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EXPLORATION AND SURVEY WITH THE TIBET FRONTIER
COMMISSION, AND FROM GYANGTSE TO SIMLA VIA

GARTOK.*
By Major O. H. D. RYDER, D.8.0, RE.

I. Tee MaiN ExpepiTioN.

It has been said that the geographical results of the expedition to Lhssa
have been disappointing. No one was better pleased than myself that
this was in a sense true. Our knowledge of the country lying between
our frontier and Lhasa depended chiefly on the surveys executed by
different explorers trained by and working under the supervision of
officers of my department—the SBurvey of India. They worked under
oxtraordinary difficulties, and in great danger of their lives. That, when
at last we have been able to carry through a regular and systematio
survey of the country, we have not been able to find that the rough
maps prepared from these explorers’ surveys were in any important
points other than very fairly accurate, reflects the very highest credit
on theee men, notably the late Pandit Nain Singh and the explorer
' A-K,, the latter of whom is still alive. In place of these rough maps,
we have now an accurate survey of the country traversed by the
expedition.

On September 24, 1903, I received orders at Bangalore to join the
Tibet Frontier Commission at Kampa Dgong. Proceeding vid Calcutta,
where I had to spend a few days collecting instruments and kit, I
arrived at Silliguri, the railway base, on October 3, and marchel out the
same afternoon to Sevoke, where the Teesta leaves the hills, This was
not the time ef year to see the Teesta valley at its best; very hot,

¢ Read at the Royal Geographical Society, May 15, 1905. Mape, p. 480.
No. IV.— Ocroszg, 1905.] 2¢
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raining nearly every day, the march up the valley was far from pleasant.
The cart road, now open as far as Gangtok, was then constantly blocked
by landslips, and very slippery. After Gangtok was passed the views of
the snuows should have been magnificent, but the higher hills were
veiled in clouds. All the more pleasant, therefore, was the marked
change once the frontier pass, the Kangra La, was crossed ; clouds were
left behind, and during the two months I stayed at Kampa Dzong we
had nothing but the finest weather, with that wonderful clear atmo-
sphere which every traveller in Tibet has remarked on.

Down the long slope from the Kangra La,and over the rolling downs
near the valley of Giri, the great snowy range gradually opened ont,
till on reaching Kampa Dzong, or at any rate from the hill above it,
one continuous line of snows was visible stretching from Chumolarhi
to Mount Everest, a distance of some 150 miles. We were able to
survey from this snowy range northwards to the Arun river—Tsang-
po watershed, the Tibetans, beyond sending men to watch us, making
no attempt to stop us surveying so long as we did not camp away frou
the mission post.

As regards the heights of peaks, our results were of a negativ
nature. The highest point on the above-named watershed was 20,10
feet; the two “very high snowy mountains’ mentioned by Mr. Fret
field on p. 362 of the Geographical Journal for March, 1904, quoting fron
one of the explorers, were disappointing, being only 21,200 feet in height.
The fine snowy range apparently running north from Everest, bt
in reality running north but sume 30 miles east of Everest, has its
highest summit at an elevation of 22,200 feet. In the photograph by
Mr. Hayden (R.G.S. Journal, March, 1904), it will be noticed that the
northern side (i.e. the right-hand one in the photograph) of Everest b
a continuous slope, which I estimated at 7000 feet; and it is extremely
unlikely that north of Everest, and hidden by the nearer snowy rang
(on the right edge of the photograph), the peaks could again rise to
a height anywhere approaching that of Everest. It is interesting her
to note that Everest, as viewed from Kampa Dzong, does not appesr
as the highest peak of a group, but as one massive summit standin
by itself. Nowhere could we hear of any local name for Everesh
although careful inquiries were made. The height of Kampa Dzong
itgelf proved to be 15,200 feet instead of 13,800, as on previous maps.

Fortunately, just as we had completed all the surveying possible
" from Kampa Dzong under existing circumstances, it was decided that
the mission should retire from Kampa Dzong and advance over th
Dzelap La and up the Chumbi valley. We accordingly hurried acroe
Sikhim and caught up the main body of the mission and its esunt
at Chumbi. This valley is disappointing; it has always had a gret
reputation, but we found it to be only 200 or 300 yards wide, and not
very rich, The houses at Rin-chen-gong are good, but that is not due
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to any richness in the valley itself, but to the fact that the Tomos, the
inhabitauts of the valley, have a monopoly of the carrying trade from
Phari Dzong down into Sikhim.

A short halt here enabled me to get the lower end of the valley
gurveyed, and to detach Sub-Surveyor Dalbir Rai, who followed the
valley down to the plains, and, returning to Gnatong by the adjoining
valley, completed a most useful piece of work, including a hitherto
unsurveyed portion of Bhutan,

The mission then moved up to Phari Dzong and over the Tang La
(height 15,200 feet), a very easy pass to Tuna (height 14,800 feet).

GYANGTSE,

Here we spent the winter, and, except for some work in the Chumbi
walley, surveying was nearly at a standstill; the Bhutan snowy range
‘on the east, lower ronnded hills on the west, and the Tibetan force at
‘Gurn, 6 miles north of us, limited our sphere of observation. The cold
was intense, and a very unpleasant three months were spent before we
| 3gain advanced. Towards the end of March Mr. Hayden, of the Geo-
4hlﬂl Burvey, and I, with an escort of twenty rifles, made a short
exeursion across the plain to explore the Lingshi La, a pass crossing
u}ﬁa snowy range into Bhutan. Before, however, reaching this point,
{we were met by a small Tibetan force and requested to return. In
{view of my knowledge that Colonel Younghusband was very anxious
'lo avoid, if possible, a collision with the Tibetans, T decided to retire
to Tuna.

202
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General Macdonald and the main force having arrived at Tum,.
it was decided to make a preliminary advance to Guru, where thaw
Tibetans were encamped, and establish a post there. Unfortunately
for them, the Tibetans decided to oppose our advance. A short fight
took place, in which the Tibetans suffered heavily. On April 2
Captain Cowie joined us, just in time for the advance to Gyangie,
which took place on April 4.

We camped on April 4 at Guru; we then marched round the shore
of the Bam Tso to Chalu, and the following day did a short march
down the narrow valley along which the stream flows connecting the
Bam Tso with the Kala Tso. I ascended a point on the range betwem
the two lakes, and had a fine view down on to both of them. The Bam
Tso has an area of about 25 square miles, and the Kala Tso of aboat
15 square miles. Next day, April 7, we had a level march to Mangta,
where the open country ends. There is no outlet to the Kala Tso, but
there are obvious signs that in ancient times the water flowed outof
the lake into the narrow gorge, and so to Gyangtse and the Tsangpo.
About 8 miles from the lake in this direction a small stream rises from
what is probably an underground flow from the lake, and flows ins
broad and deep bed down the gorge.

From Mangtsa the force marched to 3 miles short of Kangms,
down a narrow gorge, while Oaptain Cowie and I ascended the rang
to the east to a height of about 18,000 feet, to try and get a view abesd
In this we were not sucoessful, still higher hills on the north on both
sides of the gorge blocking our view. The Tibetans were reported by
the mounted infantry to be in force holding a wall across the valleyst
Kangma; but next day their position, a strongly built wall, which,
however, could have been easily turned, was found evacuated. Next
day they were located in a position holding a narrow gorge known
as the Red Idol gorge, and the precipitous hills on either side. Out
of this they were easily turned by a direct attack and a long flank-
ing olimb on the part of the Gurkhas. We camped at Sapu tht
evening, and marched on to the Gyangtse plain the following day. On
April 11 the dzong, or fort, of Gyangtse was surrendered by the
Tibetans, who seemed cowed by the defeats they had received. The
mission was established in a village on the right bank of the Nystg
Chu, where there is a bridge, and about 1000 yards from the dzong.

A force under Colonel Brander was left as escort, while the Genenl
and the main force returned to the Chumbi valley, leaving posts st
Kangma, Kala Tso, and other places on the line.

We now settled down to a peaceful existence. A bazaar was estab-
lished outside the post, and officers in small parties could wander about
the plain shooting.

Captain Cowie and I were then able to start triangulation off a
measured base, and, with the help of three stations on the hills, were
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able T« complete all the work that was possible; but we were not then
sble o connect this triangulation with my Kampa Dzong and G.T.
‘but we fixed some peaks on the Karo La range, which afterwards
~ove«<l invaluable in connecting the Lbasa triangulation with this work.
. Towards the end of the month a report came in that a force of
Tibetans had collected on the Karo La, 45 miles from Gyangtse, on
fheroad to Lhasa. A party, consisting of fifty men of the 32nd Pioneers
‘wd thirty mounted infantry, under Lieut. Hodgson, was sent out to
werify this report. As this would afford an opportunity of getting in a
good addition to our map, 1 decided to accompany the party with
Captain Cowie.
We reached Ralung, two long marches from Gyangtse, on April 29,
#nd the following day, accompanied by the mounted infantry, rode up
tothe pass, about 2 miles beyond which we saw the wall which the

their fire and make them disclose their strength. In this he was success-
ul, and withdrawing his men without loss, although some Tibetans con-
siled on the hills above were rolling rocks down on him, we rode back

) Ralung. I had intended taking the mounted infantry to Kangma
it one long day’s march, as it was important to have this route recon-
itred, but, owing to the presence of the Tibetans in such force on the
La, this was not now considered advisable, and we returned to
Gyungtse in two marches, arriving there on May 2,

- Oolonel Brander decided to take out a force to turn the Tibetans
outof their position on the Karo La, as they were threatening our line
) nications. On May 3 he accordingly started, Captain Cowie
accompanying, as I hoped he might be able to get the route from
g to Kangma done this time. They attacked the Tibetans on
the 6th, and drove them out of their position, but, owing to our having
in the mean time been attacked at Gyangtse, Captain Cowie had to
Teturn with the force.

~ On the 4th everything at Gyangtse seemed peaceable, I had been
Out for a long day surveying on the hills to the south, and on my return
of & report, originating from one of the patients in Captain
s civil hospital, that we were to be attacked next day. A small

d infantry patrol went some miles down the Dongtse road, but
nobody. The Tibetan force, however, was at Dongtse itself, and,
‘when the moon rose about 1 a.m., attacked us just after dawn.
r attack was a complete surprise, but once our men turned out, the
were easily driven off with heavy loss. If, however, the
‘had not given the alarm by shouting and firing their guns,
in with their swords, we should have been in & rather
| position. Another force of theirs had in the mean time ocou-
ed the dzong, from whence they opened a heavy fire, which, to every
e's surprise, more than reached our post. The fighting in and around
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On July 31 we moved off, and after a few miles turned up the Kyi
Chu, a well-cultivated valley with a broad shallow river resembling
the Tsang-po valley on a slightly smaller scale.

On August 2 we arrived at the Tolung Chu, a large affluent of the
Kyi Chu, and over which there is quite a good bridge, From here
we were rewarded by our first sight of the Potala, the residence of the
Dalai Lama, situated on a small isolated hill overlooking Lhasa.

Next day camp was moved to within a mile of the Potala ; this was,
however, only a temporary camp, and, being swampy, another site was

selected on drier ground north of the town, the mission being located
in a very good house in pretty wooded grounds outside the town. The
weather was not favourable for surveying—rain fell constantly, and

BEIDOE OVER THE NYANG CHU ADJOINING OUR POBT, WITH GYANGTSE DZONG
IN BAUKGROUND.

lnuy clouds lay on the surronndmg hills—so Captain Cowie and 1
confined ourselves, after measuring a base, and observing a latitude
- and azimuth, to the survey of the town and suburbs of Lhasa on the
‘mlp of 6 inches to the mile. This took some time, as we were at first
- not allowed to enter the town itself; but later on, having got in all
 the somewhat extensive groves, gardens, and summer residences out-
‘side the town, we were allowed to march through the streets with an
‘!mﬁ In order to avoid attracting attention, for this portion of the
work we did not use a plane-table, but made a compass and pace
traverse from one fixed point outside through to another fixed point
~on the other side. The inhabitants showed some curiosity, hut no
 hostility, at our proceedings. The height of the plain above sea-level
hw feet. Captain Cowie left Lhasa on August 20 to return to
Gyangtse, to try and secure the connection in the triangulation between
that town and the points I bad fixed from Kampa Dzong. The




had a fine view, and was able to fix a station
the Karo La range and to two Bhutan
being also able to see and observe to one of m

north of Lhasa. I had gone on ahead of the m:

of one hundred Gurkhas under Major Row. Next
the lake to Yasik,and I went up on to the rar
from two more stations, completed a good ares
secured the required connection between the tr
Gyang-tse and that done at Lhasa.

At Yasik on September 30 we met Captain
much hampered by the cloudy weather, had ef
connection between the Gyangtse triangulation and |
work. We here struck off the main route up the side
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feet), and 8o on to the plain above Ralung. This survey was useful, in
that it showed the possibility of turning the Karo La. Captain Cowie
then made a round from Ralung into the Niru valley, down to Gobshi,
and so to Gyangtse, while I caught the general up on the main road,
and accompanied the main force. I now made arrangements for Captain
Cowie to complete the work remaining between here and Chumbi, on
which he writes as follows :—

“On October 8, with Sub-Surveyor Hazrat Ali and a portion of the
survey detachment, I left Gyangtse for Kangma, which was reached
next day. Commencing a route-survey from this village on the 10th,
we struck off the line of communications, marching eastwards through
a narrow defile in the bare rocky hills dividing the waters of the

THE CROSSING OF THE TSANGPO OR BRAHMAPUTRA.

Nyang Chu and the Nira Chu. As far as the Nilung La, which we
crossed the same day, we followed the track which is part of the main
road from Kangma to Ralung vid the Wogya La. After crossing this
pass and descending into the open plain, which receives the headwaters
of the Nira Chu, we turned southwards, heading for the Rham Tso.
Passing over the low rolling hills which intervened, we reached the
lake on October 14, completing the survey of this locality, and fixing
the position of the Yu Tso, a lake lying at the foot of the snowfields of
the big range, culminating further to the south-west in Chumolhari.
On the 14th I got into communication with the headquarters staff,
who had just reached Kala Tso, and, for the purpose of adding to the
half-inch survey of the Khambu valley, obtained sanction to strike off the
line of communication at Tuna, and, orossing a pass some 12 miles west
of the Tang La, to follow the course of Khambu Chu, eventually rejoining
the line at Chumbi.

¢ Surveyor Shar Jeng, who had accompanied the force from Gyangtse
as far as Kala Tso, joined me at Chalu on the 14th. On the 16th we
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the party were frost-bitten, many
blindness. Finding it impossible to
eventually got back on the 18th to a
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II. From GyANemsE 10 Smma via G.
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who was now deputed to open the trade mart at Gartok, was placed in
general control of the expedition. He was assisted by Lieut. Bailey,
32nd Pioneers, one of the few officers who have acquired a knowledge
of the Tibetan language, which proved very useful to us: the survey
party consisting, besides myself, of Captain H. Wood, r.E, and Sub-
Surveyor Ram Singh, r.s,

In making our arrangements for the journey, two considerations
were paramount—firstly, that we should be having a race against
winter, with a possibility that, should we be unable to get over the
passes into India before the winter snow fell, the unpleasant prospect
would have to be faced of having to winter at Gartok or some equally
cold and inhospitable spot; secondly, it was quite impossible to tell
whether and to what extent the Tibetans would assist us. IFighting
had only lately ceased, the treaty had been signed barely a month
previously, and there had been no opportunity of seeing whether the
Tibetans would adhere to the treaty when our troops were withdrawn
1o India.

Our time for preparation was very short, every day’s delay in-
creasing the probability of our being snowed up. Captain Wood and
Lieut. Bailey arrived at Gyangtse, which was to be our starting-point,
on September 30, while Captain Rawling and I only reached the same
place on October 6 and 5 respectively.

Our transport we organized as follows : twenty-six baggage ponies

1o give us a nucleus of our own, should the Tibetans make difficulties
about providing us with animals; seventeen riding ponies, it being
important that, in view of long and continuous marching at a high
elevation, as many men as possible should be mounted ; one hundred
Yaks were lent to us from one of the transport yak corps to take us to
Shigatse, but not to go beyond that town. From there onwards, how-
over, the Tibetans invariably, and without any demur, provided us
with whatever transport we required. Ponies, donkeys, mules, yaks,
and coolies at various times carried our baggage, and, although it was
difficult to supervise so large and mixed a caravan, no single article
was lost during the whole time the journey lasted.

We took two months’ supplies for all our men, with two months’
extra of such things as ghi, goor, etc., which could not be obtained
en route ; while for the officers’ mess we took four months’ stores. Meat
we could rely on obtaining in abundance, and tsamba or parched barley
flour, as long as we came across villages.

Our party was finally organized and ready to start on October 9 as
follows :—

Captain C, G. Rawling, Somersetshire Light Infantry; Captain
C. H. D. Ryder, r.k, Survey of India; Captain H. Wood, r.E., Survey
of India; Lieut. F. M. Bailey, 320d Pioneers; Sub-Surveyor Ram

Bingh, &.s. ; hospital assistnt Hira Singh ; three military surveyors ; five
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sepoys of the 8th Gurkha Rifles; five survey Khalassies; seven pony-
drivers ; two Hindustani servants ; two Tibetan servants ; Mahomed Isa,
a Ladakhi, who acted as caravan leader; and last, but not least, a very
small Lhasa Blenheim spaniel, who followed our fortunes throughoat.

In order to have the advantage of the company of Captain O’Connar,
who was remaining as trade agent at Gyangtse, and who, with two
other officers, was making a trip to Shigatse, we postponed our
departure till the 10th.

Our first day’s march took us to Dongtse, the late headquarters and
supply depét of the Tibetan army which had attacked the mission and
its escort for two long months at Gyangtse; but here, like everywhere
else, we were cordially received—mainly, I fancy, owing to our being
accompanied by a Lhasa official, who had been deputed to escort usto
Gartok, and also to our being supplied with a very strongly worded
permit signed with the seals of the Lhasa Government and of the three
great Lhasa monasteries, and directing all officials along the route o
render every assistance,

Three more marches, following the valley of the Nyang Chu, whic
is one of the richest and most prosperous valleys of Tibet, landed usst
Bhigatse on October 14. Here we spent several busy days with &
army of tailors, making warm olothing for ourselves and our mem,
lining all coats with lambskins, making fur caps and gloves, eta., till
finally, when fitted out, we presented an appearance akin to Arstio
explorers. Our stay at Shigatse was mnot, however, all work. We
paid a most interesting visit to the great Tashi Lhunpo monastery,
where the monks received us most cordially, showing us all over the
place, and finally giving us refreshments of tea, cakes, and dried fruits.
This monastery is said to contain four thousand monks, and althomgh
not so large as, is richer than, the great Lhasa monasteries. The bulk
of the buildings, the residences of the monks, were of the usual typ@—
narrow paved roads with high houses on each side, dirty, and moo!
picturesque ; but we also enjoyed the sight of the tombs of the v
previous Tashi lamas, each a separate building with its golden woof
and highly ornamented interior, filled with a wealth of turquoi =%
gold bowls, and rare old jade and cloisonné, the effect being somew~ Jhst
marred by a foreground of small vessels holding lighted tapers fed Y
very evil-smelling butter. Bogle’s description of his visit is v«
picturesque and accurate; the number of tombs has nmow, howe-s=¢h
increased from three as seen by him to five as seen by us.

We were fortunate, also, in being reccived by the Tashi Lama, w="b%
after holding an almost co-equal position to the Dalai Lama, has n «O%
by the deposition of the latter, become the most important ecclesiastic—= 8
Tibet. He was living in his summer residence, a house outside he
town, to which, with Captain O’Connor as political officer at our hesad,
we proceeded. A little hitch occurred at the gateway, as an arch
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scoundrel, Colonel Ma, who had been the Chinese official at Gyangtse
when we were attacked, and had never given us warning, nor even
tried to proteot the servants and property of his colleague Captain
Parr, was also paying a visit. Captain O’Connor refused to enter the
house while this individual was in it, and the latter had to be
smuggled out by some back door. We were then shown up some
steps and along dark passages till we arrived at the reception-rcom,
} st the far end of which we conld see the Tashi Lama seated cross-
legged on cushions on a raised platform. He received us each with a
bow and a smile, which we returned, and were shown to seats on one
side of the room, while the other side was filled with Tibetan officials
and monks in either the ordinary maroon-coloured clothes usually worn

A MAIN STREET IN LHABA.

By monks, or in the yellow silk of the higher temporal officers. Tea,
undrinkable as usual, was handed round, but on this occasion it had a
certgin glamour attached, due to its being served in enormous teapots
of gold and silver. Dishes laden with sweetmeats and dried fruits were
also brought in, but soon hurriedly removed and handed over to our
followers,

While Captain 0’Connor was exchanging civilities with the Tashi
I"ﬂl. wa had time to think of the sudden change from a few months
l"fﬁu, when the Tibetans, amongst whom was a strong contingent from
thig very place SBhigatse, were attacking us at Gyangtse, to the present
Moment, when we, a few unarmed officers, were sitting in amity with
ONr guondam enemies. The Tashi Lama himself is an interesting
Mglity; sixth holder of the office, his face is one that would not
Pass unnoticed anywhere, still less in Tibet. He has clear-cut features,
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high cheek-bones, and a pale complexion; his quiet, dignified manner
made a lasting impression on us. His age is only about twenty-three,
and he seemed generally beloved and revered. During the whole of
our visit a slight and pleasant smile never left his face. After silk
scarves had been presented to us and our Tibetan followers had been
blessed, we left, with the feeling, due partly to the personality of the
Lama himself, partly to the room with its dim light, that we had been
assisting at some religions ceremony.

‘We had commenoced our survey at Dongtse, one march from Gyangtse,
and as we wished to keep up triangulation, Captain Wood and I
left Shigatse on October 17 to do two short marches, the rest of the
party leaving a day later and doing the two marches in one, Owing to
bad weather, which gave us some rain and oovered the surrounding
hills with snow, we were unable to reach our hill, so decided to halt a
day at Kangjen Gompa, a most delightful camp in a grove of trees.
This was the same storm which entailed such hardships on our foroe
returning to India in the neighbourhood of Phari Dzong. Fortunately
for us, we were here at the lowest point of our journey, the height of
Shigatse being 12,570 feet, and escaped with only slight inconvenience.

By visiting these hills, one of which was over 18,500 feet in height,
and from two of which we had fine views of Mount Everest, Captain Wood
was enabled to carry on the triangulation under very adverse circum-
stances. To climb one of these hills is itself a hard piece of work; to
observe at the top in a bitter wind is one of the most physically painful
operations I have ever experienced. To do this in combination with
a day’s maroh leads to a very long and hard day’s work. Captain Wood
carried this on for days and months with hardly any intermission—
a feat which could only have been accomplished by an officer of his
energy and determination.

Until we reached Pindzoling, on Ootober 22, the river had been
a foew miles to the north of our route, but from thence we followed the
river more olosely. Two more marches and we were at Lhatse Dzong;
o dzong or fort on a small rocky hill, very similar to those at Shigatse
and Gyangtse, surrounded on one side by the river and on the others
by a fair-sized monastery and a small town. The valley here widens
out into a plain, oultivated in parts, barren elsewhere. At Lhatse
Dzoug we halted a day, which enabled Captain Wood and I to ascend
a hill a few miles east of the town, overlooking a broad bare valley
which leads to the very famous SBakya monastery. We regretted that
want of time, and the counsideration that it was not advisable to divide
into two parties until we had thoroughly tested the friendly disposition
of the Tibetans, had prevented us from paying a visit to this monastery.

From Lhatse, however, the Tibetans having shown no desire but to
assist us in every way, we decided to separate. While Captain Wood
and Lieut. Bailey followed the main route, which here crosses and
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leaves the river, Captain Rawling and I stuck to a route reported to
follow up the south bank, as T did not wish, if possible, to omit any
portion of the river from our survey.

Accordingly, on the 26th we parted company, camping that night
on opposite sides of the valley, whioch now closed in. We kept to
the river the following day, but on the 28th we had to leave it, and
for two marches followed up a side stream, the Chi Chu, running
parallel to and only 2 or 3 miles distant from the Tsangpo, which we
again rejoined on the 30th. On November 1 we could see that the
river ran between rocky hills with snow-peaks on either side, and had
to leave it, making a wide ditour to the south. We marched up

BIRL'S-EYE VIEW (LOOKING DOWN VALLEY) OF CHI CHU VALLEY FROM HILL
ABOVE DABONG, DABONG IN RIGHT-HAND CORNER,

a side nullah, camping in bitter cold at nearly 16,000 feet, and crossing
the Kura La, a very desolate pass, next day, at an elevation of 17,900
feet; marching across the head of a plain which forms the headwaters
of the Chi Chu, previously mentioned, we passed over an almost
imperceptible watershed down a narrow stony valley to the village of
Kaju. We had bad a magnificent view from a hill a few hundred
feet above the pass of the main Himalayan range. Mount Everest
Stood up towering above the rest of the range in its meighbourhood in
one isolated peak, a continuous drop of some B000 feet separating it
from the rest of the range east and west of it. The village of Kaju
(14,800 feet) lies on the edge of the Sufso Tang plain, which takes its
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d istance, we crossed by an easy pass into a country the drainage
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_valley, Rum Singh and I, to carry on the survey, had to climb to the
orests of the range every day, seldom getting into camp before sunset,
and on one or two occasions not arriving before nine or ten at night.
On November 5 we crossed the Ku La (16,700 feet), situated at the
headwaters of the Raga Tsangpo, and by a steep descent dropped into
the valley of a small stream draining into the Tsangpo, At that
night's camp we received letters from Captain Ryder, saying that he
would arrive at Saka Dzong on the 9th. Passing under the snowy
range of Chour Dzong, whose peaks range up to 21,000 feet, we reached
Saka Dzong on November 7.”

Daring our halt at Saka Dzong, Captain Wood ascended a high
peak to the north (19,300 feet), from which he had a fine view north
up the valley of the Chata Tsangpo, a tributary of the main river.

Saka Dzong has only a dozen or so houses, very dirty, the neigh-
bourhood (height 15,150 feet) being, like that of every Tibetan village,
a dust and refuse heap. We left on November 11, again in two parties.
This time Lieut. Bailey accompanied me back to the river, while Captains
Rawling and Wood followed the main route. That day we forded the
Charta Tsangpo, a fair-sized affluent of the main river, and, orossing
some low hills, reached the Tsangpo on the 12th, crossing the same -
evening late, it being necessary to do so then, as from my previous
experience I knew that the river would be nearly impassable in the
morning from floating ice. 'We crossed in a small skin-boat, our animals
fording higher up. For several days we marched up-stream in a broad
valley covered with low sand-dunes and stones, with a very small
quantity of poor-looking grass, on which, however, kyang and gazelle
seemed to thrive. The track followed by the Pandit Nain Singh, as he
marched up from Nepal to Tradom in 1865, joined in on our left, but
in these plains in Tibet it is difficult to find any signs of a path, as
every caravan meanders over the plain without keeping to any defined
track.

We recrossed the river on the 16th; but now it was completely
frozen over, and we crossed on the ice, the only thing necessary being
to make a good track for the animals by throwing some earth down
on the ice. That evening we arrived at Tradom, where we found the
rest of the party had arrived on the 14th. The weather had been
taking a turn for the worse: low temperatures at night we always
had, cold winds in the day were the rule; but if the days were sunny,
a little walking would soon make us warm. When the days were
cloudy, however, there was nothing to counteract the cold, and a march
was & most miserable performance,

Captain Wood writes: “On leaving Saka Dzong, our party kept
down the valley till we reached the Chata Tsangpo, which we found
no difficulty in crossing, The stream was at that time some 100 feet
in width, with a depth of 2 feet, flowing in one channel, having just left
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a wery deep narrow valley to emerge into a plain of about 3 miles in
width. Striking up a small side nullah, we followed it for 5 miles,
and camped at the foot of the Lalung La, On this pass we first saw
signs of Ovis Ammon, and from the information we received, this
to be the eastern limit of their country along the road we
had traversed. The road for the next three days—if it can be called
a road—was the worst we met with, and consisted of large broken
rocks set in deep sand ; and to make us even more uncomfortable, the
weather changed to snow, accompanied, as usual, by a howling gale
of wind. Inhospitable as Tradom appeared to us when we first descried
it, we hurried on as fast as our ponies would take us, to get within
the shelter of its single stone house, where we might warm our frozen
limbs over a yak-dung fire, and pity the remainder of our party,
who had still another two days to endure before they could hope to
join us.”

Tradom did not tempt us to halt; it is a desolate spot, with a
small monastery on the hill above, inhabited by only three or four
monks, but from the hills to the north we had a fine view of a snowy
Tange reaching an elevation of 23,200 feet. We accordingly left the
next day, and, marching across the plain all day, camped amongst
the hills on the far side. This plain is full of small ponds lying
- 8mong sand-dunes, and thore was an unpleasant tributary or two to
©rogs, the water frozen at the edges for 4 or 5 yards, then a drop of
" 3 feet into icy-cold water full of floating ice, ending with a scramble
out on the other side on to ice again.

We now followed the river valley for a week or so, always in the
Same large plains, until we could see the watershed range ahead of
us, from the valleys of which innumerable streams issue to form the
: Mo; the largest coming from a snowy range to the south-west.
After enjoying some days of bright sunshine, the weather again took
& turn for the worse, and we crossed the Mayum La (height 16,900 feet)
on November 26, with a foot or two of snow on the ground. We had
Bow finished with the Tsangpo, having surveyed it from Shigatse to
its gource. Our next point of interest was to be the lake region ahead
of ws. The day after crossing the Mayum La we camped on the
Borthern shore of the Gunchu Tso, a lake 11 miles long by 2 or 3 miles
: w, with an area of 22 square miles, completely frozen over, and
- Baving no outlet at all. Several Ovis Hodgeonii (ammon) had been shot
‘ hﬁl‘ reaching the Mayum La, and we now came on large herds of
v Iihﬁn antelope, of whom we each shot several, and could have shot
Many more if we had wished, as they were very tame.
~ Crossing several low passes and generally undulating ground, we
“Ame in sight of the Mansarowar lake (Tibetan Tso Mobang) on
l wember 30. The lake is neither impressive nor beantiful, like, say,
- the Yamdrok Tso, passed on the way to Lhasa. It was not frozen
2p2
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over, exoept for 100 yards or so round the edge; the water was fresh,
and our surveyor, Ram Singh, on account of its sanectity, bottled some
and carried it back with him to his home in Dehra Dan. Skirting the
lake, we rode across the low hills, which close in on the western side,
to look for the outlet, which Moorcroft had not been able to find, which
Strachey had found, and which Mr. Savage Landor had olaimed to
have proved did not exist. We struck the channel & mile below
the outlet, a small stream only partly frozen over; this we followed up,
and found that it did not flow from the lake, but from a hot spring, at
which we found and shot some mallard. We then followed up the dry
nullah to the lake, and proved that Strachey was, as was to be expected,
quite correct. No water was flowing at this time of year, but the local
Tibetans all agreed that for some months in each yeur there was a
flow during the rainy season and the melting of the snows, i.e. about
from June to September. As a rise of about 2 feet in the level of the
lake would cause water to flow down the channel, this appears quite
worthy of belief. The length of the channel between the two lakes is
about 3 miles. That day, December 2, we reached a Tibetan stage-
house, and next day had a long day’s ride to try and discover an outlet
for the second lake, the Rakas Tal, or Tibetan Lagang Tso. This lake
is very dissimilar to the Mansarowar in shape, and was entirely frozen
over. The latter is about the same width, 12 miles north and south, as
it is east and west, with an area of 110 square miles; the former is a
long narrow lake running north and south, some 16 miles long by
3 or 4 miles wide, with an area of about 55 square miles.

It is the sacred character of the Mansarowar lake rather than its
size which has made it well known; its height above sea-level is 14,900
feet. We found an old stream-bed issuing from the Rakas Tal, but
every Tibetan we asked told the same story—that no water ever flowed
along it now, but that in days gone by, one man saying before the
8ikh war, water did flow out of the lake and down this channel. We
followed it down for some 6 miles along the plain, and could find none
of the ordinary sigos that water flowed down it until we reached some
low hills; here evidently, from the lie of the sand, water flowed at
some time of the year, and away from the lake. The lakes being now
entirely disconnected at all times of the year from the Sutlej river, the
sources of that river must lie in the hills on either side of the valley and
west of the lake region.

The Kailas peak was very prominent on the hills to the north, snow-
covered, 21,800 feet in height. The strata forming the mountain are
horizontal, which gives it a peculiar appearance; from the side we saw
it, the top was quite inaccessible. There are several monasteries on
the path which pilgrims follow in circumambulating the mountain.
A very fine snow-mass, culminating in a peak over 25,000 in height,
Mémo or Gurla Mandhata lies to the south of the Mansarowar
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first of these was the Ayi La, height 18,700 feet. Two marches toolmmm
us to near the top of the pass, encountering a blizzard the second day—v.
That evening we saw the only herd of wild yak we had come acroscmeamst
in our journey. Crossing the pass next day was no easy matter; thems ane
ascent was gradual, but there were 2 feet of snow on the ground, anEoe _ai
a bitterly cold wind was blowing. It was with the utmost difficultre—=h
that, under some shelter from a rock, I took boiling-point observations m=m s
and with a sigh of relief hurried down the other side. Ome of ouxr =
chief obstacles was surmounted. It began snowing on the pass tha?— emt
evening, so we had only just crossed in the nick of time. At Dunka= _amr
(14,100 feet), where we camped that night, we met cultivation for them _
first time, and it was a pleasant sensation to feel that we were graduall=——
coming to the end of high altitudes.

From here Captain Rawling aud Lieut. Bailey next day marchedt o
Totling (Tibetan Tuling), on the Sutlej, where they met Ram Singh™ .
party. Captain Wood and I halted a day at Dunkar, and marcheesc]
next day to Tibu, where the whole party was once more united. W @
were now in the most cut-up country I have ever seen; it must re=-
semble the loess formation of China. The bottom of every nullah wa.ss l
some hundreds of feet below the general level of the valley, with thek x
edges so cut and worn into fantastic shapes that it was diffioult £« ]
believe that one was not looking on the ruins of old castles. Therear—e !
also innumerable caves, in which the inhabitants live. '

On December 16, at Kyinipuk, we met Thakur Jai Chand, who ha <
been sent up to be our trade agent at Gartok. He brought with hi ==
some very welcome newspapers. 1 must own we none of us enviessd
him bis job for the winter.

Each day’s march now consisted of climbing up out of a deep nullmm-b
and down again into the mext. We crossed the Shiring La (1640
feet) on the 21st, in deep snow, with great difficulty, the descommsnt
on the western side being very bad going. Next day we camped ==t
Tyak, on the Sutlej, which had been flowing on the left of our ron—=se
only a few miles distant, but invisible to us owing to its being ==
the bottom of a deep gorge. On the 23rd we marched to ShipE—"
crossing the river on the ice, elevation 9300 feet. On Christmas Ev—°
we surmounted our last obstacle, the Shipki La on the frontier—
olimb of 5000 feet, mostly in snow, and a drop of 6000 feet on the othe
side, camping at Khab, in British territory. From here we
eighteen marches into Simla, finding bungalows at every stage on and
after December 28, finally arriving at Simla on January 11.

The area we surveyed with the plane-table comes to about 40,000
squarc miles. We surveyed the Tsangpo from Shigatse to its source,
surveyed the Mansarowar lake region, and settled the doubtful points
connected with it, which have been the subjeot of much discussion ; we
completed the survey of the Sutlej river from its source to where it
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enters British territory, and surveyed the source of the Gartok branch
of the Indus.

"The triangulation, which is still under computation, was invaluable
to correcting the plane-table work and fixing many heights.

“The cold we had to contend against was at times very severe; the
lowwest minimum we recorded was —24° Fahr., but as the thermometer
alveays regislers its lowest on clear, still nights, it is not a good guide.
Tt moay be generally said that when the air was still the cold was quite
endurable, and on sunny days, out of the wind, no climate conld have

been pleasanter. When, however, the wind blew, which, I am sorry to
say, was generally the case, no clothing ever invented was sufficient
to keep one warm. When a hurricane occurred on a cloudy day, our
surveying was done with lightning rapidity, onr great object being
to hurry on to the friendly shelter afforded us by our tents; but the
constant change of scenery, and the interest of our jonrney, did much
to counteract the discomforts we met with.
My companions will agres with me that the success attending our
Jjourney was in the first place due to the friendly attitude of the
‘Tibetans, induced by the cordial relations which Sir Frank Young-
husband had established with the Lhasa Government. We were indeed
glad to be able, by only two or three months’ hard work on our part,
to prove that the treaty sigued at Lhasa was not merely a paper one, as
might so easily have been the case, but that it inaugurated an era
of truly friendly relations between ourselves and the Tibetans,
- I am greatly indebted to my companions, Captain Rawling and
Lieut. Bailey, for the ready assistance and hard work they underwent
[ in furthering the survey work, in which Captain Wood and our native
surveyor, Ram Singh, proved themselves sterling workers.

‘p Nore—The lecture was illustrated by lantern slides from photographs taken
| by Mr, J. C. White, Mr. H. H. Hayden, Captain C. G, Rawling, and the lecturer.
‘ R
Mn the paper, the PresipesT said: We have to welcome this evening

lbdw. on bis return from a most important and interesling journey in
I need vot introduce Major Ryder to the meeting, because be is an old
end, and most of you will remember the interesting paper he read a little moro
u three years ago on the subject of his survey with Major Davis in Yunnan, I
on Major Ryder to read his paper.

the paper, Sir Fraxx Youscuusasp: Major Ryder bas very grace-
‘mhwlhdged that the success of his expedition was due to the friendly
Tehtions which I, and be might bave addcd which General Macdcnald and every
Mﬂﬂ man in the force, was able to establish with the Tibeians, and that is all
the more satisfactory because it was no part of the treaty that this expedition
* thov jlls place from Sbigatse to Gartok. It is, however, only a contributory
 the success of the expedition, and the expedition would never have taken
s6 at all if the idea had tot originated in the fertile brain of Mr. Lonis Dane,
pm of the Government of India, in the Foreign Department, He it
was who first put this idea into my head, and after I had thought it over acd
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considered the pros and cons, I put it to the Tibetan Government, and was abls i
obtain from them consent for it to be undertaken. However, even then, with the=
idea originated and with the approval of the Tibetan Government, little would have=s-
come of it if we had not been able to obtain the services of really efficient agents
and, fortunately for us as a nation, we can alwaya lay our hands upon almost pr—
number—certainly in Tibet there were dozens of men who have, not merely physica Wk
energy, nor merely animal courage, nor merely professional zeal, but, in addition t—
all thege, that good heartedness and a capacity for getting on with all kinds o S
people, and tactfulness, which enables them to carry an expedition to countriesmss
which, but for this tactfulness, it would be impossible to penetrate at all. Anonga
such men was Major Ryder, who on a previous occasion had travelled for tve—m
years in Western China, and had, in the service of the Government of Indim.
surveyed in Burma and in many other places upon the Indian frontier. He huel
lived with me for many months in Tibet,and I had there eeen and been able to tem2
his great industry and his capacity for surveying, and his thorough zeal in whatsves -
he undertrok, whether it was the management of the mess, or, as he had to doatthis
time last year, organize the defences of a post as we had to at Gyangtse in the ice
of the enemy. An equally good man was Captain Rawling, who had, in the yeax
previously, made an excellent expedition into Western Tibet, and had there by his
tact been able to get himself out of some exceedingly nasty positions in which he
found himself at a time when the Tibetans were not altogether friendly with ue.
Captain Wood and Lieut. Bailey were similar men, and it was due to their tactfulnees
that this expedition has been able to get through successfully and leave a good dis-
position behind them which will enable future travellers to fill in, I hope, s gremt
deal that is still left to be done. It was due to their tactfulnees that they were sble
to get this expedition through. I need not, however, say that sending this
expedition caused all those who had originated it & great deal of anxiety, for wre
were close on to winter. As soon as negotiations were far enough advauced for
me to be able to put the matter before the Tibetans I bad done so; that wams
well on to September, and after that the approval of the Government of Isdia
had to be obtained, and the time was passing by till it was on the verge of winker
when the expedition set out. This was one cause of anxiety. Another cause wams
that, just as the troops were being withdrawn from Tibet, it could hardly have bee=n
taken as the precise moment in which to launch an expedition 800 or 1000 miles
into the unknown. It was, however, with immense relief that we heard of tIme
eafe arrival of this party in India. They had gone all the way from Lhasas eitrer
on foot or on ponies, they had surveyed the whole way under the difficultis 80
well illustrated in Major Ryder’s lecture and in his slides, and they had come ouat
successfully. This would have been a magnificent performance if it bad beeD
undertaken in the very best of weather, and at a time when we could count upO®
the absolute friendliness of the Tibetans; but that it was done at the very worst
season of the year, and at a time when we could only hope for, but feel no assusnc?®
in, the friendly disposition of the inbabitants, I think shows that Major Ryder ind
his companions have done a work which has most thoroughly earned for him tl2¢
highest honour of the Royal Geographical Society, which we areall very glad tobe®!
bas now been awarded him. I only hope that no less award will some day come ®°
bis leader, Captain Rawling. We must all congratulate Major Ryder and his cow™®
panions most warmly on the success which has attended their efforts, and I -
sure at the conclusion of this meeting we shall all join in thanking him for the v&=¥7
valuable paper he has read to us, and for the very striking photographs he kst
been able to put upon the screen.

Brigadier-General Sir Roxarn MacDoNALD: I am afraid I have very lit——t
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to add to what Sir Frank Younghusband has already eaid. I can only say
I do not think that Major Ryder in any way exaggerated, in fact he did not
quite sufficiently draw attention to, the dangers that he had to face on this
expedition. Sir Frank Younghusband has referred to the fact that the treaty had
only lately been made, and although he had been very successful in leaving behind
a feeling of respect, and I might almost say admiration, for our justice and
methods, and had shown even the dawn of friendship with Tibet, yet it was a very
big risk to take with a small body of officers with practically no escort, to trust
themselves to the Tibetans on a journey of this length. I think I may almost say
the dangers of the winter were in no wise exaggerated. During the present winter
we had three times the snow on the pass that we experienced during the expedi-
tion, and there can be no doubt that had Major Ryder’s party been a little later, he
would have had to winter at Gartok instead of being here. I can speak myself on
the work he did. At first the work was with the mission under Colonel Young-
husband, and I have no knowledge of his work while he was at Kampa Dzong; but
when the survey was transferred to the force I had the honour to command, I can
testify to Major Ryder’s zeal in his geographical work, and to the loyalty with
which he carried out the necessary plans and subsidiary work which were easential
from a military point of view. As regards his work at Gyangtse when the mission
was beleaguered there, every one who bas seen it has admitted that it was high-
class field engincering, and there is no doubt that what he did in the way of
defending the post added greatly to the comfort of those who had to undergo the
unpleasant experience of sitting there waiting. While we were at Lhasa I am
afraid I had somewhat to curtail some of Major Ryder's more ambitious schemes for
extending his survey. But circumstances would not admit of that; but even so,
I think that when all the results are compiled they will show that he has a very
solid mass of work behind him which will add largely to our knowledge of a
little-known country, and I cordially agree with Sir Frank Younghusband that
Major Ryder is a credit to the corps of Royal Engineers, and thoroughly deserves
all the honour which the Royal Geographical Society can show him.

Colonel Gore : As the person responsible for selecting Major Ryder to go on
this mission, it has given me great gratification to hear of the splendid success
which has attended the work of the survey. Major Ryder has given us a very
modest account of what is, I think, the most wonderful bit of surveying that I
can call to mind. Nobody but a surveyor who has taken part in that sort of work,
and under those difficulties, can thoroughly realize what it means to carry on a
continuous running triangulation in a mountainous country of that nature and
under those climatic conditions. The day is always too short for the work to be
done; the cold is such that the fingers get numbed and refuse to do their work,
and one’s moustache, if one incautiously bends low enough to touch the instrument,
freezes on to the theodolite instantly. The problem of surveying in Tibet has
always been a very difficult one for us in India. For mapping the greater and
more important part of the country, we have had to depend on the work of native
explorers sent in disguise, and this expedition has been particularly interesting
to us, as it has given us the first opportunity we have had of testing the work done
by these native explorers, and [ am greatly pleased to hear of the accuracy of so
much of their work. For many years no European or native of India proper has
been allowed to enter those parts of the country, and so we have had to try and get
natives from the borders of Tibet who can talk the Tibetan language, and were
sufficiently Tibetan-like in appearance to be able to penetrate the country, and
then teach them sufficient rough surveying for our purpose. The Tibetans, how-
ever, have always looked with great suspicion on such men, and even so regard
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those border merchants who habitually cross into Tibet for trade purposes. Our
trouble has always been to get border men who have sufficient intelligence to pick
up enough surveying to do any good. I thought at one time of attaching these men
to regular survey parties for a while, so that they might learn something of real
topographical surveying in order that they might carry out their exploration work
more intelligently, but I found that a course of survey work so smartened them
up and made them fo clean that there was no chance of misiaking them for
Tibetans. We used to teach them to use a small hand-compass, which they could
conceal in the palm of their hand, and they paced their distances, and the more
experienced of them could take a latitude with a small sextant. Though,
properly speaking, they could not map, they kept a field-book in which they
recorded their observations, and a note-book in which they jotted down what
sort of things occurred to them ; but the sort of things that occurred to them
would never occur to a man who wanted to make a map. It was all very well
when you had an honest man, because he would do his best, and when he came
to a difficulty he would own up and tell you of it, and then you made the best of
it. But for the few that the Geographical Society knows of, there have teen many
who have been hopeless failures. I remember a man who went across the frontier
who had had alarge amount of training. He came back nine or ten months after-
wards, and we were delighted to get bold of his field-books, and we started to see
what we could make of them. The first thing that struck me was that they
were a great deal too clean ; they were nicely drawn out with headings and columns
and eo on, and it looked rather suspiciour. He declared they were bis originals, and
80 we went on and made the best of them. His work, however, did not fit in well,
and it was out & good bit, and his latitudes would not fit in with the other work.
And then I examined his field-book more closely, and I found he bad got all his
bearings down in the first column very nicely, but they had been put in as'au old-
fashioned seaman would put them in, in points. The recond column was prismatio
compass bearings, but a glance at ttem sbowed they were simply obtained by
multiplying each of his double points by 22}°, and that man swore he had taken
them with the prismatic compass. His uncle wss an old and honoured explorer,
and what I am afraid was the care was that when he came back from his trip he
went to his uncle’s house, and between them they made up a new field-book. The
work went the way of a good deal more: it found its way into the waste-paper
basket—at least, it is lying in the office unused. Awnother man went round the
great bend of the San-po, where that river turns south towards Indis, and pene-
trated southwards to the limit of the Tibetan country. He was then caught by
the Tibetans and taken back through the lower part f Tibet bordering on Bhutan,
and then set free. He brought back his work, but it proved to be useless and was
pot utilized, so that part of the course of the river is still a matter of some un-
certainty. I think that Major Ryder and Captain Rawling have done a very
wonderful survey, and they deserve every honour that can be conferred upon them.

Mr. Dougras FREsHFIELD : I shall not detain the meeting this evening more
than two minutes. There are certsin remarks I might have made on the printed
paper, but they are more the remarks of a geographer than those of a traveller, and
they would refer to technical points which I think it would be unsuitable to bring
forward in this meeting. I will only congratulate Major Ryder on having done one
thing which will be very welcome to all mountaineerr, and still more welcome to
all schoolboys, as that is proved there is not to be a new highest mountain in the
world—that the one which we have believed hitherto to be the highest still remains
the highest. I would like to warn him of one thing. He spoke of it as “ Everest.”
I hope the word “ Mount ” will not be habitually left out, and I will tell you the
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reason why. A misguided friend of mine, a Fellow of the Royal Geographical
Socciety, went to the backwoods of North America and discovered some new peaks
smz>g the Rocky mountains, one of which he called Mount Freshfield. He went
bacc B again next year, and found it easy to climb, and then he wrote “ Freshfield
hess  proved somewhat of an impostor.” I hope this may never happen to Colonel
Erexest.

"Xhe PresmoExT: Captain Rawling and Captain Wood are present, but I will
no> «all upon them. We know what splendid work they both did, and we have seen
theXx photographs, hard 'at work on the top of very breezy rocks. The Council, I
sm  sure, will be as glad as I am to find that our opinion has been so fully corroborated

by SSir Frank Younghusband, Sir Ronald MacDonald, and Colonel Gore, regarding
the wmmerits of Major Ryder and as it will be my duty this day week to express the
Cowamcil’s feelings on that subject, I need say no more now. But before closing the
meeting, I cannot help saying how pleased I am to find that our Gold Medallist
Nain S8ingh, and the other pundits sent by Generai Walker and Colonel Mont-
gomerie forty years ago, were as accurate in their observations as they were
courageous and loyal to their employers. I will now ask the meeting to pass a
cordial vote of thanks to Major Ryder for the almirable paper be has read to us, and
for the illustrations he has shown us.

ON THE NILE FLOOD AND ITS VARIATION.*

By Captain H. G. LYONS, F.R.G.8.,, F.G.8., Director-General Survey
Department, Egypt.

Nile Gauge Records.—The data available for a discussion of the Nile
floods are not inconsiderable, but the greater part of them are, unfortu-
nately, of very unequal value on aocount of the irregularity of the
readings at the Roda nilometer,t and of the falsification of its records,
which is stated to have taken place in earlier times in order to inorease
the revenue. They may be summarized as follows : —

1. Readings of the Roda nilometer from 700 A.p. to 1903, but the

readings for many years are missing.

2. Readings of the Nile gauge at the Delta Barrage from 1846

to 1878.

3. Readings of the Nile gauge at Aswan from 1869 to the present
time.
4. Readings of the Nile gauge at Wadi Halfa from January, 1890, to
the present time.
5. Readings of the Khartum Nile gauge from 1869 to 1883, and
from 1900 to the present time.
The Aswan series of gauge-readings is the most complete, and will
be used as the basis of this discussion. At the present time it may be
Oonsidered that the Aswan dam, though its open sluices admit as free a

* Continued from p. 272. Diagrams, p. 368. t At Cairo





