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says that as date was not changed at the passage of the 18oth meridian on the
voyage of the Fram to the Bay of Whales, all dates in this chapter will have to
be corrected one day back. Some pedant seems to have persuaded Amundsen
to make this very unnecessary change before the Fram reached Hobart and
despatched to the newspapers the long message which is reprinted in “The
First Account” (English I, vii-xix) and in “Den fgrste Beretning” (Nor-
wegian I, g—26); except that he forgot to change the day of the start for the
Pole, which appears in both as October 20 when it should be 19. The change
was forgotten also in printing the main text of Norwegian, vol. II, but was
made in the English{ and it was made in the report on the Astronomical
Observations in both Norwegian and English, though neither mentions the
change. We may be allowed to call the change pedantic because it makes a
discontinuity between the dates of the Norwegian and the simultaneous
British expedition: both keeping the Australian date in the field, but the
former changing to the American date, except in the principal Norwegian
chapter, and in the facsimile reproductions of observation books and reduc-
tions which illustrate that chapter. To sum up:

The Australian date, and approximate Framheim Civil Time, about
13 hours in advance of Greenwich Civil Time, or 25 hours in advance of
Greenwich Mean Time beginning at Noon, are used in

JNorwegian Volume II, pages 1 to 172, Sjette Kapitel, ‘Mot Polen,” and

on facsimile reproductions of observations in this chapter,

English Volume II, Appendix II, pages 372 to 394, ‘Meteorology.’

The American date and approximate Framheim Time about 11 hours slow
on Greenwich Civil Time, or one hour fast on Greenwich Mean Time, are
used in

Norwegian Volume I, pages 9 to 26: ‘Den forste Beretning.’

Volume II, pages 408 to 412: ‘Overlaerer Alexanders Erklaer-
ing om undersokelsene av observationsmaterialet.’

English Volume I, pages vii to xix: ‘“The first Account.’

Volume II, Chapters X to XIII, pages 1 to 175. -
Volume II, Appendix IV, pages 399 to 403, ‘The astronomical
observations at the Pole.’

In my discussion I have retained the original Australian date.

The observations at Polheim

The Appendix IV, pp. 399403 of the English, contains a Note by Pro-
fessor H. Geelmuuyden, Director of the University Observatory at Christiana
(Oslo) which is not found in ‘the Norwegian. He says that having been
requested to receive the astronomical observations for the purpose of working
them out he had handed them over to a schoolmaster who had so full an
insight into the theoretical basis that he was capable of working without being
bound down by instructions. This note is a preface; there is no indication
that the astronomer ever looked at the results of his action, and his must be
the responsibility for the very unsatisfactory treatment that these observations
received at the hands of the schoolmaster.

After working up the observations made from 6 a.m. to 7 p.m. the day

before at the first polar camp (Sledge camp) which are nowhere published,
12
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Amundsen and his four companions sledged down on the morning of Decem-
ber 17 (Australian date) a distance of 572 geographical miles on compass
bearing N.W.1/4W. and set up the small spare tent, which they named
Polheim, about an hour before noon; and here they took altitudes of the Sun
every hour from noon on the 17th to noon on the 18th. These observations
are reproduced in facsimile from pages 168 and 169 of the observation book,
on the double-page plate between pages 136 and 137 of the Norwegian,
vol. I1. Only the second half of this plate is published in the English, and the
date December 17 there shown does not belong to this half, which is for the
morning of the 18th. The observations were made with No. 1 of the two
sextants, and with watch No. 3. The index error is given as minus one
minute of arc, but there is no indication of the assumed watch error on
Framheim time; the appendix has no trace of barometer or thermometer
readings required for calculating the refraction, though these must have been
somewhere in the observation books. The published material is therefore
insufficient for a complete solution.

I have plotted the observed altitudes corrected for semi-diameter, parallax,
and refraction, in the upper line of Fig. 2. It will be seen that the figures
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Fig. 2, Norwegian observations at Polheim

tend to repeat themselves for several hours together; thus for seven con-
secutive hours, from 11 p.m. to 5 a.m. the corrected altitude is 23° 1927,
immediately following two of 19!77, which are my highest, The calculator
deduces an upper culmination altitude of 23° 19/2, and a lower of 23° 174,
which are “one or two minutes of arc too low,” perhaps because he has not
applied the index correction. But neither had I, preferring to deduce it, as
will be seen. From these two figures he derives a latitude 89° 5816, which is
“confirmed by the considerable displacement of the periods of culmination

. . caused by the change in the Sun’s declination.” He concludes from
this that Polheim must lie south of 89" 57’ but north of 89° 59°, and on a
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This and the following drawings by Dr, Edward A, Wilson
repraduced by pevmission from * Scott’s Last Expedition,’ Vel, [

Amundsen's tent ‘Polheim’ at the South Pole
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diagram he actually shows the limits of uncertainty in latitude as above and
between 30° and ¢5° E. in longitude: area EFGH in Fig. 3.

A glance at the plotted observations, upper line, shows how vain it must be
to look for displacements of the time of culmination due to the motion of the
Sun in declination, at this epoch, only a few days from the solstice, and only
a mile or two from the Pole. If instead one plots in the tower line the differ-
ences between the corrected altitudes and the declination of the Sun, which
latter would be the altitude of the Sun at the Pole, it is easy to see that the
range of difference is about three minutes, so that the latitude is about
89° 581,"; that the maximum is somewhere between 5 and 10 p.m. and the
minimum between 8 and 10 a.m., so that Polheim was displaced from the Pole
in the direction of the Sun within an hour or two of g p.m. But if the observa-
tions are worked up as position lines they give a much more definite result
and do more justice to the skill and determination of the observers. Amundsen
and his men took the trouble to observe the Sun every hour for twenty-four
hours, and every observation of such a series, if properly reduced, can con-
tribute equally to the result: not only those which are near a maximum or
minimum,

The observation books give the time of each observation as a round hour:
Noon, 1 p.m., 2 p.m., etc., and in default of any knowledge of the watch
error we must assume that watch No. 3 was keeping Civil Time of the Fram-
heim meridian, which is 163° 37" West or 196° 23', that is, 13" 576 East of
Greenwich. Thus Framheim Civil Time of the Australian date was 25" 6™ in
advance of Greenwich Mean Time of the same date, reckoned froql noon as
in the Nautical Almanac of that epoch. The observation books give also the
compass bearing of the Sun at the observation, to quarters of a point (one
quarter-point is 2°8). The differences between the compass bearings at suc-
cessive observations show that they were only roughly at the intended hours.
It has seemed best to calculate the declination, refraction, etc., for the
stlpulated hours, but to plot the position lines from the compass bearmgs
assuming that Magnetic North at the South Pole is along the meridian 20°
West of Greenwich. There are no published figures of Amundsen’s, and it

" will be well anyhow to use the same figure as we have used for Scott’s mag-

netic bearings.

We have no sufficient data for calculating accurately the refraction cor-
rection. On December 11 the temperature, probably at the noon observation,
was minus 13° F. On the afternoon they left the Pole it was minus 2°2, and
there are no records in between, nor any barometer heights. Assuming
thermometer minus 5° F. and barometer 19'; inches, and using the graph for
correction in extreme conditions given in ‘Hints to Travellers,” 1.256, 7, we
have for apparent altitude 23° 20" a refraction correction—1!64, and this can
hardly be more than a few hundredths of a minute of arc wrong at the worst.
It has been applied to all the observations.

The quantities Corrected Altitude minus Sun’s Declination are plotted in
the lower line of Fig. 2 against the intended time in hours from Framheim
noon. In Fig. 3 these numbers from noon are set out on the corresponding
compass bearings of the Sun. The position line, with its current number, is
set off at right angles to the Sun’s bearing, towards the Sun if the altitude is
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greater than the declination, away from it if less, and at a distance from the
Pole corresponding to altitude minus declination. If the observations were all
exact, and there was no index error, these position lines would all intersect
at the position of Polheim; but the lines are displaced away from the Sun by
a negative index error of about a minute of arc, so that they leave a blank
space round about the place of observation, and one can estimate within a
few tenths of a minute where Polheim must be. To get a closer determination
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Fig. 3. Position lines from Norwegian observations at Polheim

I think that the best method is to take the observations in fours: 0.6.12.18;
1,7,13,19; and so on, treating the sun by the quadrantal method used for
stars.

On each quadrilateral of Fig. 4 describe a circle which will as nearly as
possible touch the four position lines. The centre of the circle is the position
derived from the four lines, and the radius of the circle is a measure of the
sextant’s index error. The mean of the seven radii is 1-2 minutes of arc,
which confirms the Norwegian figure of one minute. If the seven centres are
transferred to a single plotting, it is evident that the latitude of Polheim is
about a minute and a quarter less than go®, and its longitude about 72° East
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of Greenwich. If the coordinates of the seven centres are scaled off and the
means taken, one finds the latitude 89° 58/75 and the longitude 71%6. The
graphical method is good enough, and it is evident from the concentration of
the quadrilateral centres that the derived position of Polheim must be right
within ten seconds of arc or say 320 metres.

The twenty-four-hour programme of observations, performed by Amund-
sen, Hanssen, Wisting, and Hassel at Polheim, gave then a very much better
result than was made to appear in the brief and inadequate report made by
the calculator to whom Professor Geelmuyden turned over the task which he
had been asked to perform himself. It is a pleasure to demonstrate, more
than thirty years after the event, by this simple and obvious graphical dis-
cussion, how good those observations were.

Fig. 4. Polheim position lines in groups of four

The Norwegians and British at the Pole

To make a combined plot of the two parties” movements at the Pole we
have as a basis for Fig. 5 three astronomical positions:

The British Camp 68 of the night of January 16, from our plot of the

British approach; this is also the Norwegian camp of December 14.

The British Camp 69, determined by four position lines during the night

of January 17-18.

The Norwegian camp Polheim, determined by 24 posltlon lines at hourly

intervals from noon on December 17.

We have also single position lines for the British lunch camps of January 17
and 18, the latter to be called by Scott the Pole Camp.

The Norwegians set up a sledge at their camp of December 15-17 and
left it there as a mark. They had made twelve observations there which have
never been published, but they have given the position of Sledge camp as
513 geographical miles S.E.1/4E. from Polheim.

We must assume that the Norwegians marched straight from Camp 68 to
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Fig. 5. British and Norwegian positions near the Pole: S British, A Norwegian

Sledge camp. Scott marched along their tracks for several hours, and in about
three hours passed two small cairns, but then struck off “on a bee line for the
Pole” (Wilson), or “due South” (Snott), meaning presumably the compass

up the meridian 160° E., that i is,

course on which they had been
magnetic north. Setting off this line back from Camp 69 we find approxi-
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Fig. 6. Diagram from the Report, with small additions identifiable by the writing

mately where the British turned off from the Norwegian tracks, and the
intersection of this line with position line 17 gives the position of the lunch
camp of January 17.

_ Scott says that they marched 7-4 miles in the morning and 65 after lunch:
13-9 for the day. Wilson gives only incomplete times: over 3 hours and 3%.
Bowers’ diagram in the observation book makes it 8-1 in the morning and
6-4 in the afternoon: total 14:5. My plot of camps 68 and 6g from a re-reduc-
tion of the observations makes the direct distance between the two 146
miles, and the two legs of the traverse 8-1 and %-9, giving 16-0. The astro-
nomical observations seem to make it impossible that Scott’s figures for the
length of the march can be right, and Bowers’ plot does not fit much better,
probably because Camp 68 shown on the lower edge of the page should be
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beyond it. I think that our plot is as nearly correct as the rather vague data
allow, for the marches of January 17.

We have seen how Scott and Bowers, after the early morning observation
of January 18 at Camp 69, decided that they were 3-5 miles from the Pole—
1 mile beyond it and 3 to the right. More or less in this direction, says
Scott, meaning towards the Pole, Bowers saw a cairn or tent, which was
Polheim. ‘“We have just arrived at this tent,” writes Scott, “2 miles from our
camp, therefore about 17, miles from the Pole,” which implies that it was so
nearly in the line of march that a diversion to visit it did not add anything
much to the distance. Wilson’s account: “During the forenoon we passed the
Norwegians’ last S.¥ camp” implies the same, and Polheim is by our plot
slightly less than half a mile from the direct line, from Camp 69, not to the
Pole, but to Scott’s Pole Camp; it was exactly on the line to the Pole.

Page 26 of the Report says that the most probable distance and bearing was
worked out to be a little over 3 miles S. 80° W. by compass, with the extra-
ordinary comment ““Variation being 180" naturally.” What is the authority
for the figure 80° W. is not known; our astronomical position for Camp 69
makes the Pole S. 92° W. magnetic. Neither Scott nor Wilson gives the
course on which they marched, 3. miles according to Scott, 334 by Wilson.
Taking 36 as the mean, and striking an arc of this radius from Camp 69 to
cut the position line from Bowers’ single sight at the Pole Camp, we make it
0-85 geographical miles from the Pole on the meridian about 167° West of
Greenwich. They had passed the Pole on their right hand half a mile away,
and gone a little too far.

At this Pole Camp Scott writes: “We built a cairn, put up our poor slighted
Union Jack and photographed ourselves, . . . We carried the Union Jack
about 34 of a mile north with us and left it on a piece of stick as near as we
could fix it.”” Wilson (p. 280) says: ‘““‘Here we lunched—camp—built a cairn—
took photos—flew the Queen-Mother’s Union Jack and all our own flags.
We call this the Pole—though as a matter of fact we went half a mile further
on in a S.E. direction, after taking further sights, to the actual final spot,
and here we left the Union Jack flying.” Bowers says in the observation book:
“From this position ran down exact distance to Pole by sledge metre and left
British flag.” Table 73 of the Meteorology, Vol. II1, has the note: “18th.
Lunch 34 mile N of Pole left British flag on Pole.”

All four accounts are consistent with the idea that when they started from
the Pole Camp on the homeward march they imagined they were on the far
side of the Pole, and would cross it on the way home. Bowers’ diagram in the
observation book, and the diagram in the Report, page 29, based upon
Bowers, though not very carefully, are drawn to agree with this interpreta-
tion. But they are all wrong. The observation 23 at the Pole Camp was
made when the Sun was bearing South 4° West, Magnetic, as plotted in
Fig. 5. Bowers’ Corrected Altitude of the Sun was 20° 51" 43”; the inter-
polated Declination was 20° 50 57”; and my own calculations agree closely
with Bowers’, The difference between the altitude and the declination is
46 seconds, which is Bowers’ 1500 yards; but the altitude is greater than the
declination, and therefore the position line is displaced from the Pole towards
the Sun by 1500 yards. When they sledged another 1500 yards in the same



THE OBSERVATIONS OF AMUNDSEN AND SCOTT AT THE SOUTH POLE 177

general direction, they were sledging away from the Pole, not towards it: an
unhappy mistake, and not easy to explain when they had interpreted so suc-
cessfully the observations made at Camp 69.

Their compass course when they started for home on the afternoon of
January 18 is not recorded by Scott. Wilson says in a S.E.¥ direction.
“After lunch we made 6-2 miles from the Pole Camp to the North again—
and here we are camped for the night.” Of the following morning Scott says:
“Early in the march we picked up a Norwegian cairn and our outward tracks.
We followed these to the ominous black flag.” South-easterly would have
taken them across to their tracks of the afternoon of January 17. I think the
natural interpretation of Scott’s narrative is that they intersected their Pole-
ward tracks somewhere between Camp 68 and the place where they turned
away from the Norwegian tracks soon after they had passed a Norwegian
cairn. They marched 1'; miles beyond Camp 68 and made Camp R.2 on the
evening of January 18, As plotted the day’s march is 10'3 miles, which is
reasonable enough when the morning’s march was only 3%: miles and they
had had much to do at the Pole Camp.

I am disposed to think that there is not much more to be made from the
available material. My plot differs a good deal from that of Bowers and more
from that of the Report (Fig. 6), but both of these are spoiled by the mistake
of putting the Pole Camp on the Greenwich side of the Pole, and making the
second position of the Union Jack as at the Pole instead of 1'; miles away.
Apart from this one mistake by an overtired man, the observations and
deductions made by Bowers were excellent: far better than was allowed in the
official account of them,

The Norwegian Black Flags

Certain black flags set up by the Norwegians play a conspicuous yet
obscure part in the British narrative.

Flag 1 is the black flag close to Camp 68 which showed the British that they
were not first in the field; it has been described on pages 163, 164. There is
no word about it in Amundsen's narrative,

Flag 2 is the flag about half a mile from Scott’s Pole Camp. He says of it
(L546):

“Less than ': a mile south we saw stuck up an old underrunner of a sledge.
This we commandeered as a yard for a floorcloth sail. I imagine it was
intended to mark the exact spot of the Pole as near as the Norwegians could
fix it. (Height g500.) A note attached talked of the tent as being 2 miles
from the Pole. Wilson keeps the note.”

Wilson says (page 280):

“At our lunch South Pole Camp we saw a sledge-runner with a black flag
about '; a mile away blowing from it. Scott sent me on ski to fetch it and I
found a note tied to it showing that this was the Norskies actual final Pole
position. I was given the flag and the note with Amundsen’s signature, and
I got a piece of the sledge-runner as well. The small chart of our wanderings
shows best how all these things lie.”

Bowers' small chart in his observation book shows Flag 2 a little less than
half a mile from the cairn at the Pole camp, magnetic bearing about N. 35° W.
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The diagram in Report does not agree very well with Bowers, and both are
so much wrong in placing the Pole camp on the wrong side of the Pole that
this evidence is of no weight.

But it is hard to see why Scott and Wilson believed that this flag marked the
Norwegian Pole. Wilson brought home the note attached; it is now at the
Polar Research Institute, and I have been permitted to study it. On a small
sheet of thin yellowish paper is written with pencil in a fine formal hand: “The
Norwegian home Polheim | is situated in 8¢° 58’ S. Lat. /| SE by E (comp)
8 miles / 15 Decbr 1911 /| Roald Amundsen.” Whatever this may mean in
itself, it certainly does not mean that the flag to which it was attached was
planted to mark the Norwegians® Pole.

There is one indication that Scott found a message from the Norwegians
that has not been recorded. They had marked their camp of December 15-17
with an upturned sledge. Scott passed more than 2 miles away from that
camp on the afternoon of January 17, but does not mention it and probably
did not see it. Wilson, describing Polheim, says *“We found no sledge there,
though they said there was one.” Where can the Norwegians have said there
was a sledge, that Wilson expected to see at Polheim? Was it an unrecorded
note at Polheim, misunderstood ; or another unmentioned note at Flag 2?

Now for the Norwegian accounts of their flag-planting. Having arrived at
Sledge camp in the evening of their Framheim time, and started about
11 p.m. to get a meridian sub-polar altitude of the Sun,

‘“‘at 12.30 a.m. we put our instruments away, well satisfied with our work, and
quite convinced that it was the midnight altitude we had observed. The
calculations which were carried out immediately afterwards gave us 89° 56" S.
‘We were all well pleased with this result. The arrangement now was that we
should encircle this camp with a radius of about twelve and a half miles. . . .
Three men went out in different directions, two at right angles to the course
we had been steering, and one in continuation of that course. . . . Three
small bags of light windproof stuff were made, and in each of these was
placed a paper, giving the position of our camp. In addition, each of them
carried a large square flag of the same dark brown material, which could be
easily seen at a distance. As flag-poles we elected to use our spare sledge-
runners, which were both long—12 feet—and strong.”

These men set out at 2.30 a.m., carrying three papers of which one has
been recovered and is described above. It speaks of Polheim, which had not
then been established; one must suppose that they started by calling the
Sledge camp by that name. It stated that this Polheim was 8 miles from the
place where the flag was to be planted, which suggests that the original pro-
gramme of marching 127; miles in each direction had been modified. And it
gave the compass-bearing of Polheim from the place where the flag was to be
planted: presumably the reverse of the course on which the bearer of the
flag was directed. But they had no compasses they could carry, nor any
means of estimating distance except by time. They all three came back some
time after 10 a.m., to learn that a second observation at 6 a.m. ‘““instead of
giving us a greater altitude than the midnight observation, gave us a smaller
one, and it was then clear that we had gone out of the meridian we thought
we were following. . . . We measured the Sun’s altitude at every hour from
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6 a.m. to 7 p.m., and from these observations found, with some degree of
certainty, our latitude and the direction of the meridian.” But the flags were
already planted, and it is evident that the compass-bearings inscribed upon
the papers they bore cannot be relied upon. '

Unfortunately neither Scott nor Wilson gives the bearing of Flag 2 from
their Pole camp. Taking it as on a circle of half a mile radius from the Pole
camp, the bearing of Sledge camp from the Flag 2 must lie between 122° and
113° E. of N. The bearing S.E. by E. written on the paper is 124°; the
magnetic bearing of the line of Amundsen’s march, as plotted in Fig. 5 is
N. 27° E., or by chance exactly at right angles to the bearing of Scott’s Pole
camp from Amundsen’s Sledge camp. All these figures show that as nearly
as can be expected Flag 2 is on a line from Sledge camp at right angles to the
direction of approach, and the distance may be as much as 7-6 miles, not so
far from the 8 miles of the paper. I think that we may say, then, that Flag 2
may very well be the flag at right angles leftward of the trail, set out by one
of Amundsen’s “encircling” party, but it cannot possibly be, as Scott and
Wilson thought, what the Norwegians took to be the Pole.

The English edition has a plate preceding page 121, entitled “Chart of the
immediate surroundings of the South Pole, copyright 1912 Roald Amundsen,”
which shows a highly idealized plot of the Norwegian route: straight up to the
Sledge camp on the meridian of Framheim, and straight on again to Polheim
exactly at the Pole. This is a somewhat reduced version of a similar plate in
the Norwegian, the first of a batch of unnumbered plates following page 2 of
Vol. II; it is signed Tho. Nilsen 6 Februar 1912, which is not on the English
version. Nilsen was First Officer and afterwards Commander of the Fram;
his chart is a fantasy drawn after the return of the polar party to the ship; it
is flatly contradicted by the narrative and by the figure in the astronomical
appendix. But it shows one thing of interest: a fourth encircling flag some-
thing less than 12 miles in rear of Sledge camp, that is to say, about Scott’s
Camp 68, 'T'he narrative says nothing of leaving a flag at this point, still less
of anyone going back there with a flag, or planting one there on the way back.
But if setting out the flags right and left and forward had been planned before
reaching their Pole it would have been natural to begin by leaving one at 68,
which is 12 miles from the Sledge camp. This may be the explanation of
Flag 1, which gave the first sign to the British party that the Norwegian had
preceded them: I can find no other.

Nilsen’s drawing shows a similar set of flags disposed about Polheim at a
lesser distance, about 8 kilometres, and the Report accepts them, saying that
“‘as at the last camp, three men went out in different directions and set up
marks at . . . four miles.” The narrative however says that two men went
out in the same direction, towards the Pole as determined by the twenty-four
hours observations at Polheim, and the narrative must be preferred to the
imagination of the Fram's first officer. We may then write off the second set
of flags as imaginary, and consider Flag 2 as certainly one of the first set, with
Flag 1 as the fourth if there were four and not three.

One can but regret that the published results and discussion of the astro-
nomical positions determined on these two historic expeditions are so meagre
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and incomplete. Observations made within a few miles of the Pole are so rare
and have such special interest that every figure of the records and reductions
should have been published. The whole could have been contained in a
dozen pages: not very much compared with the 823 pages of figures in the
third volume of the Meteorology and the two volumes of discussion. In con-
trast with the Meteorology, nothing of the astronomical determinations has
been printed except some few of the concluded results; and the brief dis-
cussion is quite unworthy of their importance, as 1 have been compelled to
indicate. The agreeable feature of the present paper is its main conclusion,
that the observations of both parties were very much better than has ever
before been represented, and deserve praise that has been long delayed.

Perhaps no one will ever go to the Pole again on foot, and take a twenty-
four-hour round of sights to fix his camp. But men may from time to time go
by air, and need a convenient method of finding the Pole and confirming it
on landing. The method used in this paper works sufficiently well to about
5 degrees from the Pole, and further if one remembers that the position line
is really an arc of a circle with concavity towards the Sun, and allows accord-
ingly. If one is equipped with a set of templates to draw arcs of large radius,
the method may be extended to 20 or more degrees, as was done by Wilkins
in his flight from Point Barrow to Spitsbergen. And if one works with these
on a polar stereographic projection it may be extended yet farther. But its
prime simplicity is near the Pole, where other methods break down, and there
it will from time to time be practised.

MUD VOLCANOES ON THE MAKRAN COAST

IR AUREL STEIN’S reference in the Journal for November-December

1943 to the mud volcano called Chandragup, near the coast between the
Phor river and Sangal, as a place of Hindu pilgrimage, suggested to Squadron-
Leader A. J. Young that he should send us some photographs of this volcano
taken with a miniature camera on a solo flight in June 1940. Squadron-Leader
Young in a second letter describing a flight in September 1940 mentions two
hills of dark red colour contrasting with the yellow sandstone of the other
hills. He thinks that they were bordering the Basol river and that the western
of them would be the hill with spot height 3113 feet in about 25” 45" N,
64° 10" E. in the sketch-map illustrating Sir Aurel Stein’s paper. The photo-
graphs have been submitted to Dr. ]J. V. Harrison, who has kindly written the
following note:

“These mud volcanoes extend all round the Makran coast from Biyaban to
British Baluchistan, and three of them were mentioned in my paper on the
Coastal Makran (Geogr. ¥. 97 (January 1941) 1-15). One of them discharged
a watery mud which would produce a neat cone like Young’s. One belched out
viscous stuff to form Napag. . . . To the west of Jask there are more of
them, and one is very like Young’s photo. It occurs near Birz (26°; 57° 29°).

“British Baluchistan was examined by the Burma Oil people long years ago



