, - 56 —20'7
26 | Antoniadi - - U Jan. 26, 187 - : o1 - 6°g
27 Roberts, P, «, fig. 4. Nov. 13, 1896 - 103 + 17
28 Antonmdt - May 17, - Its —-z54+
29 Meares - - | Dee. 12, ,, - 116 - 36
30 Antoniadi - - | Dee. 15, ,, - 120 4z
31 Antoniadi - Jan, 26, 18¢7 - 123 - 49
32 | Meares, Pl 2, ﬁg 5 Dee. 9,18¢6 - 130 — 2°9
33 Antomadl - | Oet, 13, |, - 13 + 2z
34 Auntoniadi - - | Nov. 7, - 147 + 23
35 « Antoniadi - - | Qet, 2, - 149 + 11
36 ‘ Hall - -1 Dec. 14, - 152 — 4'C
37 | Antoniadi - - Jan. 26, 1897 - 152 ' — 679
38 ., Phillips, Pl. 2, ﬁg 6 . Jan. 27, ,, - 156 | — 6'g
ig Anuntoniadi - - | Nov. 10, 1896 - 158 + 21
30 | Meures - - Dee. 8, - 160 - 277
41 | Anteniadi - - Qet. 2, - L 4+ oxr
4z | A. 8. Willicms, PL. 3,’ Aung. 29, - | 167 — 53
fig. 7. !

43 | Kempthorne - Nov. 9, o - a6y + 271
44 | Antoniadi - - ! Sept. 30, - . 168 + o8
45 | Offord - - | Dee. 13, - a6y o= g
46 ; Antoniadi - Nov. 10, o - ‘\ 173+ z2°x
47 i Antoniadi - - Jan. 22,1897 -1 178 ' — g

o3
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I i

No. | Observer. Date. i @ ¢
48 | Phillips - - | Feb. 28,1897 - 178 - 27
49 | Antoniadi - - | Dee. 10,38g6 - ° 180 — 32
S50 ) Davis - - Nov. 4 - 183 + z°§
51 | Davis - - | Dee. 1z ,, - E86 - 36
52 | Antoniadi - - | Nov, 10, 4 PRI §:4:1 + 20
53 | Mee - - | Dee. 15, ., - 188 — 4'1
54 | Roberts - - ! Oct. 6, , -5 190 + 1'6
55 | Roberts - - i Nov. 4, , - 190 + 2+5
56 | Molesworth - - | Jan. 9,1897 - i 192 - 72
57 | Meares - - | Dee. 3,1896 - 196 — 17
53 Davis - -1 Nov., =z, ,, - | 196 + 2'6
59 Half - -1 Dee. 14, 5 - 198 — 4'0
6o | Kempthorne -1 Dee, 11, ,, - 199 - 34
61 Antoniadi - - | Dee. 1o, - 202 — 32
62 ! Roberts - « | Oct, 5, , . 203 + 1'4
63 | Griffiths,PL 3, fig. 8 | e, 11, ) 203 — 33
64 : Antoniadi - - July 19, ,, -] 205 —15'0
65 | Roberts - - | Nov. 7, o - zos + z'I
66 ' Roberts - - | Aug. 25, - 207 — 6'2
&y Davis - -1 e 11, - 207 . — 3°3
68 | Offord - - | Dee. 12, - 207 | — 36
6g | Antoniadi - - | June 12, ,, - 215 | —22°%
70 | Davis - -1 Qet. 31, - 215 Y o+ 27
71 . Roberts - - July 13, - 217 —15'3
72 Maw - - | Jan, 17, 18¢7 - 217 | — 7°3
73 | Antonindi - - ! Dec. 10,1896 - | 219 |~ 32
7¢ | Meares - - Nov. 3o, ,, -1 220 — 11
75 | Roberts - - Qet. 2, , YN + 10
76 | Phillips - - | Dee, 11, o, - 22x - 33
77 | Hall - - | Dee. 11, ,, - 233 — 34
78 oberts - - | Aug.24, - 230 — 62
79 Hoaw - -t Jan, 15, 1897 - 231 - 73
80 Rheden - - | Dec. 8,1896 - ' 232 - 27
gt |, Offord, PL3, fig.g - | Dec. 11, -] 233 - 33
g2 ! Phillips - - | Fub. 22, 1897 - 233 — 37
83 . Roberts - - | Nov. 7,186 -1 235 | + 21
84 | Griffiths - - | Dec. 7, , i 239 — 24
85 | Antoniadi - -] Nov. 4, - 240 + 25
86 | Davis - - | Feb. 22, 1897 - 240 - 37
. 87 | Antoniadi - | Jan, 8 ,, - 241 |
88 | Davis - = | Oct. 29, 1396 - 243 1 + 2°8
89 | Offord -1 Dee. 12, - 243 — 37
go | Phillips - « | Dec. 11, - 244 - 34
g1 | Davis - - | Qet. 28, ,, - 246 + 2°8
gz Gfule, 71, 3, fig. 10 - ' Dec. 31, ,, - 246 — 65
93 | Offord - - Dee. 11, - 247 - 34
94 | Phillips - - | ¥eb. 17,1897 - 247 — 4'5
g5 | Offord - -1 Dee. 7,186 - 2350 — a2'b
96 | Kempthorne - | Jan, 17, 1897 - 250 - 73
g7 | Antoniadi - - Dee. 7,1896 - 252 - 25
g3 | Antoniadi - -1 Sept. 28, - 253 , + o'5
og | Meares - - | Nov. z9, ,, - 257 | — 0°'¢
100 | Roberts - - | July rz, - 258 ’ —~16+8
1or | Roberts - - | Oct. 31, ,, - 259 | + 2°7
10z | Antoniadi - =1 Oct, 30, - 260 1 4+ 2°7
103 Davis - -] Oect. 26, ,, - 262 + 28
104 | Antoniadi - - Dee. 7, , - 262 - 2'5
o5 ! Phillips - - Feb. 17,1897 - 265 = — 4'5
106 | Avtomiadi - - | Jan. 8 . .| 266 -1
107 | Antoniali - - | Sept.28,1896 - ' 267 | + o5
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No. Observer. Date. I w ¢
| ] i

108 | Haill, Pl 3, fig. 11 - Dec. 5, 1896 -1 267 - z'1
109 | .Antoniadi - - | Oct. 29, ., -1 abg + 277
110 | Phillips - - [ Jan. 25, 1897 - | 269 — 7'3
111 | Roberts - - | Oct. 27, 1896 = ‘ 270 + 28
112 Phillips - - Fel. 14, 1397 - | a7t - 50
113 | Aptouindi - - July 12,1866 - z72 —167
114 | Roberts - - Sept.ay, , - 272 + 04
115 | Anteniadi - ; Oct. 30, - 275 + 27
116 | Morene, P13, fig. 12 Oct. 30, - 275 + 27
117 | Antoniadi - » Dee. 7, 4 - 277 - 25
118 Aunteuindi - - | Sept. 26, - 279 + o'z
119 | Antoniadi - - | Hept. 26, ,, - 279 + o'z
120 | Molesworth - Nov. 28, ,, - 279 — a7
121 | Grifliths - - Feb, 16, 1897 - 79 — 47
122 | Koberts - - July t1, 186 - 231 —I7'0
123 Antouiadi - - Sept.ay, - 234 - 13
124 | Mee, Pl 4, fig. 13 - | Dee. 3, -1 285 - 17
125 Antoniadi - - | Dee. 8§, ,, -, 285 — 283
126 | Antoniadi - - | Dee. 8, -~y 285 — 28
127 | Roberts - - Oet. 31, ,, - 286 + 27
rz8 | Phillips - - | Feb. 21, 1397 286 - 3-8
129 | Gale - - ¢ Dec. 24, 1896 - 288 - 57
13o | Roberts - - { July 11, - 289 —1i7'0
31 | Davis - - | Nov. 30, - 290 — 1z
132 Philiips - - Dee, 3, ,, - 290 — 17
133 | Antooiadi - - July 10, - 252 —17°0
134 ) Offord - - | Nov. 3o, , - 296 — 1K
133 Roberts - - | Aug. 16, ,, - 2g97 — 82
136 Antoniadi - Sept, 17, -1 258 — 13
137 Davis, Pl 4, fig. 14« | Oct, 22, - ' lo1 + 27
138 Rheden, T, 4, fig. 15 Dee. 2, - 3oz - 15
139 Davis - Feh. 17, 1897 - 304 — 45
140 | Gale - - | Dec. 26, 186 - Jab — 60
141 Meares - - | Dee. 27, 5 - Jog — 61
142 Davis - - Qet. 21, - 310 + 27
143 Maw - - | Nov. 29, ,, - 310 — o'g
144 | Antoniadi - - | Jan. 5, 1897 - 310 — 70
145 Antoniadi - - | Oet, 23, 1896 - 312 + 277
146 Griffiths - | Nav. 29, ,, - 318 -~ o°g
147 Hall - - | Nov. 29, ., - 318 — o'g
148 Roberts - « | Sept. 22, ,, - irg — o4
149 : Molesworth - - | Neec. 24, - 320 — 57
150 Townshend, Pl 4, fig.16| Nov. 30, ,, - 322 —-Ix
151 | Davis - Qct. 20, - 324 + z'6
152 Antoniadi - = | Qet. 23, ,, - 327 + 27
153 Phillips - - | Nov. 29, ,, - 327 - o8
154 | Hall - - | Nov. 29, ., - ilo — o8
155 | Meares - - | Dec. 24, - 333 — 57
156 Roberts - - July 5 . - 335 —18t2
157 | Antoniadi - Nov. 3o, ,, - 335 - 11
158 Kcmpti’iume Pl 4.,ﬁg 17 Nov. 29, ., - 338 — o'g
159 | Antoniadi - Jan. 5, 1897 - 33y - 7'o
160 - Antoniadi - - | Oet. 23, 18g6 - 342 +o2tg
161, Phillips - Nov. 29, ., - 342 — 08
162 | Molesworth,Pl.4,fig. 18‘ Dec. 23, ,, - 345 — 56
163 Hoberts - I Bept. 19, ,, - 347 — '8
164 Antoniadi - - | Nov. 28, ,, - 349 — '8
165 Meares - - | Dee, 28, ,, - 339 — 63
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The Seetion may be congratulated in having among its
Meinbers such past masters in the ar¢ of detecting and accurately
delincating the details of the Martian surface as Capt. Molesworth
and the Lev. T. E. R. Phillips. The arcographic work of the
former, based on 174 beautifully execnted drawings, constitutes one
of the hest siudies of the planet ever undertaken, and what is to be
regretted is that our limited space does not allow us to do fuoll
justice to it herc. We can only hope to sce some day Capt.
Molesworth himself embodying the results of hisadmirable investi-
gation in a separate volume. Meantime the Rev. T. E. R. Phillips
has taken the utmost possible advantage of the slightest break in
the overcast skies of the British Isles, and the excellence of his
work, made under such untoward circumstances, gives us an idea
of what he could do in more favourable climes. The Section is
further indebted to Mr, Meares for his truthfully refreshing
pictures of Mars, and to the Rev. P, H, Kempthorne for his ve
accurate designs. Messrs, Maw, Mec, Morvenx, Griffiths, Offord,
Rheden, and Townshend also supplied wvaluable notes and
drawings, wlile the modest apertures of Messrs. Davis and Hall
did excellent work on the rnddy planet. On the other hand, it is
to be regretted that we had not the full collaboration of that
distinguished astronomer, Mr. A. Stanley Willisms, and that the
low northern altitude of Marg in the southern hemisphere did not
allow onr valued colleague, Mr., Walter F. Gale, to study the
planet as he would like to have done.

Before concluding this short sketeh of the work of the Section
in 18g6~g7, the Director would like to cxpress his sense of deep
gratitude to Prof, G. V. Sehiaparelli for his invaluable suggestions,
eriticisms, and descriptions of the most intricate phenomena
presented by the planet; also to Mr. Percival Lowell for an
account of his work in 1896, so kindly given. Short extracts
from Mr, Lowell’s letters accompany, in foot notes, the text of the
observations for the benefit of the Section.

3. The Weather.

In Europe was, as a rule, very cloudy. Writing on January 14,
Rcv T. E. B. Phillips says: “T have had a most diqappointing
¢ time, worse than [ can ever remember, and it wag in the vain
hope that the sky would clear that I delayed sending you my
drawings till now. Night after night, weck after week, we
“ have lnad continuous, almost unbmken, sheets of cloud, So
¢ utterly wretched has the weather been that a drawing of Mars
“ could ouly be made on one night out of the last fwenty-cight,
“ though T have been on the look out on every possible
“ geeasion,”

Mr. Mece also found *the weather at Unrdiff very wunpro-
pitious.”

Mr. Griffiths, however, remarks, that at Streatham ¥ the
weather bas not been very unofavourable. Most clear nights
gave good definition. The night of November 29 was superb
and without o tremor,”

At Bourges, us at Juvisy, overcast skies prevailed, and there
were certainly not seven cloudless nights a month, as a mean,

[ 80 ]
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Most of these gave bad definition, and very often it was hopeless
to attempt a sketch,

We have the same distressing meteovological record from
Australia.

Fortunately for the Seetion, however, matters were different
in India and Ceylon. Writing from Caleatta, Mr. Meares says :
“ Definition always good, so it was merely a question of different
“ degrees of fine definition and the planet’s altitude.”

A curious effect of passing clouds on definition was repeatedly
obhserved at 'Frincomali, hy Capt. Moiesworth: “ As the clond
“ approaches within 15° or 206" of the planct, the latter, even on
“ a pight of excellent definitiorn beging to blur and “boil’ as
 though the cloud was encircled with a dense layer of hot air
currents. This boiling comes on quite suddenly, and the
approach of a cloud can be at once foretold without taking
the eye from the eye-picce. During the actual passage of the
cloud, the image, when visible, is fairly steady, but the ¢ boiling’
is again noticed after the cloud has passed the planet, the
definition becoming sharp with grent suddenness when the
planet is about 15” elear.”

13
[
13
113
113
111
L4

4, The Telescoye,

The past apparition of Mars gave us some striking examples
of the wonderful efficiency of the “Calver reflector” in the
detection of delicate plapetary detnils. The aperture that per-
formed, as a whole, best, was the g-in, The 10}-in. and 1z-in,
were less fortunute, and so were apertures below g inches,

These facts should be borne in nind by planetary observers,

5. The Colours of the Disk,

The “continents ” are described as “a very pale orange, and
“ very much that of a gas flame,” by Griffiths.

The same obscrver gives a decided bluish tinge to the * seas.”
On Janvary 15, Rev, Phillips wrote :— The seas seemed of a
# more decided bluish green than 1 have scen them before.”
And later :—* The colours [of the seas] have gencrally appeared
“ of a bluish green. Syrtis Major on February 16 was of a dark
“ ¢ verdigris.” Iis tone was decidedly deeper than in November.”
The Dircctor finds the Martian seas of a steel grey colour
invariably. Qccasionally, the band round the N. polar cap
assumed a bluish tinge,  But this was never quite certain.*

The bright borders of some Marie have no objective existence.
They are merc contrast phenomena, which one ean perfectly
reproduce on paper.

The colouring of the 18 drawings at the end of this Report was
copied from Mr, Walter J. Hall’s beautiful sketches,

* Mr. Lowell gives a beautiful sky blue colour to the seas when observing
the planet in daylight. It will be remncmbered that Secchi eingularly enongh
saw them almost black by day.
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6. On the Observation of the Details of the Martian
Surface.

A good 4-in. O.G. will give an exacl idea of the Mertian
topography. But in order to hope for ao view of the intricate
canal system, an aperture of at least 6 inches is necessary. Here,
however, the experience of observers varies, and what is “an
obvious feature” to one observer in an unpreiending 6-in,
reflector is invizible to another in the monster 36-in. Lick
refractor.  Kverybody sces in his own way.

“ My experience,” says the Rev. T, K. R. Phillips, ¢ of Martian
“ observalions this winter (the first time I have ever used anything
“ more than my 3-in. refractor on this planet) has led me to
“ believe that Mars is not ncarly so difficult an ohject as is
“ commonly supposed, and thst many of the canals are easy,
“ quite as casy as the wisps often scen crossing the equalorial
“ zoue of Jupiter, T eonsider that Dars bears high powers with
“ wmdvantage, Letter, perhaps, than any other of the planets,
 gertainly better than Jupiter, as the intrinsic brightness of the
“ disk seems so much greater. I found that as @ general role
“% a power of 260 gave me the most perfect fmage of Mars,
“ though splendid views might be obtained with over 3co in
“ good air. But as regavds Jupiter, I find that I can see no
“ more, or very littie more, with these high powcrs than I can
“ with 185, which is the eye-piece I usvally employ in scrutinising
% the Jovian disk.”

With a large aperture, the illumination of the field of view is
a useful avxiliary, "and this was tried with advantage to the
definition by Mr. Maw and tho Director. Yellow glasses give
the same result. The planst is Test seen behind light eirmi or
cirro strati, or even in fog.

7. The Canals.

Were seen by ail the working Members of the Section
jnvariably. Somwe dotails of their visibility will surely interest
the Members of the Association,

“ Geuerally spenking,” says Capt. Molesworth, “ the canals
% geen during these observations do not present the hard line-like
“ appearance snd angularity with which they are drawn by
¢ Schiaparelll, This 1s probably due 1o the use of low powers,
“ the unsteadiness of my slow motions, and the want of o driving
“ clock. Some of them, such as Gehon, dinbrosia, Lestrygon,
“ and Avernns were certainly seen at times as well defined narrow
“ lines. DBut as a rule the canals appear slightly curved and of
% appreciable breadth, the angles being gencrally rounded and
“ softened ... The Maria are generally darker at the embou.
“ chure of a canal; the canal broadening slightly where it meets
“ the Mare; the latter curving round slightly to form = sort of
“ delta at the estuary. When seen double, the two components
% appear usually as slightly darker edgings to a fuint included
¢ ghade, the canal appearing, under auny but the best definition,
¢« merely as a shaded band.”

[ 82 1
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Writing on Decernber 12z, the Rev. T. K. R. Phillips says:
# Unless thesze so-called canals are of quite recent appearance, I
“ eannot understand how it is that so few of them were seen and
% drawn before Schiaparelli called attention to them in 1897, T
“ do not think they could well be migsed by a good obscrver,
 with a good instrument, in the present day.)”

“ With the planet so small,” says Mr. Meares, “it would
“ hardly be expected that much detail would be visible, but I
¢ ywas surprised to find that of the few canals seen, none appeared
‘ ag a sharp hard line as usnally represented.”

The Director’s experience with M. Flammarion’s excellent
g3-in. equatoreal is that the canals are very diflicult objects,
vigible only by rare glimpses, and bad it not been for
Prof. Schiapurclli’s wonderful discoveries;, and the fore-
knowledge that “the canals are there,” he would have missed
three-guarters ut least of those seen now., The final result would
thus scarcely attain the value of Secchi’s, Lockyer’s, Dawes’, or
Green’s capital drawings.

The Juvisy drawings fully corroborate Capt. Molesworth’s and
Mr. Meares’ statements on the broadish and diffused appearance
of the linear markings (which is a corollary of their indis-
tinetness), for out of some 55 of these streaks scen in 18g4 and
1896, only the ZLeestrygor was found, during both oppositions,
as an exceedingly fine black line. In justice, however, to the
unrivalled Milan drawings, it should not be forgotten that the im-
perfect secing of a narrow black line gives the appearance of a
more or less diffused dusky bund.

* # * * # * * *

~ -

The total nuwmber of canals seen in 1896~97 by the Members
of the Section is 106, Of these, 76 belong to Schiaparelli’s
maps, 12 to Lowell’s, while 18 are cither “new” or unidenti-
fiable.

In the following three tables will be found the names of all the
known canuls seen, and the exact positions of the “new ™ ones.
Duplicity is indieated by (d).

I. Scniapanerrrs Maps,

Fsacus. Boreas. Galavias.
Aithiops. Callirrhoce. Ganges (d).
Agathodeimon (d). | Cerarnius. Gehon.,
Aleyonius, Cerberus (d). Gigas (d).
Alpheus. Chrysorrhoas (d). Gorgon,
Ambrosia. Cyclops (d). Hades.
Amenthes, Dardanus. Herculis Columuee,
Antaeus. . Deuterontius. Hiddekel {d 3.
Anubts. Eosploros. Hyblcus,
Araxes. Lrebus {d). Hydaspes,
Aseanius. Fumenides- Orens (d). | Flydraotes.
Astaboras. Funostos. Tamuna (d 7).
Astapus. Fuphrates (d). | fazartes,
Astusapes. Euripus, b Tndus {d).
Averiis. Fortunc. i Jordanis,
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|
. - Sirenius
dris. Pactolus. e ’
Issedon. Peneus. 1 A;f!/&' (d)d'
Leastrygon., Phasis. Ta?f;lzs (cd).
Jethes. Phison {(d ?). ’ TC;J tc/zru-s.
Nectar {d). Phlegethon. | Ti;(;rr:l (@)
Nepenthes, Plutus. ! Tt :
Nilokeras (d). Protonilus (d). ? T”';’:’" s (d)
Nitus (d). Pyriphlegethon. Lyphonius (d).
Orontes (d ?). Scamander. : X-an?;;ﬁ'
Ouaus {d). i Sonots. ‘ UNNAM"B'D
IT. Lowzrrr’s Mae,
“ Asopus.” “ Dargomanes.” | ¢ Hyseus.”
¢ Beatis” “ Elison” ‘ “ Newdris.”
 Brontes (d).” « Helisson.” ; “ Thyanis.”
“ Daradox.” “ Hypsas” | ““2g Nilokeras.”

ITL. “ Nuw ” or UNIDENTIFIABLE CANALS,

| — ——
; Hxtent, Extent.
Refer- - Refer-
ence Frow To ence From To
I[Et,ter. } S ___—:- B Ilette]" T 1
Lo ¢ @ 9 w ¢ w ¢
! | i
A ‘ 15 ° .q.f:: 12 K 260 | +28 | 283 | +23
B 5 | — 86 S0 | + 7 L 265 | +4a | 282 | +30
C 95 | =29 103 | —40 M 2655 + 3 273 | = 3
D 144 | +43 165 | +15 N 273 | — 3| 2798} + 8
E 208 - 33| 214 | + 9 0 283 | +30 | 294 | +4I
F 217 —4o | 217 | —S52 P 285 | +38 1 28¢ | +44
G 240 | +40 [ 243 | +28 Q* 306 | — 1 318 ] —12
H 248 | +42 258 | 16 R 3ar | — 3 323 | —10
I j 258 = 3| 275 | + 38 s 336 | - 4 33g| —go
1 i :

* This might be identical with the canal forming Pharos Tnsule, although
it does not run in the samedirection as Rev, T. E. R. Phillips’ and Schinparclli’s
lines,

The names of the discoverers of the ¢ new” canals are given
further down, in the exposition of the observations. We say
“mnew” beeause the novel character of some of these is open to
discussion, In many cases we have to deal with (periodical ?)
reappearances of lines seen previously.
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The following table gives the number of canals seen by the
various observers,

Canala,
Observer, |
Schiap. Lowell. | “New Total.
Capt. Molesworth - - 71 3 5 04
Rev. T. E. R, Phillips - 38 3 2 63
Antoniadi - - - 42 1 3 46
Griffiths - - - 35 X 1 37
Meares - - -, 19 o 1 20
Davis - - - 135 o 1 16
Rev. P. H. Kempthorne - | iz o a 1z
Stanley Williams* . 3 Q © g
Mee - - - 7 o o 7
Maw - - - 7 © o 7
Rheden - - - 6 1 o 7
Dfford - - - 7 i o =3 7
Moreux - - - 5 | e 1 6
Hall - - o 4 | o =} 4
Townshend - - - } 4 | o ) 4
Galet - - - 1 ‘ o L z

* The observations of Mr, Stanley Williams to hand extend only from
August 16 to August 29, 1896, Their accuracy is marvellous, considering
the smallness of the disk and the disadvantageous circumstances under which
they were condneted.

+ It is greatly to be regretted that the low altitude of the planet and the
very unfavourable atmespheric conditions at Sydncy did not allow this
first-rate observer to study Mars in 18g6-1897, us at the 1892 apparition,

In this connection should be mentioned the canal work of
Mr. C. Roberts, FLR.A.S. Mr. Roberts sent a chart of Mars
embodying his results from July to November., Although his
observations de not even extend to the opposition, he shows,
nevertheless, 134 canals: 64 Schiaparelli’s, 34 Lowell’s, and 36
“new” or unidentifiable, These are truly astounding results
for a 61-inch aliazimuth Herschelian reflector, where the head of
the observer further absorbs considerable light, The Director has
subimitted Mr. Roberts’ observations to a thorough examination,
by comparing them first with the actual appearance of the planet,
then with the Sectional work, and lastly with the existing charts,
The result of this comparizon would tend to leave the impression
that Mr, Roberts has been probably mislead by some sort of
illusion, avising from the use of a bad mirror. Under such
circumstances it was thought safer to avoid introdueing uncertain
data in the general excellence of the Section’s work, and not
overcrowd our already crowded chart with the most dmdalian
cunal network ever devised (Plate LL, Fig. 4).
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8. The Lakes.

“When a linear marking inecreases in breadth,” says DIrof.
Sclnaparelh, “a dark spot appears on its intersection with another
“ simple canal.  These are the lakes observed by Galeand Lowell.
The spot may be visible even when the transversal canal is not
“ geen. Such a phenomenyn is observable with great ease on the
“ two bands, always broad, of the Ceraunius . . . Occasionally,
“ n neatly doubled canal gives rise to two very small spots hy its
“ intersections with a third simple canal, or o four spols by
“ its intersections with another double . . . In this case the
four dark spots form a parallelogram. It is useless to say that
“ ynder such circumstances, the observation is of considerable
« difficulty.”

The number of small lakes secn in 1896—g7 by the Section is
very considerable, and amounts to 26, Four of these belong
to Schiaparelli’s maps, o to Lowell’s, while 13 are new or
unidentifiable,

£

-

-~

PARES-

-

I. Sonrararerrnr’s Maps.

b

| .
Coloe Palus. FLaens Ismenius.
Dirce Fons, Sirbonts Palus.

II. LowgkLy’s LAKEs.

“ Ammonium.” |% Ferentine Lucus.”| * Lucus Feronia”
"Aqua’Appollmares "% Labeatis Lacus.” | Luecus Marice”
“ Castalia Fons.” | Lucrinvns Lacns.” o Utopia”

ITI. New Lagres.

@ | Appreximate | o | Approxlmate ] Approximate
e I’osntluu 3y Position, = DPosition,
8| sg_ TR | xR
95 | <3 | % £k i
gn - ¢ &7 | e | o | A" CC ®
1 }
T ! | \ i
ER o : c o . ‘ o : o
@ 27 1+ 38 e | 1oz - Iz 7 187 0+ 44
b 65 1 4+ 43 f IR 1=T N Y k I 216 ¢ 4 49
e 79 | + 8| g | me -~ 3 ] 214 -~ 59
d 34 o= h \ 15z ., "9 m 296 i 23
' o : I
Lake 5 : w = J14° ¢ = + 12°

The new knots have been all discovered by Capt. Molesworth,
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The number of lakes seen by each of the observers is as
follows :—

|
. ., 1 Gale, 1892, -
Observer. Sc}"ﬁa;:.u' & land Lowell, Li"i:;. Total,
1304.

i

. : |
Capt. Molesworth - - 3 | 8§ S B 24
Antoniadi - - 3 3 | o 6
Rev. T. E. R. Phillips - | z 2 : o 4
Griffiths . - . 2 1 1 o | 3
Meares - - - 2 o i o i 2

I l |

As a rule, the lakes are difficult objects, and require very
satisfactory conditions to be seen.

9. The Bright Projections of the Terminator and Limb.

These were somewhat few and indistinet during the last
apparition. ‘They were seen by Capt, Molesworth, Rev. L. E. R.
Phillips, Messrs, Maw, Grifliths, and Meares,

I.—Projections on the Terminator.

(1.) 18g6, November 3.—* Apparent projection on S.W. termi-
“ nator (z.c., as looked at from earth)., Lither a mountain, or
“ due 1o irradiation from a brilliant spot ™ (Phillips).

(2.) November 22, —Mr. Maw sces “a bright projection on
“ terminator,” towards » = 305°% ¢ = 4 60° Also “a bright
“ gpot was seen near the S. pole.”

(3.) 1897, February 1.—“ An intensely white spot appearing
% to project and distort the terminator. This would be approxi-
“ mately between Noachis and Argyre. This was, T think, a
« gage of actual, not optieal, projection, hut the night was not
“ g good one ” {Molesworth). Position : » == 25% ¢ = — 50°,

(4.) February 7.—Mr. Maw sees a bright projection on the
terminator, towards « = 75% ¢ = — 35°. This falls somewhere
about Thauwmasia.

II.—Projections from the Limb.

These are phenomena altogether without s parallel on the earth.
Irradiation must certainly account for a great many of them,

(1.) 1846, November 24— An intensely white spot was scen
“ opn the limb, appearing to project and to distort the curve of
¢ the limb. Distortion probably optical, due to irradiation”
{Molesworth). Position (Baliia) : o == 45°% p = + 60°

(2.) 1897, February 4—* A minute white spot projecting well
é beyond the limb . . . Another cage, I think, of actual, not
% optical, projection, as the definition was very sharp ” (Moles-
worth). Position (Thyle IL) : = 220° p= — 7c°.
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Mz, Griflithe supplies the following olscrvations of a white spot
on the limb :—
(3.) “February 164 71 [8™—A prominence was seen on ihe
preceding limb close beneath Mare Cimmerium . . . Power
360, through haze, but excellent definition.
“ February 172 b 500, —This prominence was again seen . . ,
Power 260, air 2.
“ February 184 8% 320 —On the limb. T have no doubt of its
reality.”
My, Meures writes that “white spots appeared occasionally to
stand out of the lmb.”

[
i

PN

<

¢

10. The Condensations of Aqueous Vapour in the Martian
Atmosphere.

It is a well-known fact that the atmosphere of Mars is
singularly destitute of cloud, as compared to our own. The
apparition of 1896-18g7, forms no exception to this rule, for the
planct was generally seen with its customary, refreshing, serene
appearance.

Qccasionally, however, one ecould detect some incontestable
enses of cloudy condensations. The observations of the Seetion
establish a further analogy between Mars and the earih, namely,
the natural tendency manifested by aqueons vapour to condense,
in the form of haze, eloud, or fog, in the frigid zone rather than
in the equinoxial regions of the planet. The polar fogs in
1896-1897 arc dealt with at length in their respective See-
tions VTII. and VIIL (p. g6 to gg). What we will do here is
to give some examples of the pertial condensations in the
equatorial or temperate regions of Mars, from which it will be
scen that this part of the planet’s atimosphere can yield nothing
beyond some vague dimmings in the visibility of the surface
details.

Rev. T. E. R. Phillips writes under date January 16 :—

¢ [Last night], the definition on one part of the disk was very
“ good. The rest seemed to be somewhat dimmed, I thought by

¢ clouds or mists in the Martisn atmospherc . . . Nearly
“ gll the canals round Elysium were invisible,”
“ On December 4,” says Capt. Molesworth, ¢ . . . there

“ appears to have been an extensive clond formation covering the
“ region N. of Trivium Charontis, and blotting out the canals,
“ even Styax, completely.”

Again, “on April 2,” suys the Captuin, “the whole of the
region round Herculis Columne snd Sirendus was invisible,
though the Mare Sirenum was distinet, probably due to local
cloud formation in the Aonius Sinus region.”

"Fhe oceusional invisibility of the canals deteeted by Schiaparelli
could perhaps be explained by these same hazy condensations of
agueous vapour in the torrid zone of the planet.

-
-

é

i
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PART II.

THE OBSERVATIONS.

Introductory.

In dealing with so large a number of drawings, Mr. Maunder’s
excellent progranune of 1892 was followed in arbitrarily dividing
the planet’s surface into eight sections, of which six, having a
mean breadth of 6¢° of longitude, extend from + 60° to — 60° of
latitude, while the remsining iwo sections deal with the polar
regions,

Limits of Rogion, i
Section.| Breadth. ) ) Dras-
o & Schiaparelli’s l Green’s .
- . Mays., | ap.
| Tyt " !
o © o o > , |
I 6o | 3o to 10} +60 fo —bo | Sinus Sebeus - | Dawes' Forkedi a7
i | ay. ’ |
iI. 45 ! 0, 83! 460 ,, —G6o | durore Sinus - | De la Bue | 2
Qcean.
1T1. fig §8 . 120 | +fe ,, —6o | Solis Fneus - | Terby Sea - 3¢
IV, b0 120 4, 180 | +6p ,, ~00 | Mure Sirenwm - | Marnldi Sea B.| 10
V. 7o e, 230 | Hho ,, —bo |Mare Cinvwerium| Maraldi Beu W. 47
YI. Go 250 ,, 310 | +be ,, —6o | Syrtis Major - | Kaiser Sea - 43
: | .
VIL 360 o la 360 | —66 ,, —go | South Polar Region - . 165
VIIL | 360 o, 36| %o . -rgo | North Polar Region - - | 16

In the descriptions which follow, we have adopted Schiaparelli’s
charming areographical nomenclature, The dark areas have
been systematically alluded to as seas, ot anything signifying
water. The yellow background is alluded to by names econ-
veying the idea of land. As Mr. Maunder says, “the pruactice
“ has high sanction, is in general use, and appears decidedly
¢ convenient,” But the student should familiarise himself with
the denominations of “dark” and “yecllow material” for the
Martian spots, which, if not enhancing very much his arcographic
knowledge, is doubtless more seientific, having at least the merit
of sparing him the deceptions into which those eager at jumping
inte conclusions have fallen.

The conjecture of dividing the surface of the planet exclusively
into land and water, according to the colour of its markings was
a childish one, and mmust doubtless have been suggested by our
school maps of geography, which, although conveying an exact
iden of tho configuration of cur coasts, give the most fallacious
views as to what the earth looks like frow space. For the sup-
porters of this theory scarcely saw that they thus deprived the
planet of vegetation. And since there is water on Mars, the
presence of vegetation attains a degrec of probability approaching
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to certainty. Were the dark arcas of the planet to remain fixed
or to change in tone partly with the seasons, we could thus
reasonzably infer the existence of seas and forests, or meadows, on
our neighbour, Bat instability is the characteristic feature of the
Martian markings, and the nature of these changes being in-
explicable by the phenomena of vegetation, we are naturally
driven to be somewhat sceptical on the value of existing theories.

SECTION 1.

Sinus Sabmus and Mare Erythreum.
w= 310" t0 1¢”; ¢ = + 6c° to — Bo".

[The words Fast and HWest are invariably used in their
areographic sensc. |

Hammorts Consu.—=Thiz remarkable promontery is shown
with its usual outline by a large majority of the Members of the
Section, and the drawings of Maw, Griffiths, Hall, MMeares,
Kempthorne (Plate IV, Fig. 17), Offord, Rheden (Plate IV,
Fig. 15), and Antoniadi mutually confirnt each other here. Stanley
Williams speaks of it as “visible just clear of the terminator,”
Aungust 14, 1896, and as “very conspicuous,” August 15, with
a disk of the planet of only 8”7, The same marking was seen
gharply pointed by Lownshend (Plate IV, I'ig. 16), but rounded
by Davis (Plate 1V., Fig. 14) and Gale, owirg, perhaps, to
imperfect seeing, Molesworth draws the cape (Plate IV, Pig. 18)
as gradually merging, through one of Lowell’s pontes, into a
land north of Ilellus, whiie Phillips shows it connected rather
with Japygia. Doth these observers agree, however, in drawing
a canal on the mainland, behind the cape, running from Syréis
Major to Sinus Sabens, and forming Schiaparelli’s Pharos Tnsula
(1882).

Sixus Sapxus anp Xistrarl Reero, — This strait was
seen as a dark, grey, curved band, not unlike but broader than
Mzedler’s ribbon of 1830. Such is the appearance given to it by
Gale, Mec, Davis, Offord, Maw, Griffiths, Hall, Townshend, and
Kempthorne (Plate IV, Fig. 17), while Meares and Rheden
(Plate IV., Fig. 13) agree in reducing the breadth of the Sinus
considerably.  Under unfavourable conditions, Antomiadi’s ex-
perience was a similar one, Xisuthri Regio becoming visible only
with a sharp image. Stanley Williams, however, describes the
Sinus “as a plain dark streak with Xesuzhras” as far back as
August 10, Xisuthri Regio is very distinetly shown on Phillips
drawings, while Molesworth cnts it at right angles to its length by
the new cana! 8, prolonging Euphrates.

The bright coast N. of Sinus Sebeus is shown by Davig
{(Plate IV, Fig. 14), Rheden, Townshend (Plate TV, Figz. 16),
Kempthorne (Plate IV, Fig, 17), Molesworth (Plate IV, Iig. 18),
and Antoniadi. Such appearances are not due to cloud or fog,
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or to snow-clad eliffs! being mere contrast phenomena. (See
ante, p. 61.)

Fasticiom AryN.—Dawes' Forked Bay was seen with its
usual sombre appearance by most observers, and we might safely
conclude that this region underwent no change since the 1894
apparition of the planet. The Vertex of Aryn is shown quite
distinetly by Phillips and Meares, but shaded by Molesworth and
Antoniadi. Such shading is very likely dependent on, or con-
nected with, the gemination of one or the other of the carals
ending here.

Epoum Promowvtortom,—This was seen very bright by Moles-
worth (Plate IV, Fig. 18), Kempthorne (Plate IV., Fig. 17),
Phillips, and Meares. The latter describes it as * especially
“ conspicuous near the limb.”” Molesworth shows the whole of
Edom whitish as far as Euphrates and Orontes, and says that ¢ on
“ one occasion the Sinus Subeus was seen to be notched by a
“ minute circular island jutting out from Edom into the Sinus,
“ 8. of the estuary of Hiddekel, with apparently a narrow canal
“ separating it from Edom.” The accompanying map (Fig. 1)

23315° 330" 345° o’ 157 .

E =2 == Pyrrhae 55‘,’
. | Regjo
D & : ;
sy = i ;
i oA Py
: f3 i
¥

N 35T 330 345° ST 15°8
Fi7rr

Fig. 1. The Sinus Sabeus region of Mars in 1896—97.
(Capt. Molesworth.)*

of this region has been extracted from the Ceylon observer’s
chart of Mars, for the benefit of the Section. A short enrved
canal was seen limiting the whiteness of Edom Prom. on the
mainland by Phillips, and the same marking was suspected by
Molesworth, but such appearances might be phenomena of
contrast, carrying us back to Mr. Maunder’s theory (1882) that
some of the canals might be due to differences of shade in
neighbouring distriets.

(See p. 74, Lowell’s ¢ Daradax.”)

* In these reproductions of separate regions from our distinguished
colleague’s chart (Figs. 1, 2, 5, and 11), the names in brackets are
additions to Schiaparelli’s maps by Capt. Molesworth, while names in
parentheses are notes, explanations, or identifications by the Director.
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Enen was found fainter than Fdom, by Moleswarth, but often
snow white on limb. Both Molesworth and Antoniadi agree in
showing the land hetween Hiddekel and Gelion as a ¢ half tone.”

AErria is described as “very red; much the reddest part of
“ the planet,” November 29, by Maw, but ¢ pale yellow near the
 central meridian,” and “ very white” on limb by Molesworth,

Cyponta.-—“There is & brilliant spot partly on the Acidalium
“ Mare in lat. 53° N. long. 20°% scen best near the limb,”
aceording to Meares, which is certainly the W, end of Cydonia,
and not the probably illusory Scheria Insula of Schiaparelli. It
will be remembered that Cydonia and Tempe were both snow (or
fog) covered in 1864 and 1894,

Ismexius Lacus is shown as a slight shading, elongated from
E. to W, by Molesworth, Griffiths, Meares and Antoniadi.

Dirce Foxs (1884) appears as an oval shading on Griffiths’
map, but not in the position given by Sehizparelli.

Sireowis Pacus (1879) was seen throughout by Molesworth,
but “faint and diffuse.” Phillips glimpsed it on Januvary 1,
“ where the northern branch [of the double Orenfes] crosses the
 Euphrates,” and Antoniadi, on January 5, had vague suspicions
of it.

Devcarionis Recro.—The usual cigar-shape of this island, as
drawn by Mr. Gireen, our illustrions President, is shown by Moles-
worth and Antoniadi. Phillips saw it narreow on November 2q,
and this appearance is corroborated by the drawings of Maw
(Plate II., Fig. 1) and Offord. DMeares gives it a trapezoidal
contour, while Griffiths confirms Lowell in showing the eastern
and of this land, eut, together with that of Pyrrhe, by a con-
tinuation of the western shore of Syrtis Magne. The channel
8. of Deucalion was seen broad by Phillips and Meares, diffuse hy
Molesworth, and narrow by Stanley Williams, Grifiths, and
Antoniadi. The duskier tint of Deucalion, as compared to Edom
or Thymiamata northward, is manifest on a great majority of
the drawings, and so is the grey channel separating the island
from Thymiamate. Deucalion becomes white near the limb.
With reference to the changes of this land, Molesworth could not
find any evidence of them more than might be casily due to
variations in position and definition. On November 18, however,
he found Dewncalion very inconspicuous, “with the cxception of
a white oval” facing the embouchure of the Fuplrates. Two
canals eross Dewcalion at right angles to its length on Molesworth’s
chart (Fig. 1). The more westerly one corresponds to Lowell’s
“ Neudrus,” while the other, 8, an extension of Euphrates,
across Sinus Seabens and Xisuthrus, was discovered by Moles-
worth, {See p. 74 und the preceding Fig. 1.)

Yaonis Recio is shown vague and diffuse by Molesworth and
Antoniadi.

NoacHs,—On most of the drawings this island is seen as a
confused patch of land together with Argyre and Ogygis Regio.
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Phillips and Meares agree in showing ity eastern end whitish,
and on November 2¢ Maw found it more <trongly marked than
Hellas. Molesworth, who gives 10 it u large extension, and a
legser inclination to the equator than is represented on Schia-
parelli’s maps, saw it separated from Argyre by *“a dark, well
* defined sirait.”  Like ZDewcalion, this land also increases in
whiteness near the Limb,

On Febroary 1 a bright prajection on the terminator was seen
by Molesworth between Noachis and Argyre in w = 25% ¢ = 50°.
(See p. 67.)

Mare Ervrarsum.—Al cbservers agree in the dusky tinge
of this vast expanse of grey material. Molesworth deseribes it
“of a distinet indigo blue, with the [sintest tinge ol green.”
The dark band extending from Huwmonis Cornn to the S. polar
enp is thus described by Molesworth: * It follows the trend of
“ Huomamonts Cornit, and forms the southern boundary of the rift
“ extending from the latter towards Hellas. . . . Here it joins
“ the dark circle hounding Hellas, and exteuds npwards towards
* the pole.”

Caxars oF SrecrioN |.—(Seventeen in numberj.

(1.) Schiaparclli’s maps :—

Eyp}prgte.y - Seen by Molesworth (double), Antoniadi  (deuble
Griffiths, Meares, Phillips (very broad),
and 3Stanley Williams [1the Jast observer
saw the bay of Euphrates distinetly in
August 189673,
(Gehon - - 5 Maw, Molesworth, Phillips, and Antoniadi.
Hiddekel . 5 Molesworth (¢ delicutely  dowdle in  De-
cember ™), Autonindi (suspecled donble)®
Davig, Griffiths, Phillips, Townshend, Sranley

1 Willinns,
Tordanis - . Griffiths, Moleswerth, Phillips.
Orontes - » Phillips (suspected double).  [*There was

“ po doubt about the existeuce of the two
“ branches,” January 1, Phillips.] Antoniadi
(suspected  double); Kempthorne, Muies-
worth, Staoley Williams (" dark towurds
Ninus Sabaus,” August 14-15).

Oaits - - »  Molesworth (doudle from Indus to Gehon' ;
Griffiths, Phillips, Tewnshend ?
Phison . ~ " Phillips (double), Townshend (double), An-

tonindi  (double);  Griffiths, Kempthorne,
Meares, Morcux, Stanley Willkns, ’
Protouilng - »  Molesworth  (double, Troad and  dark):
Piillips, douhle ; Griffiths, Hall, Kemp-
thorue, Maw  (“ fairly broad.” November
29}, Townshend, Autoniadi.

’]:ypho;gius - . Phillips  (doudle) ;  Antoniadi  (double
| Davis (glimpses) ;3 Griffiths, Molesworth,
Unnamed Canal | »  Phillips and Molesworth ?
forming Pharos |
Tnsulu. ;

* The gemination of this canal is somewhat doubtful, for in November
and December Prof. Hchinparelli found it *Tout & fuiliuince et filiforme et

plus étroit que le Gehon.”
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(2.) Lowell’s map :—-

i Asopus 2 - | Seen by Phillips and Rheden.

“ Daradex - I »  Molesworth, Phillips. [The latter suggests
‘ that it is just possible that what he took to

be a new canal was the N. boundary of the

bright spot of Edom Promontorium,

although it seemed too narrow and too

clearly defined for this. See p. 71.]

. Neudrus™ = »  Molesworth.
(3.) New Canals :—
P | Detected by Phillips (uniting N. branch of Pro-

tonilus to Nilosyrtis) extending from
w =285, ¢ = + 38" to w = 28¢°,

¢ =—44°
Q 5 Molesworth  (“4") extending from
w = 306% &= - 1" to @ = 318°
¢ = — 12°
R 3 Molesworth, extending from o = 321°,
¢=—3"tow = 323° ¢ = — 10°,
s - Molesworth (< 15") [Phison produced
over Deucalion], extending from
o = 336° o= — 4° to w = 339,
’ ¢ = — 40°
New Lake p - | Discovered by Molesworth [* Fons Typhonii” on the

intersection of Typhonius with the eastern (in-
visible) component of Lowell’s “ Asopus,” which
Molesworth takes for Phison]. Position: @ = 3147,
¢ = + 12°

SECTION II.

Margaritifer Sinus, Aurorz Sinus, and Mare Acidalinm.
w = 10° t0 55°; ¢ = + 60° to — 60°.

MarcARITIFER SINUS.—This is a much paler marking than the
sombre neighbouring forked Bay of Dawes. All the Members
of the Section agree on this point. The grand anomalous
gemination of the Indus (see p. 77) detected by Molesworth
gives to the bay some resemblance to the Sinus Sabeus (Fig. 2).

Curyse was seen very ruddy S, of Mare Acidalivin by Maw,
November 22.

AvrorzE SiNus.—The coast from the estuary of the Indus to
that of the Ganges showed very nearly Schiaparelli’s form in
1896-97, and Aromatum Promontorium had exactly the outline
given to it by the Milan designs. On January 31 Antoniadi saw
a dark arvea S. of this promontory, which is not confirmed by the
other Members of the Section. Awurore Sinus is of about
the same depth of shade as the Margaritifer Sinus on all
the drawings, but its surface is not so dull as that of the
latter bay.  Its colour was found “dark blue-grey, very
“ dark at estuary of Ganges” by Molesworth. Two dark
spots were seen on the Auwrore Sinus on November 25
(Fig. 3) and December 27 by Antoniadi in the direction of the
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Fig. 2. The Margaritifer and Acidalius Sinus
region of Mars (Capt. Molesworth).

Ganges produced. No support to these is given by the other
drawings, but Molesworth shows an island in the embouchure of
the Glanges, the dark material involving which N. and S. would,
perhaps, under certain conditions, give rise to two duskier spots.

Fig 3. Mars 1896,
Nov. 251 145 6™, w = 48°,

(Antoniadi.)

£.5

The impression given
by these spots, to. use
Mr. Lowell’s arcographic
language, would be that
of “oases in the vege-
“ tation region,” lying on
the Ganges produced,
and on the same line as
Lune Lacus and “ Lacus
“ Labeatis.”

An intensely white
minute circular spot was
seen by Molesworth in
Aurore Sinus in  De-
cember, “ too far N. for
“ Protei Regio. InJan-
“ uary it had disappeared,
“ and was not again
13 seen.”
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Lacvs Nipiacus—7This marking is properly shown by
MMolesworth only, distinetly separvated from Mare Acidalium by
Achiliis Pons (Fig. 2), but increased in latitude by some 7°
Gritliths at first donbled il in two bands parallel to 1he Jumune,
bul subsequently drew it as an elongated, E. to W. trapezoidal
marking, of great darkness. Meares shows it united to Mare
Aetdalinm, and o dees Maw in his sketch of Jannary 1
(Plate II., ¥ig. 1). Antoniadi saw it twice, on November 25
and December 27, as a very faint amd indefinite shading of
considerable extension towards Nilokeras (Fig. 3). Phillips
writes, December 11, * Nilfeerns Lacus very large and almost
*“ black—quite ag black as anything I have seen on the disk,” bat
some confuszion is probable here with Siaus deidalins,

Acniins Poxs is very shaded in Molesworth’s map., but
Griffiths cuts it shurply, as on Schiaparelli’s charts.

According to Molesworth ihe bridge was invisible in November,
but became very definite in March.

Mare Acmariusm is by far the darkest of the dark areas of
the planet, and, with the exeeption of 1avis, who fonnd it “ less
dark than Awrore,”’ November 18, which might e accounted
for by hazy condensation or insulliciency of aperture, all the
Members of the Section having sent diagrams of this region,
dwell on its abnormally sembre appearance, )

“This spot,” suys Molesworth, *“hus been abnormally dark,
“ almost black, during the present appavition, the dark tint ex-
¢ tending in a lesser degree, over the Lacus Niliceus, ¥ven in
* December it was the darkest wmarking on the disk, darker than
“ Sinus Sabeus, und appearing 1o noteh the polar snows””
Morcox deseribes it as “ very black,” November 15; Maw, “very
“ darl, particularly east side,” November 22; Antoniadi, “ink
“ black near terminator, just above fog of north polar region,”
November 25 (fig. 3). Owing to the increasing south latitude
of the centre of the disk in December and first half of Junuary,
Mare Acidalium, by its vieinity to the limb, lost muech of its
November iutensity during these two months, and on January 1
Maw found it “much less dark and smaller than .
“ November 22,” while analogous were Anteniadi’s impressions
on January 31. But when the latitude of the centre of the
disk beeame once more positive in March, we had a repetition
of the November appearances,

On March 16, Phillips says: “I was at onee siruck by the
“ gbsolute blackness of the Mare Acidalium. This region of
“ Mars is beyomd all doubt the darkest region 1 hLave ever
seen on a planet, being just like ink [”

We subjoin this excellent observer’s drawing (fig. 4), which,
considering the smallness of the planet’s disk at the time (7'"5),
is worthy of admiration,

The real darkness of Sinus Acidalivs was of course con-
siderably greater than the apparent, for at its best presentation
(October, ¢ = + 2'8) at least 4o° separated it from the centre
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of the disk. But as markings 40° from the central meridian
lose fully § of their central intensity from the blurring effect of
the planet’s atmosphere,
we find that the real
darkness of this Mare,
whose apparent intensity
was estimated at three
times that of the Sinus
Sabeeus, would be four
times greater than that
of any other marking on
the planet’s surface.
Now we should point
out here that such
abnormal blackness of a
region towards the end
of winter is scarcely
compatible with a LEAFY

g changing vegetation

M. rfflglg,; }Ea;-s;‘1897,270 theory, and that we
PLI B8 7 oM w = .

(Phillips). should rather consider

Sinus Acidalivs as a
great lake, a vast meadow, that is Grasgy vegetation, or possibly
but not probably an evergreen cypress forest.

Pyrrex REcio was seen by Davis and Griffiths; Phillips
found it “ quite distinet” in February, while Maw describes it
as © faintly indicated.” Molesworth’s impression is that it is
“ very similar to Deucalion, but fainter, and less prominent.
* Like Deucalion, it appears traversed by two canals [New §
“ and Lowell's ¢ Dargamanes’] (see p. 78) ... Pyrrha is
distinetly separated from Chryse by a strait well defined to
north and fading southwards.” Pyrrha brightens when near
the limb.

“

w“

Proter Recro is shown on the drawings of Griffiths, Meares,
Phillips and Molesworth.

Awrcyre.—This is the brightening land near the limb par
excellence. It is often so white as to be mistaken for a polar
cap. The real form of this island is shown properly by Moles-
worth only, who describes it as a long “oval spot, with well
“ defined edges, white when near the central meridian, and
“ intensely white when on the limb. 'There is no evidence of the
“ separation between Argyre and the unnamed island east of
“ it, or of the bright circular island shown north of Argyre in
“ Schiaparelli’s map.” But here we are in 43° of south latitude,
and the present apparition was in no way a favourable one for a
thorough examination of these regions. No other Member of the
Section shows Argyre distinctly separated either from Noaclkis
or from Ogygis Regio, and the observations of Griffiths, Meares,
and Antoniadi confirm each other on this point. When near the
limb, this island became intensely white invariably. Proctor’s
hoar frost is the best explanation of this remarkable phenomenon.

Lag7']
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Canars or Secrion II. (Nine in number).
(1) Schiaparelli’s maps :—

Callirrhoe - | Seen by Molesworth, Phillips,

Deuteronilus - »  Mee, Meares, Molesworth, Phillips.
Hydaspes - s Mbolesworth, Phillips (*“ a fragment of it*").
Hydraotes - »  Griffiths, Meares, Molesworth, Moreux,

Phillips, Antoniadi.

Tamuna - 3 Moreux (broad and perhaps double), Griffiths
(double), Molesworth (suspected double),
Antoniadi  (suspected double), Davis,
Kempthorne, Phillips.

Tazartes - »  Molesworth (““ very dark 3.
Indus - - »  Molesworth (double as far as the Oaus,
anomalous  gemination), Antoniadi

(broad), Davis, Griffiths, Kempthorne-
Mee, Maw, Meares, Phillips.

[According to Molesworth the Jandus
was very distinct and double in December
as far as its junction to the Oxus. In
January it was fainter, and this indistinct-
ness inereased in March and April. “In
“ this case there appears to be fair evi-
“ ‘“ dence of change,” for the progressive

invisibility of this canal was not due to the
| skrinking of the disk, ns meantime the
Hydaspes was gaining in prominence. ]

(2) Lowell’s map :—

“ Dargamanes” | Seen by Molesworth.

(3) New canal :—
A - I Dewctl_:d by Moles.wgtth (‘; Jamuna lﬂl.”'), and ex-
tending from w=35% ¢=0" to w=40", p= —12°.
LARES :—
(1) Lowell’s Lake :—

¢ Lucus Feronia | Seen by Griffiths.

[33).

(2) New Lake:—

a - | Detected by Molesworth (“H') Pesition : w = 27°,
' ¢=+35°. [“This appears to have been merged
into Niliacus Lacus.]}
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SECTION I1I.
Solis Lacus.
w = 55° to 120°; ¢ =+60° to — 60°.

Lunz Lacus was seen by five observers, namely, Griffiths,
Phillips, Maw, Molesworth, and Antoniadi. The former shows
it pretty extended and faint on his map ; Phillips drew it rather
swall and dark in February and March, while Maw writes:
“ Only indicated by a very faint shading” (November 23).
Molesworth found it “most insignificant” in November, darker
in December, and © far larger and darker” from January to
April.  Antoniadi fully corroborates this statement as to the
intensity of the ZLacus, which, while pale and indistinct in
November and December, was repeatedly glimpsed as weirdly
ink-black on January 31 (Plate II., Fig. 2).

Trraontus Liacus is shown with its normal appearance by
Meares’ artistic drawings ; also by Phillips and Griffiths, who
show it as a mere broadening of Agathodemon. Molesworth
saw the lake split in two (fig. 5) by the doubled Agathodemon
(December  22).  “ Compared with Lacus Solis,” says this
distinguished observer, ¢ it appeared small early in December,

o [Fontes | »
FEespha :N&

¢
T ha»isiis o
6a” 75° go* 105° 120"

Fig. 5. The Solis Lacus region of Mars, after Capt. Molesworth,
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“ but quite as dark when near limb; only slightly smaller and
“ quite a3 dark when on central meridian.’’

Sorts Lacus,—This remarkable formation waa faint in 18956~
1897, probabiy much fainter than in 18g4. It wag invisible in a
4} O.G. to Morenx, November 15, very faint to Antoniadi, who
pever saw it properly of late, and faint to Davis, Griffiths, and
Phillips. Meares and Kempthorns agree in showing it a shade
darker. In the admirable drawing by Meares (Plate II., Fig. 3),
Solis Lacus appears elongated from E-N.-E. toe W.-S.-W,
while its intensity is comparable to that of the Awrore Sinus
near the limb. We extract the following notes on Solis Lacus
from Molesworth’s invalnable Memoir:—“The latter . . . is
“ almost eireular (perhaps slightly elongated I, and W.), with
a darker spot® where Necter meets it. This spot was very
visible in December, so much so as to give the Lacus Solis u
pear shape. Lt was not well seen later. The cclour of the
lzke was dark blue grevin December and January, very distinet
even near the limh, the extent of the lake being about 4~—7%
In February the lake was much fainter and more difficult to
i see, being practically invisible when at all near the limb. In
“ April . . . it was very faipt. The fading of the Solis Lecus
was sccompanied by a progressive darkening of Theuwmasia,
rendering the latter dvll, ill-defined, and inconspicuous.”

Of the {iva canals seen radiaiing from the lake, four have been
seen by Molesworth, two by Meares, and ove by Grifliths and
Phillips.  (See end of this Section, pp. 82, 83).

Tuausmasia is deseribad as © very brilliant, cspecially near the
limb,” by Meares. Grifliths, Phillips, Kempthorne, and Autoniadi
all agree in showing it as yellow as the general tint of the con-
tinents, “ Thaumasie appears practically cireular, Lacus Solis
“ geeupying the centre” (Molesworth).

On February 7, Maw saw = projection on terminator somewhere
about Thaumasia.

Aurea CeErso has disappeared since 18g4. {See Fig. 6.)

Laccs PHENICIS was seen by Meares on December 18 under
perfect definision” (Plate II., Pig. 3). Molesworth writes :—
Under good definition Lacas Phaewicis was a fairly ensy object
in December and Januwary, although bardly as prominent as
Fons Eosplorit further N. It was seen double in the direction
of the Phasts on December 12th . . ., It is smaller than
Lacus Solis, cireular, and fairly dark.”

-

-

Sivus Aoxivs—As in 1892 and 1854, this bay was faint
during the last apparition, and the embouchure of the Phasis,

* Possibly 2 combination of © Palicorum Lacus” and “ Nessonis Lacus ™
ul’ Lowell.

1 See * Now Lakes,” ¢ and £, p. 83.
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which becomes occasionally very dark,* was also very indistinet
in 18g6-97. On December 12, under good definition, Meares
saw the eastern end of Mare Sirenwm merging into the Aonie
Gulf. lecaria was non-existent, and Herculis Columne, instead
of having a breadth of some 3° was widened to 18°! Phillips
could never see this bay properly in November. On November 12
he says :—* The Aonius Sinus should have been on the meridian
“ when I was at work last night, but not a trace of it could be
“ seen.” Analogous phenomena were seen by Antoniadi; on
December 15, the Sinus was wvery faint, but the contour of
learia, from « = 120° upwards, was as sharply cut as by a
razor. On January 26, however, with perfect seeing, not the
slightest trace of the Aonius Sinus could be found. The state-
ment is at variance with Grifiiths’ dark representation of this
region as on the existing maps of the planet. Molesworth writes :
“T have had considerable difficulty in defining this portion well,
“ and the results are rather discordant . . . From a consideration
“ of all the drawings, it would appear that in December either
“ Aonius Sinus or Sirenius was practically invisible.”  The
same observer finds a “ very blue tinge ” to Aonius Sinus.

TrARrsis was seen dark by Moreux, November 15.

* A careful examination of the drawings of this region during the last
70 years leads to the suspicion of the occurrence of periodical changes.
(ienerally speaking, we may say that the recent appearances of Sinus Aonius
are in some way, normal to this marking, and that the deep extension of
this gulf into Dedalia in 1377 and 1879 was an exceptional phenomenon.

Green (1877). Schiaparelli (x879). Lowell (‘1hsq).

Fig. 6. The historica. appearances of the Solis Lacus regicn on Mars,

We append a diagram of the various views of the Aonic Gulf by the best
observers, It is obvious that in 1830, 1862, 1864, and 1894 the outline of
the bay was sensibly the same, while the 1877-79 change (darkening of the
embouchure of the Phasis) is manifest. An imperfect view of Lowell’s
chart would be an exact copy of Kaiser’s beautiful drawing.
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Oocyers Recio is shown one with Argyre and Noachis by
Griffiths, Meares, and Antoniadi. On December 5, Maw writes:
“Only the faintest indication of Ogygia.” It is described as
“far fainter and less prominent than Awrgyre” by Molesworth,
wlho adds: % Xarly in December it appeared to consist of two
¢ Jistinet white masses; the {irst rather indefinite in the position
of Schiaparelli's Ogygic, separated from Argyre by an ill-
defined strait, and from ¢QCgygia 11 by a distinct broad
“ strait; the second (*Ogygin 117} 8. of Thawnasia,
¢ showing a circular outline, convex to the latter (¢ Ogyain II.°
is far briehter than Ogygia).” [See the Chart and Fig 5.
¢ Ogygia 11, is identical with Proctor’s (1888) ¢ Mist Land.’ ]

[

“

-~

114

CaNaLs OoF SECTION III'.-—(T wenty-two in number).
{1.) Schiaparelli’s maps :—

Agathodemon - Seen by Molesworth (double), Antoniadi (broad and
indefinite), Griffiths, Meares, Moreux,
Phillips. [Molesworth saw frequently a
curions knotted appearance to this canal].

»  Molesworth,
Thillips (Molesworth F).

Cerauniis - 5 Antoniadi (broad, dusky, indefinite}, Meares
(W. component only), Melesworth, Phillips.
[Molesworth notes that, singularly enough,
“ Cleraunius was casler seen near the edge
“ than on the central meridian.”}
Clzrysorrﬁ.oas - ' Phillips (doubled, Avteniadi (broad), (Grif-
fiths, Meares, Muolesworth (prolonged to
Solis Lecus),

Ambrosia -
Arazves - -

Dardanus - »  Davis, Grifiiths, Molesworth, Phillips.
Eosphoros # - ‘ w  Molesworth.

Iortune - . »  Molesworth, Phillips.

Ganges - - w  Molesworth (double), Antoniadi {double),

Meares (bread and indefinite), Davis,
Griffiths, Maw, Mee, Phillips.

Iris - - ,»  Molesworth.
Issedon - - »  Molesworth (double), Phillips.
Nectar - - 5 Molesworth (deuble), Griffiths, Meares (very
distinet always), Phillips.
" Nilokeras - Molesworth (anomalously douhle), Phillips

(double).  [* Components very widely
« separated, ocspecially at the Niligcus
“ Lacus end. On Febrvary 3, 8% 45% pou,
“ the components of Vilokeras were so far
f “ apart that it seems perhaps better to re-
« gard them as separate canals "—Dhillips] ;
Meares (broad and indefinite}, Antoniadi
(broad), Griffiths.

Nilus - - »  Molesworth  (douwble), Meurcs, DPhillips,
Antoniadi.

Phasis - - »»  Molesworth  (broad), Griffiths, DMcares,
Antonindi. )

Tanais - - . Thillips  (double), Molesworth (deubtfully
double), Griffiths, Meares.

Uranius - -4 . Malesworth,
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(2.) Lowell’s map :—

“ Beetis ” - | Seen by Griffiths [but having its embouchure close to
| the Jamuna and Ganges].
“ Hypsas & ] - Molesworth (a fragment only).
[ -
« Nilokeras 29 » | 5»  Molesworth, [This is a new canal, discovered
= ]

[ by Mr. Lowell in 1894, but wrongly iden-
| tified with Nilokeras.)

(3.) New canals :—

B - - Detected by Molesworth (* Agathodmmon T1.7), ex-
| tending from @ = 59°% ¢ = — 6%, to
1 v =80"%¢= + 7°

C - = 2 Meares, W. of Ambrosia, extending from
=195 ¢= —20° to w = 103
¢ = — 40°. [This canal was dis-

covered by Burton in 1879, See
¢ Second Report of Mars Section,” by
Mr. Cammell, 1894, p. 62, Mr. Stanley
Williams' Report.]

LAKES :—

(1.) Lowell’s :—

“ Lacus La- | Seen by Molesworth,
beatis.” \

(2.) New lakes :—

b & - | Detected by Molesworth (*‘Tanais Lacus.””) Posi-
‘ tion: w = 65% ¢ = + 48.

“ Agathodemon Il.” with Chrysor-

|
c - = 1 o} Molesworth, on the intersection of his
} rhoas. Position: w— 79", = + 87,

» Molesworth, «n Nectar, midway be-
| tween Solis Lacus and its embou-
| chure. [Some ecanal must cross
Nectar at this point, Position : @ =84°,
¢ = — 24° “ Several other minute
“ dark knots suspeeted in Nectar.””]

e and f 5 % 2 Melesworth (“ Fontes Eosphori 7) be-
tween Tithonius Lacus and Phanicis
Lacus. Position of e: o = 102°,

g==122; ot F: ol = 104%;
¢ = — 14°. [Rlolesworth further

notes that “ Agathodemon was seen
“ knotted on several occasions
“ between Lacus Tithonius and
“ Phanicis," ]

[ 103 ]



84 MEMOIRS, BRITISH ASTRONOMICAT AssocraTiow, [Vor. VI

SECTION 1V,

Mare Sirenum,
w = 120° to 180°; ¢ = + 60° to — 60°.

Tcaria.—We have already mentioned (p. 81) the remarkable
observation of Meares, who on Decemher 12 saw Mare Sirenum
merging into the donius
Sinus, thus entailing a
six-fold broadening of

Herculis Columnee.
Subjoined is Meares’
drawing (Fig. 7).

“ This effect,” says Mr.
Maunder, * has often
“ been represented, and
“ particularly m 18g2.
“ The difficulty of ex-
“ plaining it arises from
“ the fact that one ob-
“server will show
¢ Jearia in its proper
“ form and place, but a
: “little while before or
Fig. 7. Mars, 1896, December 12, 4" 17", “ after another observer
@ = 116, (Meares). “ fails to see it at all.”*
We should not forget
here that this region of Mars is exceeding difficult to represent
properly, owing to the characteristic faintness of the markings,
and that we are more erposed to illusion here than elsewhere.}
Grifliths, Molesworth, and Antoniadi mutually support each other
in showing practically no change in fearia.

Mare SireNuUM.—All the Members of the Section agree in
showing this marking with its usaal appearance. TIts colour is
deserided as ““ deep indigo blue-grey, darkest near Tifanwm Sinwus,”
by Molesworth. Grifliths, Phillips (Plate II., Fig. 6), and
Molesworth give it the Schiaparelli form, while Antoniadi, as in
1804, rather corraborates Lowell here.  Sinus Titanum is well
drawn by Kempthorne, but is feebly ind‘cated by Hall, Mee, and
Offord; Stanley Williams saw it beautifully on Angust 29
(Plate ITL, Fig. 7) with a disk of only g”*40. Meares shows
a dark line crossing the mare obliquely from N.W. to S.E.
(Plate 1T, Fig. 5), seen on December g, ¢ definition exquisite.”

* « Knowledge,” March 1895, p. 58.
+ Analogous observations were noted by Lohse in 1879 and Antoniadi in
1892 (vide First Report of the Mars Section, by Mr. E. Walter Maunder,

1892 apparition, p. 19).
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The island of Sireniu, detected by Stanley Willilams in 18g2,
is shown by Guiffiths and Molesworth, This is possibly a
contrast phenomenon with no objective existence.

ATrawTis was suspected by Stanley Willisns as far back as
Aungust 29. It was invisible to Meares as a bright streak,
although glimpsed as a lighter spot between Marie Sirenum and
Cimmeriwm. Gritffiths, Molesworth, Phillips, and Antoniadi all
sliow it distinetly, though somewhat shaded and ill-defined.

Nopts Gorpit is one of the most intricate regions of the
planet, and oceasionaily, under instantancous glimpses, one sees
the whole of Amazoniy as far as Dedalia covered with the most
inextricable of canal networks, defying any atterapt at repre-
sentation on paper. At least such was Antoniadi’s experience in
1894, and during the last apparition of Mars. The Knot itself is
shown as a faint shading by Molesworth and Phillips. The
tormer found it darkening in April. No name counld have heen
more appropriate to this narking.

Memxonts was found “very bright yellowish white, especially
where it borders the Mare Sirenwn,” by Molesworth.

AMazoNis ¢ dulter than Memnonia in eclour, but sometimes
shows white on limb.””  {Molesworth.)

PrmraoNtis becomes brilifant in the vieinity of the terminator
or limb. It was white to Antoniadi when rising on Oectcher 13,
and white again to Molesworth when setting on the limb on
Januvary g.

On November 3 Phillips saw an “ apparent projection on S,W,
¢ termanator,  Kither a mountain or due to irradiation from a
“ brilliant spot.” This might be an observation of brillian:
Phethontis.

Tunyre Islands were seen repeatedly brilliant on the limb by
Phillips.

PropoxTis was found large nnd dark in the beginning of
November by Dhillips, and these appearances were confirmed
during the December presentation. Griffiths spenks of # the
¢ Dluckness of the Propontis and other lakes near the northern
* pole,” and further shows it doubled E. to W. in two roundish
apots on his map,  Meares saw it surrounded by “a hright ring
when near the limb. Molesworth shows nothing at this place,
but gives a dark spot at the mecting point of 7¥tan and Erebus,
addl an extensive marking at 4 66% of lntitude which lLe eulis
“ Palus Titannm,” while Kempthorne draws Propontis us very
dark. Propontis was, strangely enough, almost i1nissed Dby
Antoniadi.  Some remarkable changes (cloud?) must have
taken place here,

[ 163 1]




86 MEMUOTRS, BRUTISH ASTRONUMICAL ASSOCIATION, [ Vor. VI

CanaLs oF SECTION IV.—(Seventeen in number).
{1.) Schiaparelli’s Charts :—

Funenides- © Seen by Grifiths  (dowdie),  Molesworth  (dowble),
Orens Phillips (dendle; broand and shaded only

? towards  Frivagn Chareoatis), Antoniadi
(double ; broad and indefinite westwards) ;»
Stanley Willinms (broad), Davis, Hall,
Kempthorne, Mce, Meares, Offord.  {* Both
“ Bumentdes and Oreus were seen distinctly
¢ donble during the greater part of the
« apparition, Lumenides being moch knotted
« and Oveus banded, especially near Prinfum
“ Charvontis” . . . “ As rvegards the

“ to the components of the double eanals, [
“ ecannot  speak with certainty, They
“ always appear to me as slightly darker
“ nuclei with a faint surrounding shade,
. . . their outline being often very in-
« definite, and appearing to extend beyond
“ the breadch of the double canal”—

Molesworth]

Erebus - - - Molesworth  (dowble) ;  Antonindi  (hroad),
i Griffiths, Thillips.

Gigas - - »  Molesworth (double), Griffiths, Offord, Phil-
! lips (extending K.}, Antoniadi.

Gog'gon - . Griffiths, Molesworth, Thillips,

Hereulis . »  Griffiths, Molesworth, Antoniadi.

Columne. i

Phlegethon - »  Molesworth, Phillips, Antoniadi.

Plutus - . »  Molesworth.

Pyriphlgggt}mn ' 1 Antoniadi {broad}; Da\fis', Griffiths, Kemp-
! thorne, Molesworth, Phillips.

Simois - -, »  Molesworth, Phillips.

Sirenins - - Griffiths, Molesworth, Phillips, Antoniadi.

Titan . »  Molesworth (double), Thillips (double), An-
i teniadi (double) 1 Griffith, Offord, Stanley

Willinms,
(2.) Lowell’s map:—

¢ Bronfes?® - | Seen by Antoniadi {double).:

« Flison2” - ,  Phillips.

% Hyseus™ - »  Molesworth.

“ Thyanis™ - »  Molesworth,

* Mr. Lowell did not see “ any doubling of the Orcus, It was,” he says,
under date January 16, “in poor seeing, confused, which was, I think, an
“ effect of the ouses, for in betler glimpses T have seen these us if strung oo
“ it, not enclosed.,”” Thiz statement ix farther confirmed by his letter of
March 5. * You will be tuterested to learn that yesterday I ¢hanced to have
“ a good glimpse of the Ewmenides, and that it showed perfectly siugle.”
We cannot but tuke this evidence as conclusive. Wrong focussing plays an
imporiant réle in the gemination of the Martian canals (see note on Hiddekel,
p- 73, and the end of the Report).

1 ¢ The doubling of the Titan . . . has always seetwed to me not to be
“ a true doubling, but the accidental parallelism of the T%an and Eecnus.”
—TLowell, Junuary 16.

T “The same (uceidental parallelism) is true of the Broenfes and the
« Ertneus”’—Lowell

[ 100 ]

“ position of these lukes, with reference .




Parr ITL] REPORT OF THE MARS SECTION. 87

(3.) New Canal :—

D I Detected by Molesworth (“617); extending from
w=144% ¢ = + 43°tow=165° ¢ = + 15°

LiAKES :
(1.) Lowell’s map :—
“ Ammonium ™ - | Seen by Molesworth and Phillips (¢ rather large ™),
‘ and glimpsed by Antoniadi.
“ Ltopia™ = | »  Molesworth, and glimpsed by Auntoniadi.
¢ Lucus ,»  Molesworth, and glimpsed by Antoniadi. [It
Marice.”’ | will be remembered that these three lakes

on Eumenides-Orcas wore discovered in 1892
’ by our valued eolleagne, Mr. Walter Gele
| of Sydney, N.S.W.]
“ Castalia = } . Molesworth.
Fons™
¢ Ferentince }
Lucus.” :

o Molesworth.

(2.) New lakes :—

g Detected by Molesworth, on intersection of Ewmenides
] and Gorgon, and distinet from Lowell’s
‘ “ Nodus Gordii.” Position: w= 142";

*

= = 8%
Molesworth, S. of « 138 Lucus Marice.”
Position: w= 152°; ¢ = — g°.

h

SECTION V.
Mare Cimmerium, Elysium, and Trivium Charontis.
o = 180° to 250°; ¢ = + 60° to —60°.

Mare Cmimeriom. — This extensive dark area “of a faiut
“ blue-grey, the blue tint being very pronounced when the
“ definition is sharpest,” according to Molesworth, appears to
have undergone considerable changes during the last apparition,
and the observations of Phillips and Molesworth certainly point
io such a conclusion. 'Writing on January 14, Phillips says : © At
¢ the beginning of November it appeared much less dark in the
¢ centre as shown in Schiaparelli’s chart. A month later I
“ found its aspect materially changed, and in a drawing made on
# December 11 . . . there are shown two very dark patches, one
“ at that portion of the sea which
“ receives the canal Lestrygon, and
“ the other at the ¢following’ end.
The intermediate space is much
less dark, and a bright promontory
appeared projecting into the sea
immediately following the mouth
of Lestrygon. On the night of
“ the 14th (tig. 8), I saw a small
canal bounding this promontory on
Fig. 8. Mare Cimmerium, “ the north, and connecting the
1896, Dec. 14 (Phillips).  « mouth of Lestrygon with that of
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“ the Cyclops. Possibly the apparent promontory was only a
“ patch of eclond, and the eanal only the north houndary of the
“ Mare Cihmmeriwm chowing just outside the cloud’s edge.”
Molesworth found the  Cimmerinin Mave . . . very dark between
“ Aolis und Fthiopin and Cimmeria,” and conflirms the two
dark spots of Phillips.  Antoniadi saw the following spoi as far
hack as June 12, and adds another dark spot somewhere about
the embouchure of the Cyelops. Some interesting details on
Cimmeria Tusula are given by Moleswortl :-—% There is no doubt
“ of the existence of this island. TUnder good definition it was
“ always well seen, and even when the sccing was poor, its
“ presence was indicated by a distinet lightening of the ceatre
“ of the Mare. Under very goad definition Cimmeria was seen
divided by faint longitudinal canals* into three, as fignred on
* the chart ... There scems [fo exist] a strong analogy belween
“ Hesperia, Cimmeria, and Atlgntis,” for the former reached its
maximum distinciness on January 7, Cimmeria ou Janunary g
and 15, and Adfantis on January 11, “which appears to saggest
“ a curious connexion.” * About January 26,” says Grifliths,
“ the whole of this region was very fuint indeed. On No-
“ vember 4 u bright flnting was visible extending along its
“ length.” Plate II1, fig. 8, gives one of Griffiths’ best draw-
ings of this region. Ciémmeria Insula was also seen by Meares,
Davis, Gale, Hall, Kempthorne, Maw, Mee, Offord, and Rheden,
all show the Mare with its true outline, Kempthorne shows the
bay of the Lestrygon very marked, while Antonindi saw bright
cortrast borders north of the Mare on Octoher 2.

13

Hespuris presented exactly Schisparelli’s, not Lowell’s, out-
line, fading southwards, and was & strikingly easy featurve
throughout the apparition. All Members having sent drawings
of this region show it beautifully, and its ferm is substantially
the same as drawn by Davis, Gale, Griffiths, Hall, Kempthorne,
Maw, Meares, Offord, (Plate I11., fig. g), Phillips, Rheden, and
Antoniadi. A remnant of the eanal Xanthus, which, aceording
to Schiaparelli, erossed Hesperin in 1894, was seen by the last-
named observer on January 8.

Mare Tyuraevusm.—According to the observation of Meares,
Phillips, Hall, Kempthorne, Maw, Meolesworth, and Antoniadi,
this sea was slightly fainter than Mare Cimmerium. Griffiths,
however, shows it darker on his map.

Mare CHrRONIDM was seen by Stanley Williams in August, and
later on by Phillips, Meares, and Molesworth,

ErecTris anp Eribasia were scen brilliant on the termivator
by Antoniadi on July rz, 18g6, and Ly Kempthorne near the
limb on Nevember g,

A white projection on the limb was seen on February 4 by
Molesworth about TAyle (7}, towards @ = 220°% ¢ = — yo°.

ZEevHYRIA i3 deseribed as ““ruddy ” by Maw.

* One of these is Lowell's  Helisson”
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Hepnastus is shown as a faint shading on drawings by Hall,
Meares, Molesworth, Offord, Phillips, and Antoniadi. Tt ¢ does
not appear to touch Hybleus” (Meares). The position of this
spot, accurding to Meares, was « = 262°, ¢ = + 30° thus giving
it a north-easterly extension.

dLysiom.—This decidedly white pentagonal area is perhaps
the most interesting of the *continental” regions of the planet,
standing as it does in noble relief from its sombre surroundings,
s0 appropriately christened by Schiaparelli with the weil known
series of infernal names. All Members of the Section possessing
adequate optical means agree in showing not only the superior
whiteness of Elysiwm, but also the intensely brilliant spot at its
preceding end, towards 7vivium Charontis (marked X on the
map). The drawings of Griffiths, Maw, Mcares, Mee, Moles-
worth, and Antoniadi all show these appearances, while Maw,
speaking of the ecastern spot, says that “its brightness stood
out “from its surroundings just as Aristarchns does on the
Moon,”

Trivivm Cuarontis is the meiropolitan *lake” or “oasis”
of Mars, as Tycho is the metropolitan walled plain on the Moon.
No less than seven canals radiate from this intensely dark spot,
rendered oceasionally ink-black by superior (?) definition. The
sombre character of the Trivium is shown on all those of the
admirable series of 17, beautiful drawings of Molesworth relating
to this region, from Oectober to April, and on all Phillips’ views
from November to March inclusively. On the other hand,
yriffiths, Davis, Kempthorne, Meares, Gale (Plate 111, fig. 10),
Mee, Hall, and Maw also agree in dwelling on the remarkable
intensity of 1his marking. A prelude of what was going to
be observed later was seen by Griffiths on November 6, when
he drew the 7rivium broken up in two irregular masses of
dark material near the limb (Fig.g, A. See also Plate II1.,
fig. 8). Four days later Antoniadi, while engaged in a survey of

A.— 1396, Nov. 6 (Griffiths). B.—1897, Jan. 8 (Antoniadi).
Fig. 9. Appearances of Trivium Charontis in 1896-18g7.
the lakes discovered in 1892 by Gale on Eumenides-(rcus, was

strikingly surprised to sce, during one moment of wonderfully
sharp definition, the Trivium Charontis composed of two cirenlar
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black spots (Fig. 10, H)*, the line uniting which was, roughly,
north to south, or perhaps at right angles to the direction of the
Orcus. The same phencmena were seen in December, although
the two spits were somewhat less obvious and confuse. But
on January 8 with »« = 241° and a consequent distance to the
centre of the disk of 0656 they reappeared with their usual
November distinctness, and, in spite of foreshortening, were seen
qnite round. This instructive observation shows that under their
geometrically circular and illusory outline, the two dark spots
concealed most intricate forms, and that the appearances of
figs. g, B, and 10, H, should be considered as nothing more than
barbarous representations of a detail too minutely complex to be
accessible to our means. And as much might perhaps be said of
the existing maps of the planet, and the apparently geometrical
division of its surface.

* We append in fig. 10 the successive appearances of the Trivium
Charentis during the last one hundred years. Hersehel missed this marking
in 1777, 1779, and 1781. Its dicoverer is Schreeter (wide Flammarion's
La Planéte Mars, p. 75, fig 44 [65]), who at the same time detected the
canals Cerberus and Cyclops, as shown in fig. 10, A. In 1839, Galle found
this spot very exiended, and of great darkness, having shown at the same

B

Calle (1835)

| ﬁps

TR

Schiaparetly (1888). Stanley Williams (180). Gale (1892). Antoniads (1896).

Fig. 10. Changes in the T'rivium Charontis region of Mars.

time the canals Cerberus and Stye, and the superior brightness of Elysiwm,
with remarkable distinetness (B). The Z7ivium did not exist almost in
1879 and 1881-1882 otherwise than as a rendezvous of the various canals
(Schiuparelli, C.). In 1884, Schiaparelli divided it in two bands parallel
to the Orcus (D). In 1888 the two bands still existed, but now directed
to the Erebus (E), thus making an angle of 45° + with their 1884 direction.
A considerable extension of the Trivium occurred in 1890 (F). In 1892
this region was beantifully drawn by our distingnished co-worker, Mr, Walter
Gale. The structure of the marking was a somewhat complex one at the
time ; but a gemination of its material towards the Erebus was still apparent
(G). Lastly, we have the curious 1896 appearances (H), corroborated by
Prof. Schiaparelli himself.

Such phenomena would readily upset all our theories and put a bridle to
our imagination were we not enabled to console ourselves with the iliasory
character of gemination, and by the very great probability that the real
changes «re incomparably simpler and less bizarre than the preceding diagrams
would tend to show.
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Canaws or Section V. (Twenty-two in number).

(1.) Schiaparelly’s maps :—

Fsacus -
thiops
Antens -
Ascanius
Avernus

Doreas -
Cerberus

Cyclops
Eunostos
Galaxias
Hades -
Hyblaus
Leestryyon
Puctolus
Seamander
Styx -

Tartarus

Triton -

Xanthus

(2.) Lowell’s map :—

¢ Hellisson ™

i Seen by Molesworth.

1
i
\
|
1

3

b4

Daviz, Molesworth, Phillips, Rledep, An-
toniadi.

Davis, Molesworth, DIhillips, Rheden, An-
toniadi,

Moleswortl.

Molesworth, Phillips, Stanley Williams
{glimpsed as a shading, August 29).
Gale, Griffiths, Mee ? dlolesworth,

Grifliths  (double), Kempthorne (dovbie),
Molesworth (doubley, Antoniadi (deubie) ;
Davis, Hall, Mee, Maw, Menres, Offord,
Phillips, Rheden,  [* The most consistently
vixible eanal,”—Molesworth. ]

Molesworth  (double), Antoniadi (doubic),
Griffiths, Phillips, Rheden,

Antoniadi (broad) ; Griffithe, Mearves, Moles-
worth, Offord, Phillips.

Molesworth (susp. double) ¥ Phillips.

PLillips {** quite broad and dark ), Griffiths,
Kempthorne, Molesworth,

Antoniadi (broad) ; Griffiths, Meares (4 very
distinet '), Molesworth, Offord, Phillips.

Kempthorne, Molesworth, Lhillips, Stanley
Willlams, Antoniadi.

Muw, Molesworth, Phillips, Antouiadi,

Moelesworth.

Molesworth (double), Phillips (donide), An-
toniadi (broad and dark); Davis, Griffiths,
Kempthorne, Mee, Meares.

Davis, Griffiths, Hall, Maw, Jlolesworth,
Phillips, Antoniadi.

Molesworth, Antoniadi. [ Not scen in No-
“ vember, Hesperin opening direct into
« Libya. December, Jannary, Februury,
“ distinet, with a right-angle bend, faint
« and ditlicult to sce in March."—Moles-
worth,]

Molesworth,

- [ Seen by Molesworth. (Not shown on map owicg to
overcrowdiug.}

(3.) New canals:—

F

Detected by Molesworth (“ Iyblawus 11.”) extending

from @ =208° ¢ = + 33°t0 w= 2145,
$ = +9%

Molesworth  (* Scamander I1.”), ex-
tending from @ = 2177, ¢ = — 10" to
w= 217, & = — 52° :

[ 118 ]




92 MEMOIRS, BRITISH ASTRONOMICAL AssocratioN. [Vou. VL.

Lages.
(1.) Lowell’s lakes :—

s Aquw Apolll‘- Seen hy Molesworth and Phiilips (who says: « Zar-
« tarus seemed swollen into a lake-like

“ aspect where it crosses the Avernus”).

“ Tucrinus La- Seen double or triple by Molesworth on junction of

Cyclops and Cerberus. [This lake is shown by

Stanley Williams in 1890, Fig. 10, F.]

nares.”’

cus.”’

(2.) New lakes:—

7 | Detected by Molesworth (“ Fons Borealis ™) on inter-
| section of Hades and Boreas. Position :
| o = 187°% ¢ = + 44°. :

k [ % Moleswonh (¢ Aisaci Fons”) on inter-
’ section of Styx and Boreas. Position :

©=210° ¢ = + 60°.

‘ % Molesworth &C Stygla Palus ) Position:
! w =21 4 ¢ = -

SECTION VI
Syrtis Major.
o = 250° to 310°; ¢ = + 60° to — 60°
SyrTis Parva is usually a faintish marking, and it is thus
shown by Phillips, Hall (Plate IIL. Fig. 11), Davis, Meares,
Moreux (Plate III., Fig. 12), Molesworth, anﬁths, and Antoniadi.

On January 17, however, Kempthorne found it as dark as the
Syrtis Major near the terminator.

TaBya.—This remarkable land was of a brilliant yellow hue
during the last apparition, as shown on Lowell’s 1894 map.
Griffiths, Mee (Plate

= ? = = IV., Fig. 13), Meares,
e sago 28 3. Phillips, and Anto-
adriaticum S . . 3

Mare niadi support Lowell’s

' outline of this region,
while Molesworth
(Fig. 11), Offord, and
Rheden (Plate IV,
Fig. 15), divide Libya
in two masses of land
by a deep gulf on the
south side. On October
30, Moreux found the
south-west curve of
Libya  exceedingly
white; while Davis
and Hall show this
spot as a sharp pro-
montory. (See the
% beautiful picture of
Fig. 11. Libya in 1896-1897. Plate III., Fig. 11.)
(Capt. Molesworth.) Bright contrastborders
were seen to Libya

15°-
N 255°

J218 €

Anren{hgs

by Antonjadi on July 10, 1896.
No trace of Nix Atlantica (1877-1882) was seen by any of
the Members of the Sectlon
P12 7]
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Maris Lacus was non-existent in 1896-1897, having gradually
glided down into the invading shores of the Major Syrtis.*
Its place is indicated by a simple fairly dark bay, of the Hour-glass
Sea, by Phillips, Meares, Offord, Morenx, Molesworth, Griffiths,
Mee, Rheden, and Antoniadi.

Isipis ReGio was found whitish at the September and October
presentations by Antoniadi; also by Molesworth in November
and December, especially near the limb.

Syrris Masor.—This, the first marking ever detected by man
on Mars, showed but little change since the 18g4 apparition,
excepting, indeed, the complete disappearance of Lake Mewris in
its sombre background Lowell’s map is very accurate here, and
the form he gives to the Syrtis has been corroborated by a large
majority of the Members of the Section, amid whom should be
mentioned Phillips, Offord, Meares, Morenx, Griffiths, Mee,
Rheden (Plate1V., Fig. 15), and Antoniadi. Molesworth gives it
a more decided V-shape (Plate IV., Fig. 18), and is followed here
by Davis (Plate 1V., Fig. 14), Hall, Gale, Maw, Townshend
(Plate IV, Fig. 16), and Kempthorne (Plate I'V., Fig.17). The
superior darkness of the Mare towards Nilosyrtis is shown
by Gale, Phiilips, Moreux, Molesworth, Mee, Davis, Maw,

* We subjoin, in Fig. 12, which we owe to the kindness of the Hditor of
“ Knowledge,” a comparative view of the gradual invasion of the dark
material from the Syriis
- Mujor over Libya and
RRSYRTIS 2 w8 ~=une v 7 L L Feidis -~ Regio. Lake
\ £ e Nt T Meeris, which in 1862
and 1864, was situated
midway between the two
Syrtes, was engulphed
by the Greater Syris in
1896. A comparison of
the drawings, however,
of this region by the
ablest observers will
make it apparent that
it was owing not only to
the invasion of the Syrtis
that Lacus Meris dis-
appeared, but alsc to the
radual approach of the
ake towards the Kaiser
Sea. The strong argu-
ment in favour of this
interpretation is  that
during the last 35 years
the breadtn of Libya did
not undergo the econ-
siderable diminution re-
quired by the fixity of
Lake Meris.
. Differences of level
Fig. 12. Changes in the Libya region of Mars 10 an unstable surface
(1864-1897), assuming ihat Lake Meris has  Seems the most plausible

remained fixed in the meantime. explanation to such
appearances (p. 10I).
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Townshend, Kempthorne, and Antoniadi, Under very imperfect
seeing the Syrtis assumed to the last named observer a grotesque
triangular appearance, exacily as scen by Maraldi in 1714,
Molesworth found “ that the northern end was seen broadened
“ ent into an exeeedingly dark dimnond-shaped spot,” while
Townshend saw o distinet gemination lere (Plate IV, Fig. 16).
On Javoary 15, Phillips found the Syrfis Wagna © quite severed
“ from the Nilosyrtis, just above the Asfapus,” and asks if this
might not bo a dense clond bank crossing the Syrfis at this
point,

The sarface of the Syrtis Major was scer sprinkled with
dusky spots by Kempthorne on November 2q, and by Antoniadi
on December 7. Molesworth found a ¢ distinet greenish blue
tinge " to the Hourglass Sea.

Nirosyrtrs was seen by Hall, Phillips, Moreux, Molesworth
Griffiths, Mee, Davis, Offord, Rheden, Meures, Maw, and
Antoniadi.

Coroe Pavus (1879) is shown by Phillips, Molesworth, Meares,
and Antoniadi.

Borrosyrtis is depicted on drawings by Hall, Davis, Phillips
(swollen into a lake like nspect), Cale, Kempthorne, Mearcs,
Moleswortl), Grifiths, Mee, Offord, and Antoniadi. Traces of
gemination of the Boreosyrtis are shown by Phillips.

Nerrn Recro.—Phillips writes concerning a very bright arca
seen here on January 16. It iz described as “ comparable to
4 the spot at the N. pole” The whole of this region, down to
the N. cap, was seen Eaintly shaded by Moreux on Oectober 3o.
Dtopia was seon dark by Plillips.

A projection on the terminator was observed by Maw on
November 22, iz w = 303% ¢ = + 60°.

(Eworria is described as *just indicated” by Maw, No-
vember 2qg, and projecting from the W, shore of Syrtis Major
by Davis. Molesworth speaks of it as ““a dull lightening " of
the Spréis. On September 17 Antoniadi found it abnormally
visible, reminding the 1879 designs of Schisparelli; hut this
brightuess was short lived, for the island had assamed its usnal
appearance by Sepicmber 26, On November 2¢ it was aguin an
obvicus feature to Griffiths ; alse on February 21 to Phillips.

Iapvara is vaguely shown by Molesworth only.

THE “Poxntes” oF LowgLL arc well drawn by Molesworth,
but uniting a land N. of Hellas rather than Hellas itself to
Libya and Hammonds Cornu respectively.  Griffiths and Rheden
also ngrec in showing loth of them. But only the precediug
“bridge ” was seen by Meares on November 2g, by Antoniadi on
December y, and by Davis on February 17, the latter with a Jdisk
of only g”+4—a very credituble achievement indeed for the
modest aperture used.®

# % Tunge Pons has been theve all the opposition and Meris not.”’—Lowell,
January 16. .

[ w14 ]




Parr IT1.] REPORT OF THE MARS SECTION. 95

Avusonta was seen brilliant on the limb by Maw, Kempthorne,
and Antoniadi.

L
Evurirus is shown by Meolesworth only.
Manre Hapriacum has u “distinet greenish blue tinge,”
according to Molesworth,

HEeLras was seen white near the limb or terminator by Davis,
Kempthorne, Molesworth, Grifliths, Meares, Phillips, and An-
tonindi.  Only its inferior half could be well defined. In spite
of its rather unpropitious position in 1896, Molesworth saw both
the arms of the ¢ cross,” with a lake at their meeting point.

A brilliant ¥ star-like scintillating point (marked Y oun the
map) was scen on Hellas by Offerd, on December 11, bringing
to mind the white spoecks seen by Schiaparelll in 18851-1882 on
each of the four quadrants of this island.

Canars or SectioNn VI, (Nineteen in number).

(1.} Schiaparelli’s Chart :—

Amenthes . Seen by Antoniadi (broad); Davis, Griffiths, Kemp-
thorne, Molesworth, Moreux, Offord,

Phillips (‘¢ casier towards end of appuri-
tion ™), Rbheden.

Aleyonius - " Molesworth, DPhillips, Rhedes.

Alphens - “ Molesworth.

Anubis 2 -t " Molesworth.

Astaboras - » Molesworth, Phillips, Antoutadi,

Astapus ? - »  Molesworth, Ihillips.

Astusapes . ” Molesworth, Phillips, Antoniadi. (8. em-
bouehnre only.)

Lethes - - » Duvis, Molesworth, Phillips, Antoniadi.

Nepenthes ? - w  Molesaworth, Phillips, Antoniadi?

Peneus - - i . Moleswurth,
Thoth - - »  Phillips, Autouiadi.

(2.) New Canals :—

G Detected by Moleswortis (“ Lethes IL”) extending

from w = 240° ¢ == 4 40" to w = 243°,
= + 28 [This might be a simple

continuation of Fthiops.]

H " Molesworth (“ Amenthes LI.") extending

2]

fromow = 248° ¢ = + 427 10 w= 258°,

¢ = + 16°,

I " Molesworth and Antontadi, extending

from Lacus Maris to Syrtis Purva,

from w = 258°, ¢ = — 3" to w= 279",

¢ = + 8% [This is a return of the

capal seen by My, Stauley Williaws

in 1890.]

K " CAntoniadi (between Syrtis Major and

Hephesstus  extending from o = 260,

=+ 28°to w= 283° ¢ = + 28°
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L Detected independently by Antoniadi (1895, Sept. 17},
Davis, Gale, Sriffiths, Molesworth, Moreux,
Phillips, and extending from w=: 265°,
¢ = + g40°t0 w= 282° ¢ = + 305 [’I‘his
eanal is, perhaps, a periodival return of
the one seen by Herachel in 1781, Schreoeter
in 1785, 1798, and 1800, Franzenan and
Dawes in 1864, Niesten in 381, Burton
and Beeddicker in 1882, Mr., Lowell re-
diseovered it in 1894.

M » Melesworth (#95"), extending from w = 265°,
=+ 3"tow= 273" ¢ = — 3°

N 5 Molesworth (% g4, extendmg fromw= 273
. ¢= —3tow=1278%¢= + 8"
0 i Molesworth (< Ni]osyrtis 11.”), extending

from w= 283° ¢ == + 30° to w = 294",
¢ = + 41° [This would cut Meroe Inswla

in t“'o.]
New Lake;—
m ! Detected by Molesworth on intersection of Astaboras
and Lowell’s * dsopus.” Position : w = 296°,
¢ = + 28°.

SECTION VIL
The South Polar Region.
w = 0" to 360”; ¢ = — 60” to — go°.

From the beginning of the apparition to the end of Augnst the
8. polar eap underwent a very marked diminotion, as will be
apparent on an inspection of the following figures : —

i ¥
i
I Areo- -
Date. w, eexglc QOhserver. Date. . ceﬂg}c | Ohssrver.
! of Cap, of Cap, |
1896, | o o 1896. ° s
May 17 -] st ¢ 7 July o - 392 I 1|
June 12 - F arg 40 . T2 - 271 32 Antoniadi,
» 33 ! g6 14 Antoniadi. w 19 - 203 a8
| )
g - 4G 31 Aug. 29 - 167 7 ¢ Btanley
" ‘ | Willinms,
s -] s u J

No Member of the Section saw this cap with certainty after
Stanley Williams" last observation on August 2g9. Tt was at first
bounded by a dark bluish grey band, which gradually lost its
intenrity with the diminution of the snow-covered area.

The disappearance of the polar cap was followed by the ocen-
sional apparition in these regions of dull white mystericus
glimmers, not always to be accounted for by the passage across
the central meridiau of regions whitening with the obliquity of
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the visual ray,* although the two phenomena are probably pro-
duced by the same causc. These spots assumed every degree
of intensity between great transparency {and counsequent indis-
tinetness) and o \;lntene«« comparable to that of Hellas on the
limb, Their aspect was very characteristic, and they could under
no circumstances whatever be mistaken for the polar cap itself.

A complete record of such appearances is given in the following
table :—

I R

| Areocentric “ Changing " Island
! ‘ Are
Date. L w £ Whit Observer, on
i o e Central Meridian.
; | Spot.
J ! |
{ | i
13g6. . o ;
Sept. 17 - 284 | 4o + ! Anteniadi -
» 26 - 279 | 40 + | Do, -
Nov. 29 - 257 40 +  Meares - ° Thyle 1.
- 29 -| 327 25 + | Phillips -  Novdssima Thyle.
s 3o - 290 z5 +  ; Davis -
1897, I : i
Jan, =2z - 178 48 + . Antontadi - | Thyle.
w 26 -| 102 43 + Do. - |
» 26 - 123 45+ Do, -
w3t - 62 FERE Do. - | Argyre IL
Feb. 3 -! 62 35 + ' Phillips - | arggre I7,  vory
' 1 brilliant.”
+ Do. -

Mar, 15 - 27 i 40

Emdently the whitenesses of November 2q, Januvary 22 and 31,
and February 3, could be attributed to the brightening lands, but
there was nothing on the eentral meridian on Scptemher 17 and 26,
November 3¢, Jannary 26, and March t5. We have then to deal
here with phenomena eonnected with the polar regions them-
selves. Their vatural explanation is that of partial condensations
of aqueous vapour in the Martian atmosphere producing Aaze.

SECTION VIIL
The North Polar Region.
= c°to 360%; ¢ = + 607 Lo + go°
Owing to the great obliquity of the solar rays, the N. polar cap
underwent but little change in 1896 1o 1897, It was uot a very
obvious feature, nor was it always there, lence, taking into
account the conﬁlctlng nature of the observations, a comparative
table of the dimensions of this cap, based on the drawings of the
Members of the bcctlon, would be of little use here. We will,

* Tt would perhapw not he an overbold qssumptlon to consu]er the dmrnal
variability of such lands (Argyre, Hellas, &c.) as due to radiation fogs.
The cloudless and rarcfied atmnsphere of Mars must be eminently favourable
to both solar and Martian radiation. Cold air flowing down info a warm
damp atmospheric stratum would cause the formation of such fogs in the
evening, while the heat from the rising sun would bring about their dis-
appearance by allowing the air to retake all the moisture which has been
condensed out of it.
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then, confine oursclves to a few remarks with reference to the
appearances of these snows,

The cap was first detected by Stanley Williams, on Augnst 29,
1896 (see Plate IIL, Fig. 7). Tt was a difficult object in
September, but hecame decidedly distinet subsequently until the
end of the apparition. “ Iarly in February,” says Molesworth,
“ dark marshes appear to have begun to form on the boundary of
“ the polar snows. The cap appears to have reached a minimum
¢ about March 18, the surrounding marshes having inereased in
extent and darkness, In April the cap appears to have increased
again slightly (probably owing to its being turned more towards
the earth), but the marshes continued to darken, rivalling the
Mere Cimmeriwan and southern puwrt of Syrtis Major in
darkness”

From the conduct of the hyperborean dusky spots, Molesworth
gathers that “the darker markings are in some way related to
- ¥ water action, or vegetation dependent on water.”

An intensely white spot, apparently projecting beyond the

limb, was seen by Meares, on December g, towards « = 200° +,
¢ = + 65°%
PDuring the latter half of November, and the beginning of
Deeember, the N. polar regions of Mars presented a remarkable
and almost unique appearance, the whole of the frigid zone being
covered by a dull white material, mueh Lrighter thau the haxzy
phenomena of the other pole, but decidedly fainter thun the
general brilliance of the snows. The polar cap itself was lost in
the whiteness, which at maximum presented a uniform tint,
extending at the same time over a radins of 35 areocentric
degrees.

The following table gives a complete aceount of the phenomenon
as seen by the Members of the Section :—

- . _ I
J Al‘e()_‘ Areo..
Dute, % @ ce;ﬁ':;m Observer, Dade. w C'T:(l;w Observer.
! | of Spot. ¢ of Spot.
! ! o I i
|
1896, o “ 1896, B o
Nov. ¢ 167 25 Eewmpthorned Nov. 29 239 to Munres,
n 10 173 30 ‘ Antoniadi. w0 3o 78 Muw.
| . .
! | i -
. 18 { 3;2 6| Molesworth.[ » a9 | 318 | Missed | Griffiths.
i a0 1} 3270 il
w i 65 | Missed | Griffiths. s 20 ,{ 3428 1 Phillips.
5 a0 { 342} [ i Moleswortln s 2 338 zox | Kewpthorne,
. : . . 30 320 8o Meares.
n 20 go | Missed = Griftiths,
‘} » 30 296 38 Oford.
335 | y
n AT { 339 o ! Molesworth. . 30 3zz 6o Townshend.
: -
» o 24 { '322 g ; Molesworth. w39 135 40 Antoniadi,
’ | Dec. 3| 196 ro Meares,
» 25 4% 63 Antonindi.
- 3 283 ot Mes,
61§ 204 6o Molesworth -
» A 291 " w3 290 3% Phillips.
. 18 {zg; e l}\rluiesworth. . 4 190 4o Molesworth.
2
' w61 146 38 Molesworth,
) 349 . 45 Antoniadi, ‘ |
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Analogous appeurances, but of a much less decidel character,
were seen by Meares thronghout the month of Deecmber,

Three explanations of the phenomenon preseut themselves
naturally to the mind: (1) n vast snowfall; (2) the formation of
hoar frost; (3) a condensation of the water vapour of the Martian
atmosphere in the form of cloud or fog, The snow theory is open
to more than one objection. The strongest of these are (1) the
incontestable dull white colour of the phenomenon, as compared to
the brilliancy of the polar snows themselves; (2) the absence
of the dark bLand characteristic of the melting of ihe Martian
snows during the decreasing phase ; (3) the extraovdinary rapidity
(1o days) of the melting of such a vast area of snow, with an
almost horizontal sun; and (4), last but not least, the impossibility
to satisfactorily account for the faint December glimmers, which
repeated, but in a very reduced seale, the remarkable phenomenn
seen in November. The hoar frost interpretation is a very satis-
factory one. The cloud or fog explanation is also good and
scarcely open to discussion, for all the preceding objections to
the snow theory become the characteristic features of clondy
condensations of aqueous vapour.

Until the contrary is demonstrated, therelore, we may cousider
the white appearances of the north polar vegions of Mars in
November 1896 as prodaced by Aowr frost, clond, or fog.

“ Similar phenomenn,” says Prof. Nehiaparvelli, ® were visible
¢ round the north pole in 1879 and 1881-188z. They are
“ probably produced by the samne ecanse which renders so often
brilliant Thyle J. and [{., Avgyre I. and 41 in the other
“ hemisphere.”

-

-

i

PART IILIL

CONCLUSION.,
Chart of Mars in 1896-1897.

Our Plate I. is a cowbination of the resuits given in the
166 drawings sapplicd by the Members of the Section. ‘I'he
process of combination wus au arduous one, and the only way
to avold constantly contriclictory representations of the same
markings was the creation of a systemn of weights attached to
each observation. Noetwithstanding, however, the difficulty, and
the somewhat arbitrary character of the task, the Direetor is
firmly convineed that the Chart of the Section is a very fair and
truthful representation of the appearance of the planet during the
last upparition.

The chief changes from preceding years were 1-—

(1.} The gemination in two round spots of Trivium Charontis;

(2.) The disappearance of Lake Mwris in the Kaiser Sea ;

(3-) The reuppearance of the great periodical canal L between

Nilosyrtis and Boreosyrtis.

These have been dealt with s evfenso in the preceding

analysiz,
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Considerations on the Physical Condition of Maxs.

Mueh confusion is prevailing cwing to the very great vnmber
of hypotheses put forward in ovder to aecount for the Martisn
phenomeaa, and the bewillercd student of areography loses his
wsy in the maze of coujectare. After the exclusive division of
the planet’s surface into desert land and water came the classical
ivandations, fonding in o few days counerics bigger than the
British Isles,* then vegoetation explained everything, and last but
rot least, artificislity resulting from local intclligence, crowned
the whole,

Some effort then to sce things in this ehnos with some sort of
simplicity would not be out of place here,

And first with reference to the ruddy colour of Mars.  Siv John
Herschel's suggestion, that the < ochrey ” tint of the continents is
due to the Martian soil, is & very satisfactory one.  Mr. Lowell is
also right in considering these vegions as deserts, for their colour
is very much that of yellow sand, and our Sahara, if not too
wmueh dimmed by our dazzling white atmosphere, would show a
simitar colour viewed from Venus,

We cannot admit, with Lambert, a ruddy vegetation.  This is
manifestly incredible, For the iden of change is not separable
from thai of vegetntion, and overy one knows that if there is
anything invariable on Mars it is doubtless its standard Mariial
colour.

The * hali’ shades ™ are probably not shoals doomed to periodical
inundations, but very likely lunds covered with scanty grassy
vegetation.  This wonld account for their changing appearance.

The whitenings near the limb of such lands are due either to
ingenious Proctor’s explanation of hour frost or to our radiation
fogs (p. ¢7). Both theories are quite satisfactory, as the calm
rarcfied air of the Martian atiwosphere is eminently favourable to
neciurnal radiation and attendant phepomena,  Owing, however,
to the characteristic slugoishuess of circulation in the Martian
atmosphere, so capitally pointed ont by Mr. Maunder, we rather
incline towards the hoar {rost theory, dew Leing one of the
simplest modes of precipitation.

The dark areas possibly vepresent both vegetation and water.
Vegetation where seasonal changes are recorded ; water where
general invariahility of tint is the predominant feature.

The vegetation theory accounts for many a change, hat not for all
the changes actually observed, and it cannot tell us, for instance,
bow Meeris Lacus gradually slipped into the Syrtis Mujor, nor
why the ance beauti{ul peninsula of Awrea Cherso has silently

* The promoters of the ** inundations resulting from the melting of the
polar snows theory ™ seareely pereeived 1hat, were the Mare about the pole
to have some depth, the passage of water from the solid to the liquid state
with a corresponding decrease of volume would entail net inunaations
eoming from the pole, but a diasuetrically opposed nprush of warer from the
equator to the polar regions.
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vanished in the sombre Aurore Sinuws.  Some other agency seems
at work here, andd the low mean density of Mars might account
for such phenomena. ‘Lhe density of water being taken as uniiy,
we have 3'g1 for the density of Mars and 55 for that of the
earth. With our mean density of 35 we enjoy a somewhat
relutive stability in our “rising ™ and *sinking ™ lands,  Absolute
instability would, on the other hand, be the characteristic fealuve
of a plunet whose density would approach that of water (Suturn
and Jupiter).  Mars is thus in an intermediate postiion between
our impertect stability and the comnplete iustability reached at
density equal uniry.

Further support is given to this view by the latest investigations
in cosmogony. Aceording to M. Du Ligondés, the great autho-
rity on this subject, Mars would be one of the youngest worlds
of our system in planetary evolution, ¢ The vaviation of density
“ with depth,” lie adds, “is much less sensible for Mars than for
‘ the earth. This conelusion is fnlly confirmed by the last obser-
“ vations which My, Lowell has published on the subject of the
“ polar flattening of Mars. This flattening is relatively much
¢ greater than that of the earth.” Applying to Mars Roche’s
formula

aza(,(.-%m)

(where & is the density of the layer of radius R), M. Du Ligondés
finds for the polar flattening of Mars the value of ;1% sensibly
different from Mr. Lowell’s ;.. This latter value sgrees with
the formula

3 =3, (1 ——}1@)

for which the increase of density from the surface to (he
cenire, instead of being 1 to 5 as in the case of the earth, is
reduced to 2. The mean density of Mars beiug 3'g1, the density
would be only

5'6 in the centre,

2'8 at the surface of Mars.

“ This last value,” concludes M. Du Ligondés, “is almost that
“ of the rocks constituting the carth’s crust. Owing. however,
“ to the low gravity on the surface and everywhere in the
“ interior of the planet Mars, the rocks, although relutively
“ dense, have doubtless a loose strncture, which renders them at
“ the same time nnresisting, permeable to water, and easily
“ deformable.”

* It will bz remembered that during the exccedingly favourable nodal
opposition of 1379, Prof, Young found ;1. for the polar flattening,
PP FT P £
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Indistinet Vision and Gemination.

The Director wishes to emphasize his strong scepticism on any
idea of reality attached to Martian gemination.

M. De Boé was certainly vight in attributing the doubling of
the linear markings to the secondary images formed in the eye
under imperfect vision. Quite recently, the Director has been
successful in reproducing on artificial Mars disks with single
canals examined telescopically at 220 feet distance, «l/ the
phenomena of gemination. Canals were split in two with included
shade, while others remained single, and lakes separated in
bands and round spots. TFor this a focussing difference of 53, in.
was sufficient.

The absolute identity of these artificial doublings with those of
Mars is so striking that we are immediately driven to inquire
whether the two phenomena are not manifestations of one and
the same cause, and whether the doctrine of chances would rather
incline towards the interpretation of gemination by a perfectly
allowable focussing error than towards the credence that the
canals are suddenly jumping by magical scissiparity ai distances
of 300, 400, and 500 miles.

We can perfectly believe in the doubling of lines and knots
under imperfect vision, since we have the overwhelming evidence
before our eyes, while we could defy our imagination to
account for a sudden disappearance of the Thawmes, giving rise
to the formation of two variably distant bands, uniting Bristol
to Brighton and Birmingham to Ipswich, each bearing its black
knot—Iiondon, and leaving the intermediate country in a state of
confused shading.

Gemination made a Sphinx-world of Mars. Without gemina-
tion, this planet stands no longer beyond our intellectual grasp.
In fact, M. Daubrée has shown that contraction of a planet’s crust
would give rise to mountain ridges, while expansion of the nucleus
would crack the crust mostly along the paths of great circles, very
much in the manner of the Martian canal system.

Nor would Mars, covered with expansion cracks, be a unique
world in our system. TI'or if we are obliged to explain our
mountain ranges by contraction, it is to the reverse process that
we should have recourse when trying to offer a satisfactory inter-
pretation of the rays of Tycho and other walled plains on our
satellite.

In concluding the present Report, the Director would like to
express his hearty thanks to the gentlemen who worked with such
perseverance and skill under such disheartening circumstances,
and to congratulate them on the success which crowned their
efforts in increasing our knowledge of the most fascinating of
planets.

E. M. AxToN14DI,
Juvisy (S.-et-O.), Director of the Section,
January, 1898.
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