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FOREWORD

The publication of Dr. H. T. Sorley’s Sind Gazetteer has been
delayed by various administrative and practical difficulties. For
one thing, sufficient funds were not available because of the
pressing requirements of more important Government projects.
Amongst the most recent difficulties was the outbreak of 1963
War with India and its after-math.

The work gathered speed as a result of an enquiry made by
the President of Pakistan, Field Marshal Muhammad Ayub Khan,
N.Pk., H.J. The Advisor to the President, Mr. S. Fida Hassan,
H.Q.A., S.Pk., conveyed the President’s directive to the Provin-
cial Authorities to complete the gazetteer work expeditiously.
The Governor of West Pakistan, Mr. Muhammad Musa, H. Pk.,
H.J., H.Q.A,, took personal interest in the matter by requiring
periodical reports of the progress made in this directioa.
Mr. S. 1. Haque, S.Pk., C.S.P., Chief Secretary, personally went
into the entire situation.

Meanwhile, Mr. Manzoor Ilahi, S.Q.A., C.S.P., Member,
Board of Revenue, West Pakistan, after giving deep thought to
the matter, had already come to the conclusion that the Gazetteer
Cell would best serve its purpose through a scientific re-organisa-
tion. Further changes were suggested by Mr. Fida Hassan with
a view to ensuring even greater efficiency and in a meeting
presided over by Mr. S. I. Haque and attended by Mr. Manzoor
HNahi and myself a decision was taken on the implementation of
the final plan. It was decided that the main task of writing
District Gazetteers should primarily be assigned to the Deputy
Commissioners/Political Agents and the final vetting and editing
be undertaken by a Board of Editors. The Chief Secretary wrote
demi-official letters to all concerned impressing upon them the
need for taking the task in hand with a sense of urgency.
Similarly, the Board of Revenue provided the Deputy Commis-
sioners/Political; 'Agentsywith ) guide-lines' | to ‘enablethem to
produce qualitatively superior “work ‘according to-schedule.

I am grateful to Mr. Manzoor 1lahi, who reposed complete
confidence in me by entrusting to me the exclusive responsibility
of carrying out the new scheme. I have all along benefitted by his
invaluable guidance. During his absence away on leave I was
equally fortunate in having the benefit of the sound advice of
Mr. Rifat Pasha Sheikh, S.Q.A., C.S P., whose solicitude for the
success of the Gazetteer work has been a source of great encourage-
ment to us all.

Under the new set-up this year we were able to secure at a
very opportune moment the services of Mr. Abdul Qayyum, M.A..
formerly Lecturer in English, Government College, Lahore and
Mr. Jafar Qasimi, M.A., formerly of B.B.C.’s Eastern Service,
London and lately Education and Publication Advisor, West
Pakistan Auqaf Department. They set about their duties in right



¢arnest and spared themselves no pains in seeing the work through,
by personally supervising the printing process at all its stages. Their
initial task was facilitated to some extent by the spade-work effect-
ed by that distinguished scholar, Dr. S. M. Ikram, S.I., C.S.P,,
(retired) former Member, Board of Revenue, West Pakistan, who
had been associated with the Gazetteer work earlier on. The
Editors also received the advice of the Sind Adabi Board render-
ed through its experts, particularly so by Mr. M. A. Channa,
some of whose useful suggestions have been incorporated as
foot-notes in Chapter—X. To all these gentlemen I extend a
sincere word of thanks.

It would be proper here to warmly thank Mr. Akhlagq Hus-
sain and Mr. Imran Shah, former Additional Secretaries, Finance
Department and also Mr. Zaidi, Section Officer, Finance Depart-
ment, for doing everything possible to simplify things as regards
the financial side.

Now a word about the actual body of Dr. H. T. Sorley’s
original draft. There is no denying the fact that he is an
eminent authority on Sind and allied matters as must be well-
known to all those who have derived much pleasure and profit
from the reading of his “Shah Abdul Latif of Bhit”, an Oxford
Publication. It is equally undeniable, however, that he approach-
ed the subject with a fixed habit of mind and not without a
certain bias characteristic of a former I.C.S. Officer of British origin
who had seen the hey-day of the British Raj. In this regard parti-
cular mention may be made of the fact that his account of the
annexation of Sind is untenable, being at variance with the histori-
cal verities as established by contemporary authorities. The same
applies to certain turns of expression that came naturally to him
but without perhaps the least intention of offending our national
susceptibilities. So without taking undue liberties with the original
text, the Editors thought it fit to expurgate, as far as possible,
all that was likely to constitute a solecism, albeit an inadvertens
one.

When all is said and done, Dr. Sorley’s. work emerges as a
very important document. “Indeed, almost every chapter written
by him has the impress of his erudition upon it and bears eloquent
testimony to the infinite pains he must have taken in its prepara-
tion. Evidently it is not up-to-date. Pakistan has since taken
great strides and we could not possibly take sufficient notice of it
without considerably re-writing and even re-creating Dr. Sorley’s
work. In fact the Board of Revenue did explore the
possibility of publishing a thoroughly revised version of the
Gazetteer in question but circumstances were found to be rather
unprepitious and it was agreed that we should go abead with its
publication with minor revisions only and without any further
loss of time. We feel that the best way of updating it would be
to issue supplements as soon as possible, or better still by bring-
ing out an entirely new edition later on. This should not present
much difficulty as we feel that the recent reorganization of the
Gazetteer Cell will go a long way in producing better results.



So much regarding ‘““the sins of commission”. As regards
“the sins of omission”, Dr. Sorley did not treat of Karachi
exhaustively in his Gazetteer, because it was then enjoying the
status of Federal area. Similarly his treatment of Places of
Interest would be found to be less than comprehensive. Further-
more a great deal of modern research in various fields of human
knowledge seems to have necessitated additions to some of his
observations as well as those made by the three experts who
contributed the valuable chapters on botany, geology and zoology.
All such matters will be taken care of in any further editions.

It would also be pertinent to point out here that various
statements and observations made by Dr. Sorley throughout this
work must be treated as his personal views and that they do not
prejudice the rights and claims of Pakistan in any shape or form.
In fact this is the most important reason why a future edition is
strongly indicated.

In conclusion, I would like to place on record my apprecia-
tion of the hard work put in by all those who have remained in
the background, as it were, and whose quiet but sustained efforts
have contributed not a little to the successful completion of the
present publication. In this regard I would like to mention
Mr. Ghulam Murtaza Khan Bajwa, M.A., P.C.S., Deputy
Secretary (Gazetteer) who has been looking after the Gazetteer
Wing with his characteristic thoroughness and efficiency. Similarly
Mr. Nasir Ali Gardezi, Administrative Officer, Gazetteer Cell,
together with all other members of the Cell, deserves special
commendation. I must further acknowledge the keen interest
shown in the project by Al-Hajj Hafiz Muhammad Inamul Haq
Siddiqi, Controller, Printing and Stationery, West Pakistan, as well
as the willing and helpful co-operation extended by Mr. G.A.
Mujaddidi, Superintendent, Mr. Muhammad Ismatul Haq Siddiqi,
Manager (Works), West Pakistan Government Press, Karachi and
all their staff. Finally, mention may also be made of the
excellent performance of Naz Photo Service, Lahore in preparing
the coloured photographs most satisfactorily in a remarkably
short time:

SYED JAMIL HAIDER SHAH, CSP.,

Lahore, Secretary,
August, 1968, Board of Revenue, West Pakistan.



PREFACE

The Sind Gazetteer, now renamed the Gazetteer of Hyderabad
and Khairpur Divisions (of the political unit of West Pakistan)
has been rewritten after more than fifty years. The half century
has been a momentous and revolutionary one. It has seen two
world wars, the partition of the Sub-continent, the creation of Pak-
istan, the birth and death of Sind as a Governor’s province with
a legislature of its own, and a series of changes economic, political,
social and administrative of the most far-reaching kind. The
present volume constitutes the third edition of the Gazetteer. The
first edition was compiled in 1874 by A.W. Hughes, a member
of the Bombay Revenue Service, and there was a slightly amended
re-issue of it in 1876. The second edition was compiled in 1907
by E. H. Aitken, of the Bombay Salt and Excise Department.
Both editions have long been out of print and are hard to obtain.
Mr. Hughes’s work shows many defects of arrangement and ex-
position but it contains a vast amount of valuable material, some
of which now possesses historial importance as illustrating a
state of affairs that no longer exists. Mr. Aitken’s edition was
distinguished especially by its expert treatment of natural history
of which Mr. Aitken was himself an acknowledged master, as he
proved in his two delightful classics of British India, “Tribes on
my Frontier” and “Behind the Bungalow”. The present edition,
for which I am responsible, has drawn heavily upon Mr. Aitken’s
work where this is still true of present day Sind and Khairpur re-
gion. To a lesser extent it has relied on portions of Mr. Hughes’s
Gazetteer. It would indeed be sad if these two interesting works
were now to be found only in extracts in the present volume.
The West Pakistan Government would be wise to reprint, in a
special publicafion of its records, such portions of the 1874 and
the 1907 editions as may be considered now to possess matter of
historical and sociological importance. I have been greatly
honoured in being asked by the West Pakistan Government to
undertake the rewriting of what is from any point of view a
volume of more than,local interest. The former Sind has during
the last half jcentury roused world-wide interest by reason of the
excavations of Moen-Jo-Daro from 1922 onwards. These drew
the attention of the archaeological world to the true significance
of the prehistoric civilisation of the Indus Valley with its undeci-
phered script and its wonderful carved seals or amulets. Sind’s
achievement in irrigation has also made it world famous.
The irrigational revolution began with the opening of the Lloyd
Barrage over the Indus at Sukkur in 1932 and the subsequent
extension of flow irrigation over most of the fertile, cultivable
valley of the Indus plain. It was continued with the building of
second Barrage, the Ghulam Muhammad Barrage at Kotri in
1955, and with the undertaking of yet a third Barrage, the
Gudu Barrage (still under construction) at Gudu in Upper Sind.
These great schemes carry the silt bearing waters of the
Indus through hundreds of miles of canals and distributaries
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from one end of the country to the other, and provide the life for
the agriculture on the cultivable land that can be profitably
taken up. Thus both in archaeology and in irrigation former
Sind has lessons to teach the whole world.

My own qualifications for the task I was asked to undertake
are mainly administrative. It was my good fortune to begin my
career in the Indian Civil Service in Sind during the British
period. Later on I held charge of the districts of Hyderabad,
Nawabshah, Tharparkar, Sukkur and Jacobabad at various times.
Later still, from 1950 to 1952, when I occupied the post of Mem-
ber, Central Board of Revenue, Government of Pakistan, I had
further opportunity to renew my acquaintance with, and deepen
my affection for, the country which today comprises the Hydera-
bad and Khairpur Divisions. In a work which I wrote in 1939
on Sind’s National Poet, Shah Abdul Latif of Bhit, I have
paid tribute to the people and the region of Sind. In much
that I have written for the present volume I have been fortified
by personal knowledge of many of the events of the last forty
years in from and by personal friendship with hundreds of Sindhis
over more than a generation. This is an advantage which neither
Mr. Hughes nor Mr. Aitken had the good fortune to enjoy. The
visit I paid to West Pakistan in the spring of 1956 showed me
the vast improvement brought about by the immense extension
of flow irrigation in the Indus plain since the early thirties of the
present century. I visifed Khairpur and noted the great changes
there, and I saw once again three of the houses which, in the days
of my service in Sind, I had occupied as a Collector. This
trip in 1956 allowed me to plan with the Chief Secretary in Lahore
the general form of this Gazetteer and inspect the Record Office
in order to obtain facilities for the use of administrative and
departmental records of over half a century.

The practical difficulties in the compilation of this Gazetteer
have been considerable. This was due, not merely to the long
period of half a century which the volume covers, but also to
revised administrative set-up,caused by  ‘political changes and
also, to some extent, bv the/impact on the administration of the
Second World War. This event caused much more complication
than the First World War in the running of departments and in
the regular issue of official reports. But the greatest difficulties
arose from the unsettlement occasioned by the partition of the
sub-continent in 1947 and the period of confusion which
followed it with the enormous problems created by the settling
in Pakistan of huge numbers of uprooted people. Finally, when
Pakistan was established and Karachi became the Federal capital
of the new state, the Government of Sind. which
then existed as a sovereign unit, had to transfer its headquarters
to other accommodation in Karachi and then in 1955. when the
Government of Sind ceased to exist as a sovereign unit, the seat
of provincial Government of West Pakistan was transferred to
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Lahore. All this was most disturbing for the keeping of re-
cords and it is feared that many important departmental records
are not available. Moreover, during the days of the greatest
unsettlement several departments delayed publication of annual
reports or issued them in abbreviated form, offen only typed and
not printed. When I visited the Record Office of the West Pak-
istan Government at Lahore Secretariat in 1956, the Sind records
were in the course of transfer from Karachi to Lahore and many
of them could not be traced. As a result of these vicissitudes it
was found impossible to obtain a complete set of all administra-
tion reports from 1907 till the date of rewriting of this Gazetteer,
and the best that could be done had to be done with only what
was readily obtainable. In these circumstances the plan I have
followed in rewriting this Gazetteer has been to make typical selec-
tions from the record at various periods of the half century. Per-
usal of the whole mass of issued reports was out of the question.
To cover fifty years of administration in any case was a most for-
midable undertaking in itself. Many defects which appear in
the treatment of subjects in this volume must therefore be ascribed
to the inherent obstinacy of a complicated problem.

In compiling this Gazetteer I have been helped in important
ways. The three chapters dealing with botany, geology and
zoology have been written by experts in their subject, namely
botany, by Dr. S. Z. Hasanain, Ph. D., Professor of Botany in
the University of Karachi, who is probably the most knowledge-
able person on the botany of Sind region’ alive today; by
Dr. H. H. Rennison, the Senior Geologist to the Pakistan
Petroleum Company, who is familiar with the Jatest borings
done in Sind in the search for oil and has studied the
stratigraphy of the Sind rocks; and by Mr. K. R. Eates, M.B.E.,
who is one of the foremost ornithologists with specialised
knowledge of the Sind countryside and an acknowledged
expert in the study of the eggs of Sind birds, of which he has
formed a most impressive collection. Mr. Eates is also a
recognised herpetologist and qualified also to" write .with autho-
rity on all branches of zoology.. He is a Fellow of the Zoolo-
gical Society, an F.R.S.A. and an M.B.O.U. and has contributed
many papers of importance on natural history. Furthermore, as
a police officer in Sind for many years, he knows the
countryside like the back of his hand. I have no hesitation in
saying that the chapters on botany, geology and zoology contri-
buted to this Gazetteer represent the latest expert knowledge or
the subject. My thanks are due also to the Geological Survey of
India through Shri. N. S. Gidwani. Deputy Secretary, Ministry
of Steel Mines and Fuel, for a list of “the Vertebrate fossils from
the Manchhars of Sind” and for a note on “the Jurassic/Cretaceous
plant remains from the Jaisalmer area”. This information has
been obtained through the good offices of the Commission for
India, Salisbury, Southern Rhodesia, which was addressed direct.
For this service I am deeply grateful. Dr. N. B. Baloch,
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Professor of Education at the University of Sind, Hyder-
abad, has helped me greatly in dealing with Sindhi music
and superstitions. Sir Patrick Cadell, Kt., C.S.I., V.D., a former
Commissioner in Sind, has written a note on Military
Cantonments and another on the Army in old Sind, and Sir Henry
Holland, Kt., C.I.LE., has provided me with information on the
work of the famous C.M.S. Eye Hospital which he ran for years
in Shikarpur and later in Karachi and elsewhere in Sind.
He became one of the foremost eye surgeons in the world, and
has recorded his life in his book “The Frontier Doctor.” Miss
Alice Ward has given me some details of the work which she
and Miss Rachel Piggott did in pioneering the village midwifery
work in the rural areas of Sind region for the best part of a gene-
ration.

Shamsul Ulema, Dr. UM. Daudpota had promised to deal
with the subject of Sindhi literature for this volume. By his un-
timely death in 1958, before he had submitted his contribution,,
a valuable addition to the Gazetteer was lost, as Dr. Daudpota
was, after the death of Mirza Kalich Beg, the best Sindhi scholar
living at the time of his death. By means, however, of an article
he wrote on Sindhi literature for the brochure “Sind People and
Progress” published in 1954 by the Director of Information, Sind,
I have been able to compose an account of Sindhi writers, and
in this I have leant heavily on Dr. Daudpota’s expert guidance.

!

The orthography in this volume is unsatisfactory. Until
there is some accepted standard for spelling oriental words in
English little can be done to improve matters. I have not adop-
ted the scholarly spelling of Arabic words writing the letters of
the Arabic alphabet used in the originals, but an atfempt has
been made“to be consistent in the spelling of well-known names
like Muhammad and Hassan. In the chapter on history I have
endeavoured fo spell the words showing the singular and plural
as, for instance, “Kalhoro” for the singular and “Kalhora” for
the plural -insteads ofy Kalhoro for, the singular and Kalhoras for
the plural which is neither ' logical nor - accurate. But even
in this I have not been wholly consistent myself because in the
case of tribes which still retain more of Rajput than the Sindhi
characteristics, like Sodha, I have used “Sodha” for the singuiar
and “Sodha” for the plural, though this is not really defensible.
Dr. Daudpota himself called himself Daudpota and not Davd-
poto- There are many extracts from previous writings in this
Gazetteer where the spelling is completely capricious and incor-
rect. But correcting all these inaccurate spelling is not worth-
while and would possibly make confusion worse confounded.
In transliterating the Sindhi words and sounds into English the
task is quite hopeless as no signs exist in ordinary English type
for final short vowels and nasal endings and for many of the
peculiar Sindhi letters. In the section dealing with Sindhi pro-
verbs the difficulty of doing accurate transliteration is evident
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I have therefore decided to do little about consistency in spelling
outside the limifs which I have explained here. The setting of a
standard of spelling is a task to which the Sind Adabi Board
would be well advised to devote attention sooner or later. Mean-
time readers will have to put up with variations like Karachi and
Kurrachee. Sind should be spelt correctly Sindh, but Sind is
so well established as the English form of the word that it would
be pedantic and utterly precisian to depart from it.  Arabic,
Persian and Sindhi scholars will be annoyed at the varieties of
spellings of the same word, most of them inaccurate, but as a
Gazetteer is not a scientific treatise on language, they will just have
to bear with the weakness. No previous gazetteer has worried
about the matter.

The appendices attached to this volume deal with matters
of detail which cannot conveniently form part of the text, but
which are none-the-less of permanent interest and importance.
The appendices cover the following subjects:—

List of Vertebrate fossils from the Manchhars of Sind.

_ Note on Jlurassic/Cretaceous plant remains from the
Jaisalmer area.

List of plants of Sind and Khairpur.
List of birds of Sind and Khairpur.

Note on Tribes and = Castes of Sind and Khairpur
as reported in 1931 Census of Bombay Presidency.

Appendix showing Kalar patches investigated-Sind.
List of pests attacking crops.

Revenue and expenditure on irrigation work 1947-48
to 1956-57.

List of Governors and Commissioners of Sind.
List of Rulers of Khairpur State.

A separate ‘section follows,” ‘making ~acknowledgement to
authors and publishers of copyright works who have kindly
granted permission to use extracts from them.

Finally, a word of thanks is due to all who have helped in
the production of this complicated work. In particular I wish
to state how grateful I am to the special contributors and to
Mr. N. A. Faruqi, the Chief Secretary, Political and Services
Department, Government of West Pakistan, in whose time this
work was started and who granted all the facilities I asked for,
and to Mr. Fida Hassan who succeeded him as Chief Secretary
and has been equally helpful. I have to thank also all the
officers and staff of the Revenue and Rehabilitation Department
of the West Pakistan Government on whom most of the wearying
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load of collecting statistics has fallen. Nor do I forget the good
services rendered by the Ministry of Commerce of the Pakistan
Government, through which I was able to enlist the active
co-operation of the Trade Commissioner for Pakistan in Salisbury,
Southern Rhodesia. Squadron Leader Muhammad Akram
rendered me continuous help and supplied me with any informa-
tion for which I asked him. He also made available an office
room in which the work of the Gazetteer was carried on for a
year and a half. When Squadron-Leader Akram was transfer-
red from Southern Rhodesia, Mr. Ismatullah, who carried out
the Trade Commission’s work was similarly obliging and help-
ful. T am grateful to both of them. Then Miss M. V. Davy who
has for three years been responsible for all the correspondence,
stenography, typing, filing and arranging of sheets de-
serves special commendation for accurate and conscientious work
carried out uncomplainingly, even where it meant wrestling with
what must have been to her multitudes of strange and unintelligible
words. Everyone of us all has had to do his allotted task. As
the Sindhi proverb has it “Lachar khe subhki rawa”. Necessity
knows no law.

H. T. SORLEY.

Shahi Bagh, 10-A Montgomery Road, Highlands,
Salisbury, S. Rhodesia.

The writing of this Gazetteer was commenced on the 27th
October, 1957 and finished on the 3rd December, 1959.
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2. Wood-carving—Indus River Boat. to face p.
3. Stone carving—Tomb at Robhri. to face p.
PLACES OF INTEREST.
1. A lane and stupa in Moenjo Daro.
(Coloured). to face p.
2. Kot Diji Fort, Khairpur. (Coloured). to face p.
3. The tomb of Shah Abdul Latif Bhitai.
(Coloured). to, face p.
4. The tomb of Seven Sisters at Rohri.
(Coloured). to face p.
5. Shrine of Lal Shahbaz Qalandar at
Sehwan. tQ face p.
6. Rohri—Showing house architecture. to face p.
PRESENT DAY SIND.
1. Sukkur Barrage looking across river
towards Sukkur. to face p.
2. Ghulam Muhammad Barrage at Kotri. to face p.
3. Zeal Pak Cement Factory, Hyderabad. to face p.
4. "Ayub Bridge at Sukkur. (Coloured). to face p.
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CHAPTER I

Raverty in his “Mihran of Sind” says, “The name Indus was
and is unknown to oriental geographers and historians. It was
Europeanised by the Greeks out of Sindu, as they may have called
the Indus, as being the river separating Hind from Iran-i-Zamin,
and not intending it to be understood that Indus was the proper
name of the river,” and Pliny says that the Indus was called
Sindhus by the inhabitants. The Sindhis today call the Indus the
Sindhu Nadi when they do not call it Daryah, the ocean. Philo-
logists do not know the origin of the word Sindhu. It appears to
be an Indo-European wordand seemstohave beenapplied to the
river from the earliest days of recorded history. The words Sind,
Hind and Ind are all the same, Hind and Sind are often being
interchanged in the Indo-European languages and an initial “H”
is often dropped. The form with “H” appears in the Iranian
branch of the Indo-European languages, and in Gujarat many
speakers today cannot easily pronounce an initial “S” sound in
certain combinations and change it into an “H” sound, so Sind,
the name of the country, Indus, the name of the river, and Hindus-
tan, the former name of the Indo-Pakistan sub-continent, are all
philogically the same word, and no one knows whether the river
takes its name from the land, or whether the land takes its name
from the river.

The territories of the former Province of Sind and State of
Khairpur lie between the latitudes of 23° and 29° North (just
North of the Tropic Cancer) and between longitudes 67° and 71°
East. The region forms the Southern part of the Western Wing
of Pakistan and its area almost coincides with the physiographic
division known as the “Lower Indus Basin”.

The length of the region from North to South is about 360
miles and its breadth which varies from North and South, is
about 170 miles in the centre.

The country of Sind occupies an,area of 50,397 square miles*
with a total population of 46,08,514;-an average of 91 persons per
square mile. Sind has neither the vastness of Baluchistan, which
has 379% of the total area and 1.5% of population of Pakistan,
nor the density of East Pakistan which has 159% of the area of
Pakistan with 559 of the population. Sind including the former
State of Khairpur, occupies 15.59 of Pakistan’s area and has
6.5% of its population.

The former Khairpur State which lies in the eastern part
of the region occupies an area of 6,050 square miles and has a
population of 3,19,543.

®As a result of an international arbitration over the disputed territory in
the Rann of Kachh, an area of approximately 350 square miles was awarded
to Pakistan, forming part of the Sind region. The actual demarcation has
yet to take place. Editors,

L(iv) 10—I
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The recorded area, however, varies from decade to decade.
This is mostly due to the action of the river Indus and to improve-
ments in the Survey.

Except for a narrow coastal strip of about 150 miles in the
South-West along the Arabian Sea. the region is surrounded by
land in all directions. In the south it borders on the Rann of
Kachh and the Kachh State of India. The Eastern boundary
extends towards Rajasthan (India). In the North East it touches
the former Bahawalpur State. Punjab and Baluchistan lie
to its North and West.

In the cxtreme West of Sind is the mountainous region con-
sisting of the Kohistan section of the barren Khirthar Mountains.
To the East is the sand bolt stretching from the borders of the
Bahawalpur State to the Rann of Kachh. Between these tracts
lies the Indus Valley terminating in the deltaic area in the South-
West. The Northern portion of this Valley is called the “Siro™
(Upper), the Southern the “Lar” (Lower) and between them is the
“Vicholo” (Central). These areas have rich alluvial soil and
the central portion has a perennial water supply from the Sukkur
Barrage which provides the Province with enormous agricultural
and kindred potentialities.

Except for a small hilly tract in the South East corner of the
Tharparkar District (Nagar Parkar), western Sind is the only
region which is mountainous, This region is known as Kohistan.
The mountains here are however, not high enough to attract rain
clouds during the monsoon season with the result that the rainfall
in Sind is generally precarious.

Sind may be regarded as, on the whole, a low and flat coun-
try, but exception must be taken of the mountains tract, partly of
limestone and sandstone formation, on its western boundary,
which forms a natural line of demarcation between it and Balu-
chistan." The country in the western portion of the Karachi
District, known as Kohistan (area 8,500 square miles), is also very
hilly, while a few insignificant ranges of limestone hills are found
in other parts of the province. One of these (the Ganju hills), in
the Hyderabad District, average 100 feet in height. and it is on
this range that the city of Hyderabad is built. Another running
in a north-westerly direction form the vicinity of Jaisalmir,
attains towards the Indus an elevation of 150 feet, and forms
almost exclusively the rocks on which the town of Rohri and the
island fortress of Bukkur stand. A third the Makli hill range
situate near Thatta in the delta, is about ten miles in length with
an elevation varying from 80 to 150 feet.

Of all these the mountain barrier dividing Sind region from
Baluchistan is by far the loftiest, and first touches the Sind
region frontier about the 28th parallel of north latitude. Hitherto
this range has been generally, though erroneously, known by the
name of the “Hala” .mountains, but its proper appellation is
believed to be the “Khairpur” and this it may be so called till it
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reaches the 26th parallel of latitude, when the chain merges into
the Pabb hills, which after a length of ninety miles in a southerly
direction, meet the sea at Cape Monze. The elevation of the
Khirthar mountains is considerable, some of the peaks rising to
a height of above 7000 feet. The Pabb hills, on the other hand.
are much less lofty, and are not believed to possess a higher eleva-
tion than 2000 feet. Among the valleys and ravines of this range
flows the Habb, only permanent river in the province except
the Indus, and this, for a considerable distance, forms the western
frontier of Sind. A striking feature in the Khirthar mountains i
their division into three parallel tiers of ridges. The first or most
easterly has its sides steep and precipitous towards the west, but
with a long gradient to the east; the second has flat tops and
rounded sides, with deep ravines and fissures; the third consists
of vast plateaux of table-land, and is composed, in part, of
fossiliferous limestone. They possess but little soil, and in con-
sequence have little or no vegetation upon them. As yet this
range has not been utilised in a sanitary point of view, with the
exception of two small stations, Dhar Yaro, and the Danna
‘Towers, both situate in the Mehar Deputy Collectorate at elevations
respectively of 6000 and 4500 feet above sea-level, but access
to them is so rough and difficult as to make them but of littla
use.

Connected with the Khirthar chain of hills, and running
eastward into the Sehwan, is the dry and arid Lakki range, fifty
miles in length, the result evidently of volcanic action, as shown
by the frequent occurrence of hot springs and sulphurous exhala-
tions. The highest elgvation of this range, which terminates
abruptly on the west bank of the Indus, near Sehwan, is estimated
at from 1500 to 2000 feet. All the hill ranges hitherto mentioned
may be said to be of| sandstone and limestone  formations, and
several of them abound in marine exuviae.

In the extension alluvial plains, the area perhaps the finest
and most productive is about Shikarpur and Larkana, comprising
a long, narrow island extending from north to south about 100
miles, and enclosed by the river Indus and the former Western
Nara. It is the expansion of this latter stream which has formed
the only large lake to be found in Sind Region, that called the
“Manchhar”, in the Dadu District. When full this sheet of water
is said to be twenty miles in length, and to cover an area of
about 180 square miles.

Another of these areas, on an average between seventy and
eighty miles wide, is to be found stretching eastward from the
Indus, having the Eastern Nara flowing through it. Through
this tract, and indeed through much of the immense district now
called the Tharparkar, the Indus is supposed ages since to have

Alluvial
regions.
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poured its waters, rendering fertile what has since been known as
the Eastern Desert. This fact seems to be indicated not only by
the many vestiges of ancient towns that have been observed, but
by the numerous beds of rivers long dried up which intersect this
arid tract. The deserted course of a large river, now known as the
Ren Nala, still exists in the Bahawalpur and Rohri areas, and
this, joining the Eastern Nara, may very probably have emptied
itself into the sea by what is now called the Kori mouth of the
Indus.

On the eastern border of Sind, the region is much covered
with sand-hills, which vary and shift under the influence of the
tempests prevailing in this sterile wilderness. This desert, called
the Registan, has an area of 13,100 square miles. Large tracts
destitute of the means of irrigation are also frequent in Sind. Of
this nature is the Kachhi Plain, the northern part about thirty
miles across, and lying between Shikarpur and the Bolan pass,
being known as Pat. It consists of the clay deposited by the
Bolan, the Nari, and other torrents which flow down from the
Khirthar range of mountains and are lost in this dreary waste.
A canal taking off from the Guddu Barrage is to irrigate part of
this area.

The natural scenery of a flat and level country like that of
Sind cannot be expected, in this respect, to vie with the many
more highly favoured spots of the Indo-Pakistan sub-continent.
To a stranger approaching the shores of Sind nothing can
perhaps be more dreary and uninteresting than the first appearance
of the coast, which, with a very few exceptions, is entirely des-
titute of trees or shrubs. On the other hand, in parts of Kohis-
tan, the hilly region .of .the old Karachidistrict,/the scenery is
very fine, but, owing to the volcanic nature ' of the rock, it is
wanting in that most desirable accessory to beauty, trees and
foliage. Again, in the Tharparkar districts, and in the eastern
portions of the Khairpur territory, and of the Rohri Deputy
Collectorate, there is the “Registan”, or desert tract, where noth-
ing is to be seen but sand-hills, many of them, however, bold in
outline and fairly wooded. These hills succeed each other like
vast waves of sand.

In the inundation season, in the numerous “dhandhs” (or
flood hollows) of the Eastern Nara, are spots of great beauty,
but, owing to miasmatic influences, they are exceedingly unhealthy
places to encamp in. The alluvial tract on either side of the
Indus, extending for a distance varying from ten to twelve miles,
though superior to any other part of Sind in soil and productive-
ness, is, as regards its scenery, tame and uninteresting, except
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where fine stretches of the river Indus are seen bordered by
extensive “babul” (acacia) forests, which in many places skirt the
river edge for miles together.

Near the town of Sehwan, the Lakki range of hills terminates
abruptly on the Indus, in a nearly perpendicular face of rock 6G0
feet high, and presents a splendid appearance from the river; but
unquestionably the finest view in the region is that afforded by
the towns of Sukkur and Rohri, and the island fortress of Bukkur,
with its lofty castellated walls, lying in the stream between them.
They are all built on the limestone range of hills which
intersects the Indus, and the minarets and houses, more especially
those of Rohri, rise up to a towering height above the river, which
they seem apparently to overhang. The pretty verdure covered
island of Sadh Belo, with its sacred shrine, lies a short distance
to the south of the Bukkur fort, and on either side of the river
dotted here and there, are groves of date and acacia with their
dark green foliage, the whole, with the magnificent stream which
rushes swiftly by, combining to form a picture at once brilliant
and beautiful.

Sind territory was created and sustained by the river Indus,
without which it would be a Sahara. The river’s length from
the Kailas Range to the sea is about 1800 miles and for nearly a
third of that (580 or 590 miles) it traverses the region and
annually, when the snows at its source begin to melt with the
advance of spring and monsoon rains fall in its catchment area
and that of distributaries, rises and overflows its banks to be
contained throughout most of its length by bunds, and floods the
areas lying between them. From times immemorial its supera-
bundant waters have been restrained and directed by the art of
man, as narrated inthe section -on Irrigation.

Its most noticeable characteristic is the extent and rapidity of
the changes that take place in its course. There are in the whole
of Sind region only two really stable portions, the first the gorge
at Bukkur and the other at Kotri. Even in these there are fre-
quent changes taking place, changes which prevent an estimate
being formed, with any reasonable degree of accurancy, of the
discharge of the river at any given stage.

The reason for this instability is threefold: —

Ist—The soil over nearly the whole of the Indus valley is
extremely friable and easily disintegrated by the flow of water, in
consequence of which the impingement of the current against a
bank at even a low velocity is sufficient to cause its rapid erosion.
The result of this friable nature of the soil and its extremely finely

The River
Indus,
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divided state is that the water always has a large amount of silt
in suspension, which in any places, where the velocity falls below
what is required to transport it, begins to fall and rapidly forms
banks and shoals.

2nd.—The fall of the country is fairly rapid and consequently
in order to keep the velocity within the limits that can be borne
by the banks without considerable erosion, the river is compel-
led to work out for itself a very tortuous course.

3rd.—The banks are very low and are in most cases over-
topped during the inundation season. Owing to the tortuous
course of the river it frequently happens that the distance across
the neck of land separating two great bends is comparatively
very short. The difference in level between the surface of the
river on the two sides of this neck is that due to the distance
round the bend. The river may then force its way through this
neck of land and what is technically called a cut-off eventually
takes place, resulting in the shortening of the length of the river,
possibily by some miles, a reduction in the ratio of tortuosity
and an increase in velocity of the current beyond the normal.
As the banks are unable to withstand this velocity, they are cut
away in the endeavour to recover the normal ratio and heavy
erosion is set up until such times as the river has recovered its
normal length. The river generally speaking is broad and mode-
rately shallow, with one or more main channels (generally one
only) of depth over the bars from 4 to 6 feet at low water, the
pools lying alternately on either bank with a shallow bar or
crossing between. Its breadth in the cold weather may be any-
thing from 1000 to 4000 feet, while during the inundation it
spreads. over, the banks and is only retained by the bunds, or high
ground; | on either side, ) and 'may thus be  several miiles in
breadth.

The following figures are interesting:—
Commencement of Irrigation season 15th June.
Average height on that date (5 years):—(1955-59).

Bukkur 12.82 Average discharge 247917.
Kotri 10.88 Average discharge 160294.

Maximum of 5 years average occurs on 11th August at
Bukkur, height 20.80, discharge 9,48.817 cusecs; and on 22nd
August at Kotri, height 25.30, discharge 7,72,730 cusecs.

Minimum of 5 years average occurs on 2nd January at
Bukkur, height 1.00, probable discharge 25,940 cusecs; and at
Kotri on 17th January, hcight 1.30, probable discharge 19.430
cusecs.
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The following tables show heights on certain dates for the
last five available years: —

BUKKUR
- T 1
L 1955 1956 ; 1957 ; 1958 1959
15th Jupe ~ .. .. 10.70 13.20 13.30 ]  12.90 | 14.40
Highest s .. 19.6 20.7 17.3 20.6 20.9
15th September .. 12.9 12.9 12.9 13.5 15.2
315t December .. 1.00 11.10 4.10 5.10 1.30
Lowest .. .. 0.70 1.00 —.50 | 3.80 1.30
KOTRI

1955 1956 ’ 1957 1958 { 1959
15th June 8.1 17.8 11.0 2.1 | 15.4
Highest ) 24.7 26.6 20.5 24.5 2.5
15th September 22.6 15.3 16.9 15.5 20.2
31st December .. 5.1 0.8 8.5 5.7 7.3
Lowest .. £ —2.2 —2.2 —0.8 —4.4 : 3.5

JHERRUCK

1955 1956 1957 ‘ 1958 1959
15th June .. s 3.10 12.60 6.10 —.80 | 11.30
Highest . i 20.90 22.90 15.30 19.50 | 19.60
15th September i 18.80 9.50 12.30 10.90 | 15.0
31st December i 1.80 | —4.60 3.90 | 1.30 370
Lowest .. .. =81 —7.0l —6.9 § —79 | —0.4

In order to prevent excessive flooding the river is bunded in
nearly all places where floods are liable to occur.

The principal bunds are the following :—

Right Bank.
Length
Miles.
Kashmore Bund L . 4 4 & 73
Sukkur Begari Bund .. .. . .. 46.5
Ghar Canals Bunds .. .. .. .. 45.8
Nara Bunds .. . .. .. .. 77
Manjhand Bunds . . .. .. 5.75
Karachi Canals Bunds . .. .. 65
Left  Bank.
Naich Bunds .. .. .. .o 34
Kasimpur Bund .. .. .. .. .. 10.5
Small Bunds north of Sukkur .. .. .. 28.25
Naulakhi Bhorti Bund .. .o .. 8.9
Fuleli Canals Bunds .. . . .. 35.01

Karachi Canals Bunds oo - . 98
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From the Kotri creek, through which the Fuleli once
found its way to the sea, to the creek which runs from Ghizri
to Gharo, a distance of quite 125 miles, the whole coast line is
scalloped with inlets of the sea, of which perhaps there is not
one that has not been at some time a chief outlet of the
Indus. Before the Fuleli was the Ren and before that the
Puran, The present head of the Delta may be placed at the
bifurcation of the Ochito and the Haidari, about 139 miles
below the offtake of the Fuleli. These twa are the main bran-
ches through which the water of the river reaches the sea, the
latter being at the present day by far the more important. They
divide, however, into several creeks further down, of which
the principal, are the Turshian, Kalandari, Jong, Mutni, (Haidari),
and Mull. The Sir creek may also be mentioned because on it
is situated the port of Sirganda, the only port besides Ket#
Bandar (on the Ochito) on any of the mouths of the Indus; but
very little water now finds its way by that mouth.

In the old Gazetteer it is stated that the influence of the tides
is felt almost as far up as Thatta. A few observations that have
been made show that the tide does not now reach so far, and
it is not much felt above the bifurcation, or the head of the Delta,
a distance of about 42 miles below Thatta. It is believed that
the effect is only from 3 to 6 inches at this point.

The delta of the river Indus is growing every year, the dis-
charge of spoil matter being 217} millions cubic yards per
year. The deltaic region covers an area of about 1,500 square
miles but it is unfertile. The river changes its course from
time to time, which has been the cause of the dying down of
some of the old towns which existedon, its, banks. The mouths
of the river are Sir, Pakhar, Kajhar, Kharak, Kabr, Kalandari,
Turishian, Hajamro, Sisa, Duboo, Pitiani, Khudi and Phitti.

As reported by Assistant Surgeon Heddle in 1836 “Owing
to difficulties of navigation, the merchants of Thatta have
abandoned the Indus and they now use the camel to transport
their wares from Kurrachee to Shikerpoor and Hyderabad.
Besides the danger to boats of being swamped by falling banks,
the navigable channel was continually being changed by their
action, and the closing of the Gharo, Beghar and other old
beds has been attributed mainly to this cause. Further down
the elephant grass (Typha elephantina, Sindhi, Pan) in many
parts binds the soil with its far-reaching roots and effectually
prevents erosion.” Mr. Heddle found that the natives of the
district were well aware of the services rendered by this grass
and cutting it for the manufacture of matting, “an industry
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which then, as now, gave employment to a large section of the
population, they cut the plants close to the soil but did not
disturb the roots”. Nearer the coast, in the tidal creeks and
marshes, there can be na doubt that the same purpose is most
effectually served by the Mangrove, (Rhizophora micronata,
Sindhi Kandal) and the white Mangrove (Avicennia officinalis,
Sindhi Timar, or Tiwar) and much damage has been done
by the unrestricted destruction of these for fuel. The foliage
of the Mangrove is excellent fodder for camels. Above the
immediate influence of the sea, Tamarisk (Tamarix gallica and
dioica, Sindhi Lai and Jhao) appears and rapidly covers, if
allowed, every newly exposed bank. The wood of this, as more
of Mangrove, was also used by the river steamers. The Shikargahs,
or hunting forests, of the Mirs consisted of tamarisk and
babul, extending for more than thirty miles between Hilaya
and Hyderabad, and beyond that again to near Sehwan, and
the latter tree still clothes both banks of the river for a great por-
tion of its length.

Besides the Indus, the Habb, was the only permanent Habb river,
river in former Sind, Numerous torrent beds, known as
Nais, drain the hills after rain, discharging their waters
into the sea, the Indus, or the Manchhar Lake and other
dhandhs. The volume of water brought down by some of
these, the Baran for example, which discharges into the Indus
near Kotri, or the Malir, which enters the Ghizri creek. is at
times so great as to waste the low-lying country through which
they flow. and all of them are turned to account by damming
their water for purposes of irrigation. The city of Karachi
obtains part of its potable waters from the wells sunk in the
bed of the Malir Nai.

An account of the rivers of Sind would. ‘however | be "in- Eastern
complete without mention of the Eastern and Western Naras.  Nara.
The former for part of its course runs in the bed of the “lost
river” about which there have been so many theories. One is
that it was the Sutlej. which some centuries ago forsook its
original bed not far from where it leaves the mountains and.
turning westward, effected a junction with the Beas, thus add-
ing a large volume of water to the already over-charged channel
of the Indus and condemning to sterility a wide tract of country
once fertile and populous. In the map illustrating Thomas
Pennant’s quaint and learned “View of Hindoostan. (1798) this
river is shown as rising in the Himalayas east of the *“Setlege”
and flowing down past the town of “Ammercot” into the Gulf
of Cutch. It is there called the Gaggar river, which may be a
corruption of the Hakra, the name still applied to parts of its
ancient bed. Long after it ceased to be an independent river.

L (iv) 10—2
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its bed, under the name of the Nara (Nala), served as a
channel by which the flood waters of the Indus were guided
down to the Dhoro Puran (“ancient channel”) and so into the
Kori creek. In 1857 it was converted into a canal by the open-
ing of a controlled channel between it and the Indus at Rohri.
Subsequently it was linked up with the headworks of Sukkur
Barrage.

The Western Nara, which also was a canal, by that name
but subsequently renamed as Mehar Branch of Rice and was
cvidently at one time a loop of the Indus. the waters of which,
leaving the main bed above Larkana, took a course mmore or
less parallel to it, which led them into the great natural depres-
sion that forms the Manchhar Lake. Another body of water
poured into this depression through a channel leaving the
Indus south of Sehwan called the Aral river; but when the in-
undation began to subside, this river flowed the other way,
discharging the Manchhar into the Indus. As the retreat of the
Manchhar water exposes about 20,000 acres of the richest land
for cultivation in the cold season, the proper regulation of the
Aral is a matter of very great concern to the Irrigation Depart-

ment.

The Rann tor Run: in Sind it is pronounced Ryn) of
Cutch forms the southern. or south-easterly boundary of Sind
from Rajputana to the sea and it is difficult to understand the
history of the country without bearing in mind the great
changes which have come about in that tract. It is now a
vast salt waste, flooded to a great extent for several anonths of
the year by the waters of the sea driven into it by the force of
the south-west inonsoon, which converts it into a salt lake. At
other seasons it is-a desert; flat, firm and quite bare, except for
a few “islands”, ‘where there is scanty herbage. “Chinkara and
the wild ass roam over it. crossing the border only to feed. But
reasons are not wanting for the belief that, when Alexander the
Great was in Sind, it was an inland sea, or lake, fed by
the “lost river” and afterwards by the Puran. More recently
the western part at least of the Rann, from Ali Bandar to the
Kori creek, was richly fertile, according to tradition, and inter-
course between Sind and Cutch was free and frequent, gbstruct-
cd by no desert barrier. In fact, there was probably a good
water-way by the Puran from Lakhpat to Umerkot. About 30
miles from Lakhpat and 20 from Ali Bandar was the fort of
Sindhri, a Rahimki (more correctly Raomki) Bazar was an-
other important town. But in 1762, or thereabouts, Ghulam
Shah Kalhoro built a great dam across the Puran at Mori which
served two purposes, fertilising his own lands and desiccating
those of his enemy, the Rao of Cutch. The Kori became a
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mere creek and Lakhpat the furthest habitable point of Cuitch.
Then the terrible earthquake of 1819 completed the work of
desolation. A sudden subsidence of the land caused an inrush
of the sea, which converted the country round Sindri into a
salt lake for the time and destroyed that place. A sketch of
Sindri, taken by Captain Grindlay in 1808 and published by
Alexander Burnes in his “Travels into Bokhara”, shows a
square fort, with a high round tower at one corner, situated on
the bank of a large river with boats sailing up it. Since the
earthquake the frontier of the region from the Kori creek to
Nangar Parkar, has been an unmitigated saline desert, and the
frontier towns, like Raomki Bazar, have dwindled away.

The ecdge of the Rana is a paradise for flamingoes, demoi-
sells crane, wild asses and geese. Pelican are also numerous.
The present writer has secn these creatures by the thousand in
the cold weather there. There are immense breeding places of
flamingoes in the Rann. In various areas the surface of the
damp ground can be seen pecked into the appearance of
ploughed fields by the strong beaks of the demoiselle crane
searching for food at the roots of the grasses. The Rann don-
keys are strong beautiful animals with fine beige and dark brown
colouring. and they can outpace for miles a motor-car going
all out.

Towards the end of the cold weather the greylag geese
gather in their thousands near the open water stretches of the
Rann_ preparatory to their migration north, It is beautiful to
see how sentinel geese are posted at considerable distances all
round the main flock. to give warning of the approach of any-
thing suspicious. It is quite impossible to get clese to these
birds when they are; gathered , in, immense-, communities. » No
birds could possibly be ‘warier.

From time innnemorial Sind has depended for its fertility Indus inusd-
on floods. As the river rose in the beginning of the hot ation.
season, it regularly surmounted, or breached, its banks at cer-
tain weak points, letting loose a great volume of water, which
took its own course to the sea, submerging all the lowlands on
its way. Thus Qne deluge left the Indus regularly in Bahawal-
pur territory and flooded all the eastern half of what is now
the Sukkur District; while another left the right bank between
20 and 30 miles above Sukkur and, after traversing the
Shikarpur Taluka, fed the dhandhs in the Larkana District, or
found its way to the Manchhur Lake and so back, by the
Aral river, to the Indus. Further north, in the Upper Sind
now Jacobabad District, the overflow of the Indus was often
supplemented by floods from the northern hills, with serious
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results. Towards the south, and especially in the Delta, these
distinct flood courses gave place to a gencrul inundation, the
river rising everywhere above the level of its banks and laying
the surrounding country under water. From a very early
period local rulers and enterprising communities and individu-
als raised protective embankments and dug canals; but under
the divided and upsettled Governments to which Sind has been
subject for centuries, any comprehensive scheme for supersed-
ing uncontrolled by controlled irrigation was impossible.

Barthquakes, The whole of Sind is liable to seismic disturbance, more
especially the eastern desert and the southern talukas of the
Hyderabad and Thatta Districts; but since the earthquake of
1819, which is said to have caused extensive changes in the
Delta, no severe shock appears to have been recorded. There
was one about 8 0'Clock on the morning of 15th October,
1898, which was felt from Shah Bunder to Khairpur and all
through Tharparkar, but it was nowhere severc, though the
fall of some old walls and houses was hastened by it. Very
slight shocks followed at intervals for some months. On the
14th of January, 1903. & sharper shock, accompanied by a
loud rumbling, ‘was felt throughout Tharparkar and in the
south of the Hyderabad District, wiiere it had some remark-
able effects. At several places in the Badin Taluka fissures
appeared in the ground, out of which warm water and mud
surged, or spouted, in such volume that in one place not less
than a square mile of the surrounding land was inundated.
This irruption lasted for twelve hours or more, and when it
subsided, geyser-like blow holes were left of various sizes from
a few inches to 15 or 20 feet in diameter and at least 8 or 10
feet in depth, with a bottom of soft mud. A similar qQccur-
rence in- conncction ‘with sthe ‘great;earthquake of 1819 is record-
ed in the Transactions of the ‘Bombay-Geographical Society, Vol.
X, P. 152, “Near the town of Sinderee, situated where a branch
of the Indus joins the Rann, and which was permanently sub-
merged on the occasion, a number of small cones, six or eight
feet in height, burst up from the ground and continued for many
days to emit bubbles of air and mud from their summits” In
the same paper it is stated that in October 1849, “something like
an ebullition of pestilertial gas, the discharge probably of a sub-
marine volcano, occurred off Porebunder in Kattywar and was
manifest 30 or 40 miles out to sea, the fish were poisoned by it and
for days lay floating in myriads on the surface of the water.”
The last mentioned phenomenon, whatever may be the cause of
it, is common. In May, 1905, dead fish were washed up at
Clifton beach in such incredible quantities that they formed a
deep, thick layer, from 5 to 10 or 15, feet wide and several miles
long. The mud volcanoes of Las Bela are well-known.
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The present writer, while encamped at Reti in the extreme
north of the Sukkur district, remembe¥s very distinctly power-
ful heavings of the earth by his tents. This was the effect of the
great Bihar earthquake of 1932,

Cyclones are occasionally experienced in Lower Sind and
do serious damage at times. There have been several in the
present century, causing flooding in Karachi and its vicinity and
destroying quantities of stored grain in the railway yards, as well
as drowning much live-stock. A cyclone in May 1902, struck
the coast and travelled in a north-easterly direction causing heavy
loss of life. In Shah Bunder Taluka alone two hundred and
twenty five persons were reported to have been drowned. An-
other cyclone struck the Karachi area a month later in 1902, the
wind reaching a velocity of 100 miles per hour, doing damage
to the harbour, the tide rising 7 feet 2 inches above the height
predicted in the published tide tables. In the harbour, piers
were washed away, stone-faced embankments were breached and
broken up, sheds in the import yard were extensively unroofed
and ventilators weighing two or three tons were blown away.

Sind cyclones are, however, rare and on an average need
not be expected more than once in fifteen years. They seem to
be confined mostly to the southern littoral area. In June, 1883,
there is a record of a tidal wave in the southern part of Shah
Bunder Taluka. It carried away ninety-two persons, mostly
women and children, and destroyed great numbers of camels and
cattle. On the whole, however, the climate of Sind is remarkably
stable and constant in behaviour from one year’s end to an-
other, the seasons following a regular pattern of uniformity.

Climatologically the year in Sind is divided into four
seasons; the general characteristics of each are discussed below
and the climatological normals: for different| stations are| given at
the end: —

(1) Winter Season—Deccmber to March.

Low pressure waves coming from the west frequently affect
the weather of this region in this season. On the average, six
disturbances pass eastward in each month but not all of them are
active. They generally begin to be active from the middle of
December. These disturbances are sometimes associated with
well marked cold fronts; cold waves with strong northerly to north-
westerly winds lasting for a day or two. ‘These occasionally cause
widespread frost in Sind. The tracks of the low pressure waves
lie farthest south in February and March. The mean daily mini-
mum temperature varies from 50° to 65° F. The lowest tempera-
ture recorded during the season at plain stations is 24° F in Jan-
uvary. The mean daily rclative humidity varies between 46 to 54
degrees. The total normal rainfall during the season is 0.71”,

Cyclones

Season.
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Q) Summer Season—April to June.

It 1s a season of increasing temperature, markedly gusty
afternoon winds and convective phenomena like dust-devils, dust-
storms and thunder-storms. Low pressure waves continue to
move eastward, the cold fronts of these disturbances are generally
associated with dry dust-storms and sometimes with thunder-
storms. The atmosphere becomes hazy being charged with dust.
The mean daily maximum temperature varies from 100° to 105°
F. The highest temperature on record is 127° F at Jacobabad.
The mean daily relative humidity varies from 45 to 57 degrees.
The total rainfall during the season is 0.61”.

(3) Monsoon Season.—July to September.

The monsoon extends into lower Sind in the second or third
week in July. The moist winds withdraw from this region early
in September. The clouding in this season is controlled by the
monsoon currents, rain in Sind usually occurs in this season main-
ly in July and August. The rainfall when it does occur is usually
heavy and attended by duststorms. The mean daily maximum
temperature is about 97° F in Sind throughout the season. The
mean daily relative humidity varies from 66 to 68 degrees. The
total rainfall during the season is 4.63”. The wettest month of
the year is July with rainfall amounting to 2.42”.

(1) Autumn Season.—October and November.

Skies are generally clear with good to excellent visibility. The
mean temperature varies from 80° to 170° F. The mean daily
relative humidity is about 47 to 50 per cent. The total rainfall
during the season is 0.10”. November is the driest month of the
year. Taking the year as a whole, the annual mean temperature
is 80° F, the annual range mean temperature istabout 28° F, the
annual-range of the mean " daily " extreme  “temperature is 57.°
The annual mean daily relative humidity is 51 degrees. The
annual rainfall is 6.05”.

The arithmetical average of rainfall, however, conveys little
as rain is often capricious; years of heavy falls, particularly in the
desert area, alternate with years of near-drought. In the District
Volumes the local rainfall by districts is recorded, and the figures
therein may be used to correct the bare arithmetical average for
the whole region,

Frost is occasionally encountered for a day or so at night,
usually in the end of January, or early February. The present
writer has memories of water in a water-jug in camp being frozen
solid at Talhar in the Hyderabad district in 1916 and of the water
in the irrigation channels in 1932 at Darkhan in the Sukkur dis-
trict being coated with a film of ice, which melted in the morning
sun.



Kohistan—Typical Scenery near Thano Bulo Khan.




Teak logs from the Punjab in river near Sukkur Barrage in background.



15

WEST PAKISTAN GAZETTEER (DESCRIPTIVE)
SIND REGION CHAPTER II

CHAPTER 11
GEOLOGY

——— e —— ——




WEST PAKISTAN GAZETTEER
SIND REGION

i1

III

IV.

VL

VIL

VIII.

IX.

XL
XII.

XL
XIV.

XV.

17
(DESCRIPTIVE)
CHAPTER 1i

A SUMMARY OF THE GEOLOGY OF SIND

CHAPTER II

CONTENTS

Introduction.
Physiography.

Structure.

Geological Formations.

Jurassic.

Creataceous.

Ranikot Series.

Lakhi Series.
Khirthar Series.

Nari Series.

Gaj Series.

Manchhar Series.
Post Tertiary Deposits.
Igneous Rocks.

Economic Geology.

L (iv) 10—3

Page
19
19
20
20
21
21
22

24

26
27
28
29
29
29



19
WEST PAKISTAN GAZETTEER : (PESCRIPTIVE)
SIND REGION : T CHAPTER I

CHAPTER I
A summary of the Geology of Sind.
I. Introduction.

1. With the exception of rocks belonging to the upper
Cretaceous Series, which are found in the northern part of the
Lakhi Range and some isolated granite exposures of presumed
Archacan age in the Nagar Parkar area on the northern edge of
the Rann of Cutch, the rocksexposed in Sind region belong entirely
to the Tertiary Era, and on account of their excellent development
are recognised as a type for the rest of the Indo-Pakistan sub-conti-
nent. They were first studied in detail by Messrs. W.T. Blanford and
F. Fedden of the Geological Survey ofIndia in the years 1874-1877.
The results were published in 1879 (Mem. G.S.I. Vol.XVII (1)
by Mr. W.T. Blanford, in which he divided the Tertiaries of Sind
into five Series. The original classification of Mr. W.T. Blanford
is still followed, with slight modification. In 1900, Messrs.
F. Noetling and E. Vredenburg discovered differences in the fossil
contents in the lower and upper part of Blanford’s original Khirthar
Series and the latter separated the older beds undcr a distinct name,
Lakhi Series. In 1906, Mr. E. Vredenburg included the Meting
Shales as alower member of the Lakhi Series, to which, in 1926,
Dr. W.L.F. Nuttall added the Meting Limestone and a bed of
ferruginous laterite, the latter representing the unconformity
between the Lakhi and Ranikot Series.

2. Sind region has evoked considerable intercst from the oil
companies in view of the potentialities of its rocks asa source of oil.
The geologists of the oil companies have contributed considerably
towards the advancement of geological knowledge of Sind region.

I. Physiography.

3. Except fora few isolated ridges in Hyderabad neighbourhood
and in Thar Parkar area; the whole of eastern Sind region constitutes
a vast sandy plain which north of Schwan, extends westwards
up to the base of the Khirthar Range.

4. The principal hill ranges of Sind region lie to the west of the
Indus River. The general trend of these hill ranges is north-south or
N.N.W—S.S.E. and between them lic broad, undulating valleys.
The hill ranges become higher towards the west. Near to the In-
dus River the low ridges in the Lakhra neighbourhood attain a
maximum height of only 685 ft. above sea level; further west the
Lakhi Range rises to over 2350 ft. in the southern part of the range
and is possibly higher further north; the Bhit Range rises to 2786 ft.
and the Khirthar Range is, in places, over 6000 ft. above sea level.

5. As a general rule the hill ranges attain greater heights in
the north and there is a gradual reduction in elevation southwards’
until the ranges die out under the alluvium before reaching the sea,



20

WEST PAKISTAN GAZETTEER
SIND REGION

{DESCRIPTIVE)
CHAPTER II

1. Structure.

6. A large number of the hill ranges are formed by anticlinal
folds separated by synclinal valleys. The general strike of the folds
conforms to the main north and south trend of the topography,
except in the south-west near Karachi where the axes of some
of the folds assume a N.E.-S.W. trend.

IV. Geological Formations.

7. Thetratigraphical succession of rocks exposed in Sind region
is tabulate below:—

Series Stage £ Lithology * Principal Exposures | Geolog .
! ;
—_ i : e
Upper l Pebble Conglomer- ’ Along eastern slopes
500ft. I ates i of Khirthar Range
‘ ! north of Nari River
Manchhar Middle 500- Orangeclay and brow-| East and south of | Upper
Series 1000- | 4600 ft. ! nish sandstones withi Khirthar Range. Miocene to
9000 ft, | pseudoconglo- i Pliocene.
i merates. |
Lower 500- {White-grey and brown | Western Sind.
4000 ft. sandstones, red |
and orange clays.

Gaj Series Limestones, sandy ;| Western Sind (Abseni| Lower Mio-
2400 ft. shales and sandstones; or thin east of Lakhi | cene Range.
| f Range)

Upper up to Sandstones, sandy Western Sind, Hab
7000 ft. shales and shales. | Valley (Absent east of

Lakhi Range).
Nari Series {Lower up to Shales, calcareous sand; Western'Sind (Absent
up to 7000 ft.' 1800 ft. |stones and sandy lime | east of Lakhi Range) | Oligocene
stones with white and
pale brown massive
limestones near base.
Upper up to | White-grey massive | Khirthar, Bhit and
1500 ft. limestone. I Badhra Ranges and
the anticlinal ranges
Khirthar immediately west of
Series 6000 the Khirthar Range
8000 ft. .
\Middle 2000 | Green and grey shales, Upper and
ft. with several bands of Middle
highly fossiliferous | Eocene.
brown and grey lime |
stone.
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Series Stage ll Lithology Principal Bxposures JGeOIOg. Age,
| —
Lakhi lec-. Very hard, cream | Lakhi Rangeand low
stone up to] white limestone. rolls to east and scuth
1000 f ‘ east of Lakhi Range.
Eakhi Series | Meting Sha-; Shales with thin bands; Locally developed in
1000 ft. les 100 ft. | of brown limestone.. Meting-Jherruck Lower
region only. Eocene.
Meting lime | Hard, Massive lime-{Locally develored in
stone 140 ft.\ stone. Meting-Jherruck
region only.
Ranikot UpperRani - | Brown limestone and | Lakhraand Jherruck | Palaeocene
Series 3000 ft| kot up to| shales. folds and northern
1150 ft. part of Lakhi Range.
Ranikot Lower Rani-| Variegated and ferr- | Northern part of | Palacocene
Series 3000 ft.| kot up to | uginous sandstones | Lakhi Range and
2000 ft. and shales. Lakhra area.
Cardita " Olive green shales Northern part of | Cretaceous
beaumonti  with thin bands of lLakhl Range.
beds 230 ft. | impure limestone.
Upper Creta-| Pab Sand- | Coarse gritty -~ Northern part of | Cretaceous
ceous. stone up to | sandstone with dark- ' Lakhi Range.
2000 ft. grey shales |
Hemipneustes! Sandy, massive ] Bado Hill in northern:
beds 315 ft.Jl limestone. | part of Lakhi Range.;
|

V. Jurassic.

8. Several thousands of feet of massive limestone of probably

Jurassic age have been penetrated in deep wells sunk in the search
for oil, but they-are not exposed at the surface in Sind.

VI. Cretaceous.
e

9. The same dcep wells which have penetrated to the Jurassic
limestone have drilled through great thicknesses of Cretaceous
shales, marls and marly limcstone. Over 9000 ft. of such beds
ranging in age from Senonian to Ncocomian, were encountered
in the Lakhra well (lat. 25° 38’ long. 68° 08’) drilled in 1948. In
Sind region the oldest exposed beds of sedimentary origin belong
to the Upper Cretaceous Series. They are present in the northern
part of the Lakhi Range where about 1450 ft. are exposed.

10. The lowest beds, known as the Hemipneustes Beds,
consist of very hard and compact massive crystalline limestones
with sandstones alternating with them towards the top. They
are rich in fossils which indicate a Campanian to Maestrichtian
age. The following ar¢ the characteristic fossils.
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Cephalopods, .. Nautilus subloevigatus, parapachydiscus dul-
mensis, Bostrychoceras polyplocum.
Echinoids, .. Hemipreustes pyrenaicusl, H. leymeriei,

H.compressus, Echinoconus gigas, E. helios,
Pyrina ataxei:sisl, Hemiaster blanfordi.

Lamellibranchs, .. Ostrea (Lopha) pectinata, O. (Pycnodonte)
vesicularis, Neithea (Neitheops) ouadri-
costata, Chlamys dujardini, Varicorbula
harpa.

11. The HemipneustesBeds are overlain by the Pab Sandstone
which forms the middle of the three ridges constituting the Lakhi
Range. The boundary between the Hemipneustes Beds and the
Pab Sandstone is transitional, alternations of sandy limestone and
calcareous sandstones of varying thicknesses from the passage
beds. The Pabs Sandstone consists of massive or current-bedded
gritty sandstones with some pebbly sandstones, conglomerates
and grits and very subordinate bedded shaly sandstones
and sandy shales. Thin beds of basalt which are regarded as intru-
sive occur interstratified with this group. The Pab Sandstone is
mainly unfossiliferous, but in the upper part of the group some rare
fossilliferous shaly horizons are found at some localities.

12. The third division of the Upper Cretaceous Series in
Sind rcgion which overlies the Pab Sandstone is known as the Cardita
beaunionti Beds from the occurrence in large numbers of the lamel-
libranch Cardita beauwmonti. These beds consist of fossiliferous
limestones, marls and shales. The boundary between the Cardita
beaumonti Beds and the underlying Pab Sandstone is also transitional.
The age of the Cardita beaumonti beds is consideredto be_ between
Cretaceous) and| Palaeocene:

VIl. Ranikot Series.

13. The iowest division o1 the Tertiary system in Sind region is
called the Ranikot Series fromthefort of thisnameinthe LakhiRange,
north-west of Kotri (25°.54' 67°.56'). The Series is divided into
a lower and an upper stage. The best exposures of the Lower
Ranikot stage are in the Lakhi Range and in the neighbouring
Daphro fold, where it is about 1430 ft. thick.

14. Three sub-divisions are recognised within the Lower
Ranikot. The lowest sub-division known as the Daphro Beds, consists
of thick bedded and massive olive-green sandstones and vareigated
shales and these are overlain by highly weathered volcanic rocks
of the Trap sub-division. In the Lakhi Raunge the thickness of the
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Trap varies from 50 to about 100 ft. The third and the highest
sub-division of the Lower Ranikot is known as the Khadro Beds
and consists of sandstones. argillaceous sandstones, sandy shale
and sandy clays of variegated colour. On the west flank of the Lakhi
Range the rocks comprising this sub division give rise to low hills at
the foot of the lofty scarp formed by the Lakhi Limestone.

15. The Lower Ranikot is believed to have been deposited
under fluviatile conditions, while the Upper Ranikotis a shallow-
water marine deposit. There is perfect conformity between the
two main divisions of the Ranikot Series. Beds of Lower Ranikot
lithology persist upwards well into the shallow water marine rocks
of the Upper Ranikot.

16. The best exposures of the Upper Ranikot are found in
the Lakhra area but due to the overlapping of the Lakhi Limestonz
the full thickness is not exposed. In the Lakhra area the Upper
Ranikot consists of ferruginous and carbonaceous shales and cal-
careous and variegated sandstones with thin fossiliferous bands
of pale brown limestones.

17. Other exposures of Upper Ranikot beds are found inthe
northern part of the Lakhi Range and between Kotri (25°22:6819")
and Hilaia (24°:52; 68°:3"). In the last mentioned area
a series of orange to yellow-brown fine-grained highly fossiliferous
limestones, separated by shales sandy shale, and sandstones, are
found.

18. The lower Ranikot of fluviatile origin is almost unfossi-
liferous but some dicotyledonous leaf impression and oysters are
found at the base. The Upper Ranikot on the other hand, has
yielded a rich fauna comprising forminifera, corals, echinoids
and molluscs The following are ihe chief Ranikot Fossils.

Foraminifera, o | Nummulites' nuttalli. N. ‘thalicus, N.'_glob-
wlus. N. wadiai, N, lahirii, Operculinoides
sindensis, Assilina ranikotensis, A. dando-
tica, A. spinosa, Operculina ¢ nalifera,
O. subsalsa;, O. Jiwani, O. patalensis,
Miscellan:w miscella, M. stmpi. Lockha-
rtia conditi, L. haimei, L. tipperi, Rotalia
trochidiforinis,  Dictyoconoides,  flemingi,
Discocyclina ranikotensis. Aiveolina vredenb-
urgi, A. ovodea.

Corals, .. Cyclolites, Trochosmilia.

Echinoids, Pyhilacanthus sindensis, Phymosoma
abnormaie, Salenia  blanfordi. Dictyopleurus
haimei,  Conoclypeus,  sindensis, Plesio-
lampus plucenta, P.ovalis, Eurhodia wi:ivisi,
Hemiaster elongatus, Schizaster alveoiatus
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Lamellibranchs, .. Ostreacf. nulticostata, O. bellovacina’

O.talpur, O. (Liostrea) haydeni, Spondylus
rouaulti, Venericardia hollandi, “Trachy-
cardiuny’’ sharpei, Pitar morgani, Corbula
vredenburgi.

Gastropods, .. Turricula  (Pleurofusia) polycesta, T.
(Apiotoma) vredenburgi, Turris (Eopleuroto-
ma) jhirakcnsis,  Calyptrophorus indicus,
Conus (Lithoconus) blagravei, Neoathleta (ne-
otliegi, Volutocorbis eugenian, Lyria feddeni,
Clavilithes leilanensis, Strepsidura cossmanni,
Pterynotus (Purpurellus) sindiensis, Transo-
vula (Oxycypraea) jhirakensis, Tibia morgani
Clava subnudum, Turritella (Haustator)
jherruckensis, Crommium rouaulti, C. dolium,
Velates noorpoorensis.

Cephalop. .ds, <. Eutrephoceras subfleuriausianus, Deltoid-
onautilus deluci, Cimomiu cossmunni, Na-
utilus = sindiensis.

19. The Ranikot Series is of Palaeocene age.

VIII. LAKHI SERIES.

20. The Upper Ranikot is unconformably overlain by the Lakhi
Series of Lower Eocene age. This series was formerly grouped
with the overlyi:.g Khirthar Series. but was subsequently separated on
account Tof its distirictt faunal contents. | The unconformity between
the Ranikot and Lakhi Series is marked by abed of laterite which
at places attains a thickness of up to 25 ft.

21. The Lakhi Series in Sind regionisdivisible into three, the
Lakhi Limestone, Meting Shales and Meting Limestone. The Lakhi
Limestone is well developed in the Lakhi Range, and in the hill ranges
immediately to the west and in the low rolls to the east and south-
east of the Lakhi Range. It consists of hard ridge-forming bedded
limestone alternating with somewhat argillaceous nodular limestone.
Its maximum development in Sind area exposures is at the southern
and northern extremities of the Lakhi Range where it reaches a
thickness of about 1000 ft.

22. The Meting Shales and Meting Limestones are of purely
local development, their best exposures being near Meting. The
Meting Limestone consists of white or light cream coloured and
chalky limestonc which in places alternates with shales and marls,
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Its complete sequence is exposed only between Meting and Latif
Chang Railway Stations. The Meting Shales consist mainly of
shales with subordinate limestones and sandstones and occasional
conglomerates.

23. The fauna of the Lakhi Series is as follows:—

Foraminifera, Nummulites  atacicus,  N.cf. mamilla.
N. irregularis, N. lahirii, Assilina granulosa,
A. leymeriei, A. spinosa, A. daviesi, A. obesa.
A. laminosa, Rotalia trochidiformis, Lock-
hartia conditi, L. tipperi, Sakesaria cotteri,
Cictyoconoides. vredenburgi, Discocyclina ar-
chiaci var. baluchistanensis, Orbitolites com-
planatus, Alveolina oblonga, Opertor bito-
lites douvillei, Alveolina ovicula, A. lepidula,
A. ovoidea.

Echinoids, Leiccidaris canaliculata, porocidaris anomala,
Phymosoma macrostoma, Gagaria venustula.
Conoclypeus alveolatus, Echinocyanius numms-
uliticus, Amblypygus subrotundus, Eolampas
ex-centricus, Echinolampas rotunda, E. obesa,
Hemiaster nobilis, H. carinatus,Metalia sow-
erbyi, M. depressa, Schizaster symmetricus,
Macropneustes  speciosus.

24. The following mollusca are found in the Lakhi and Khir-
thar beds and some of them are common to both.

Lamellibranchs, Ostrea  (Pycnodonte) brongniarti, Pholad-
omya| halaensis, . Vulsella legumen.

Gastropods, Velates perversus, Natica aff. longispira,
Terebellum carcassense, Gisortia murchisoni.

IX. KHIRTHAR SERIES.

25. The Khirthar Series which derives its name from the Khir-
thar Range has becn divided mainly on lithological grounds into
an upper, middle and a lower subdivision. The lower subdivision
which is predominantly argillaceous is not exposed in Sind region.

26. The Middle Khirthar stage of Sind region consists of green
shales with several bands of limestonewhich are grey to palebrown
in colour, and are often highly fossiliferous. The limestone bands
are more numerous in the lower part of the stage.

L (iv) 10—4
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27. The Upper Khirthar stage consists of hard, massive, white
to grey limestones, the best exposures being along the Gaj River.

28. The Khirthar Series attains its maximum thickness some
distance north of the Gaj River, where it is well over 700 ft. thick.
From this locality it thins to the south and east and is absent east
of the Lakhi Range.

29. A rich fauna has been recorded from the Khirthar Series
which indicates a Middle Eocene age. The important fossli are:—

Foraminifera, Nummuiites obtusus, N.perforatus, N. acutus,
N. djokdjokartae, N. beaumonti, N. laevig,
atus, N. stamineus, N. obtusus var. uranensis-
N. carteri, N. gizensis, Assilina exponens,
A. mamillata, A. irregularis, A. subpapillata,
Dictyoconoides cooki, Aktinocyclina  alti-
costata, Discocyclina dispansa, D. sowerbyi,

Alveolina elliptica,

Echinoids, Phymosoma undatum, Conoclypeus rostratus
Sismondia  polymorpha, Amblypygus tumidus
A. latus, Echinolampas sindensis, Echinanthu,
intermedius, Micraster  tumidus, Schizaste,
simulans.

X. NARI SERIES.

30. The Nari Series is divided into a lower and an upper sub-
division. The Lower Naris generally rest unconformably on the
Middle Khirthar limestone and consist of hard brownish and whitish
limestones at the-base and-shales, sandstones and sandy limestones
above.- Over most of Sind"“region “the-Lower Narisshow a general
tendency to thicken in a westerly direction. They attain their
maximum development in the Gaj River area where they may be
1800 ft. over thick.

31. The Upper Nari consists mainly of coarse, massive sand-
stones and ferruginous conglomerates, with subordinate bands of
shale, clay and ironstone shale. The sandstones are usually of
greyish to brownish colour, but sometimes massive variegated sand-
stone forms the bulk of this stage. In Thano Bula Khan and Thana
5Shah Beg neighbourhood the Upper Naris consist of a hard brow-
nish limestone.

32. On account of the softness of the sandstones the Upper
Nari beds are very poorly exposed, except in the more southerly
areas where the hard limestone bands give rise to scarps.
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33. The Upper Nari very rapidly thickens in a westerly direc-
tion and along the Hab Valley the Upper Naris may attain a total
thickness of as much as 7000 ft.

34. The Upper Nari rests on the Lower Nari unconformably.
Near Bagatoro, on the western flank of the Lakhi Dome, only
the lower part of theLower Naristage is exposed and the Upper Nari
beds rest on the denuded edges of the hard limestone forming the
local top of the Lower Nari. In several areas in Sind region
especially the more easterly areas, the unconformity is marked by
the presence of a conglomerate bed at the base of the Upper Nari.

35. The Naris are of Oligocene age, but the Upper Nari, in
part at least, may range to Lower Mioccne . The fauna con-

sists of:—

Foraminifcra, Nummulites  intermedius, N. fichteli, Lep
docyclina (Eulepidina) dilatata.

Lamellibrahchs, Ostrea aff. fraasi, O. subangulata, Pecten
(Amussiopecten) labadyei, Chlamys senatoria,
Trisidos semitortum, Lucina columbella,
“Crassinella® sulcata, Chionella splendida,
Macrocallista (Costacallista) exintermedia,
Periglypta aglaurae, Ventricoloidea multi-
lamella, Pitar porrectus

Gastropods, Terebra narica, Ancilla (Sparella) indica,
Volutospina sindiensis, Lyria anceps, Pro-
adusta pruniformis, Ptychocerithium sindi-
ense, P. bhaghothorense

XI. GAJ SERIES.

36. The Gaj series is well developed in Sind and exhibits great
lithological variations. Along the Gaj and Nari Rivers it consists
mainly of shales with some thick sandstones and thin bands of
limestones but further south calcareous bands become more
numerous and prominent,

There is again a change to argillaceous facies in the south-
westerly direction, the cacalreous bands again becoming sub-
ordinate near Pir Mangho. In the more easterly areas, between
the Maher Plateaux and the Lakhi Range, the lower part of the Gaj
Series is mainly calcareous and forms prominent scarps,
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37. The thickness of the Gas Series is variable, it is about
2500 ft. near Cape Monze and about 1600-1800 ft. in the Gaj
River. East of the Lakhi Range, the Gaj oversteps the Nari and the
Khirthar Series and rests directly on the Lakhi Limestone, still
further east it is entirely absent.

38. The Gaj Series is of Lower Miocene age and is rich in
fossils. Of foraminifera, species belonging to the general Miogyp-
sina, Miogypsinoides, Lepidocyclina (Nephrolepidina), Operculina
and Austrotlillina are of common occurrence. The genera Archaias
Cycloclypeus and Gypsina are also represented. Spiroclypeus
occurs towards the base of the group. Other fossils which are
found throughout the series include:—

Echinoids, Breynia carinara,  Eupatagus  patellaris,
Echinolampas jacouemonti, Clypeaster aff-
profundus,  Echinodiscus (Tretodiscus)

placenta.

Gastropods, Vicarya  verneuili,  Turritella  (Zaria)
angulata, Telescopium Pakistanicum,
Olivancillaria (Anazola) nebulosa  var.
pupa.

Lamellibranchs, Chlamys (Aegnipecten) scabrella, C. sena-

toria, Dosinia pseudoargus,  periglypta
granosa, Clementia papyracea, Discors-
triforme, Lucina colnmbella.

39. Ostrea latimarginata is characteristic of the Upper Gaj.
Other species of Ostrea include O. (Crassostrea) gajensis O.
(Lopha)- hyotis, 1O (Crassostrea) gryphoides, and O. vestita; there
are also| Pecten (Amussiopecten) placenta, | Amusium sub-corneum,
Anadara peethensis, A. craticulata var. burnesi, Trisidossemi
tortum and also some remains of Rhinoceros.

XII. MANCHHAR SERIES.

40. The Manchhar Series which is the highest division of
the Tertiary System in Sind region is named after the Manchhar Lake
(26°25": 67° 42') a few miles west of Sehwan. It is well developed
along the Gaj River where the rocks belonging to this Series attain
a thickness of over 9000 ft. Three sub-divisions are recognised
in the Series.

41. The Lower Manchhars are a group of alternations of
red and orange clays and whitish and greenish massive sandstones
and are well exposed in the neighbourhood of the Nari and
Gaj Rivers. The massive pale green and grey sandstones have
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yielded vertebrate fossils. There appears to be a considerable
thinning from the Gaj River southwards and east-wards and
there is evidence of an unconformity between the Gaj and Man-
chhar Series, between the Nari River and the Pir Ghazi area.

42. The middle subdivision consists of a group of alterna-

tions of orange clays and brown coarse sandstone and pseudo-
conglomerates.

43. The Upper Manchhar which form the outermost ridge
at the eastern extremity of the Khirthar Range consist of pebble
conglomerates in which there occur pebbles of Eocene limestones.
Associated with the conglomerates, some lenticular bands of coarse,
gritty sandstone are found.

44. The Manchhars range in age from Miocene to Pliocene
and are often correlated with the Siwalik Series of areas further

north. They are mainly fluviatile, but gradually become estuarine
and marine southwards.

XIII. POST TERTIARY DEPOSITS.

45. The post-tertiary deposits of Sind region consist of sub-recent
conglomerates, gravels, blown sand and alluvium. The conglomer-
ates contain large boulders ina mass of gravel and sand, calcareous
material derived either from Eocene or Gaj limestones sometimes
forming the cementing matrix. These conglomerates form low ridges.
Gravel and blown sand occupy large tracts in the valleys between the

main ranges, but the alluvial area is confined mostly to the east of
the Lakhi Range.

XIV. IGNEOUS ROCKS.

46. In the NagarParkararea on the northern edge of the Rana
of Cutch there are isolated hills of mainly granites which are generally
considered to belong to the Aravalli System of the Peninsular Sub-
continent but the age is uncertain.

XV. ECONOMIC GEOLOGY.

47. The former Province of Sind is made up mainly of sedi-
mentary rock alluvium and desert sands and there are only a few

minerals of economic importance which are found associated
with these.

48. Theannual rainfall of Sind region is very scanty and preci-
pitation is mostly in the form of sudden heavy showers with the
result that most of the water flows down the streams before it has
any chance to soak into the soiland replenish the meagre accumula-
tion of under-ground water. If this water could be conserved it
would go a long way to meet the requirements of the country.
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49. 1In such a large sedimentary basin it might be hoped that
some hydrocarbons would occur although no evidence of such has
been found in the exposed rocks of Sind. Several test wells
have been sunk by Oil Companies in the past and exploration is still
proceeding but so far there have been no indications of commercial
quantities of oil or gas in the area.

50. Other minerals of economic importance are the building
stones, limestone, celestite, Fullers Earth, some poor quality coal,
glass sand, gypsum , flint stone and alum shale.

51. Some soft limestone belonging to Gajand Nari formations
has been used as building stone. This limestone, though easy to
work, is not very lasting. Gradually its use for building purposes is
being discontinued.

52. Limestone occurs extensively in the hilly parts of Sind region
and is being used in the manufacture of cement, Three sizeable
cement factories are working at Karachi, Hyderabad and Rohri.

53. Celestite occurs in the form of veins in foraminiferal
limestones near Thano Bula Khan.

54. Fullers Earth occurs extensively interbedded with lime-
stones ranging in age from Gaj to Ranikot. The best occurrence of
Fullers Earth is in the Khairpur Commissionary along the base of the
foraminiferal limestone scarp in the hills east of Khairpur town.

55. Fullers Earth also occurs near Thano Bula Khan and
Hyderabad and also near Jhimpir and Jherruck railway stations.
Some poor quality Fullers Earth occurs in the Gaj limestone out-
cropping in the Drigh Road anticline.

56. Poor coal or lignite occurs as a thin seam in the Sonhari
beds of the Upper Ranikot Series near Jhimpir and Meting. This
deposit has been commercially exploited since 1941 and is estimated
to contain a reserve of about 10 million“tons.

57. Glass sand occurs around Jungshahiin Thatta district in
considerable quantities but is not of very high quality . This sand
is used by the Indus Glass Works for glass manufacture.

58. Gypsum in crystal form and fibrous veins occurs in Tertiary
clays and shales over a large part of western Sind region. It is
worked on a small scale in many places. The gypsum is being used
for cement making but is rather too impure for other purposes.

59. Flintstone in the form of nodules is associated with
limestones of Eocene age. The most accessible locality where large
quantities can be obtained is around Rohri and in the adjoining hills
of Khairpur.

60. Alum was previously prepared from pyritous shales
obtained in the hills of western Sind region but this is now
discontinued because of the low price of imported alum.
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I. ANIMALS (MAMMALIA).

General. Sind region, excluding the riverian Kutchasg and the
lands drained by the Indus Barrage system, is an arid reion, more
or less barrea, sandy or stony hills, desert or desert scrub, with a
scanty rainfall, extreme temperatu res and winds which can be scorch-
ing in summer or bitterly cold in winter. On the whole the climate
of Sind region particularyy the interior can best be termed as
plus-tropical,

A.terrain and climate like that of Sind region can but allow
for a restricted flora and conscquently a fauna less rich than that
found in moist climates, where conditions are more favourable
to an abundance and variety of both plant and animal life,

Both the flora and fauna of S'nd region differ in severa|
respects from those of other parts of Pakistan, particularly the
great Himalayan Range and i's extensive foothill and plain belt
(Terai and Babar) of dense trepical vegetation.

The mammalian fauna of Sind contains a number of forms
of an Indo-African character, which do nct extend far deyond the
eastern boundary of the region while animals peculiar to ‘well-
wooded hills, heavy forest, and extensivejungle swamps are con-
spicuous by their abseace. As a matter of fact the character of
the mammalian favna of Sind,like that of the avi-fauna and reptilia
shows a marked analogy to that of the surrounding dry region
areas South East Persia, Baluchistan, South Afghanistan, the
North West Frontiei of Pakistan, the Punjab and the Raj-
putana Rajistan. Mammalian life though not numerous owing
to the lack of natural forests, excluding riverian tracts and coveits
producing plant life is nevertheless varied ard interesting.

Murray records 71 forms, which comprise Bats (Chiroptera)
20, Insect-eating (Insectivora) 4, Flesh-eating (Carnivora) 20, Marine
Mammals (Cetacea)-4, Gnawers (Rodentia) 15, Hoofed Mammals
(Ungulata)7 and Toothless or semi-Toothless Mammals (Eden-tata).

There are no representatives of the Orders, Primates (Apes.
Monkeys and Lemurs), Demioptera (Flying Lemurs) or Sirenia
Dugongs or Sea-cows) in Sind and Khairpur area.

The Chiroptera (Bats), are well represented in ths region.
The flying Fox (Pteropus indicus), the Chamro of Sind and
Chamgidar of the Indo-Gangetic plains, the largest of Fruit Bats,
with a wing spaaof 4 feet is rare butdoes occur inthe North,
where it has come to notice in Jacobabad, Larkana ard
Shikarpur.

These bats roost in vast colonies in large trees Pipal (Ficus
religiosa) and Amri (Tamarindus indica) are favourites, and are
most riotous and quarrelsome when roosting, hanging head down
as is their won.
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In Bengal they are partial to large bamboo clumps as roosts,
and feed mostly on ripe betel-nut and palm fruit while in South
India they feed chiefly on the green nuts of the Alexandrian Laurel
(Colophylhum mophyllum) which contain a strong smelling oil,
on which these bats wax amazingly fat, and when boiled vield an
oil which is said to be anexcellent hair restorer, yet bald pates in
the south of the sub-continent are perhaps more numerous than
in the North, East or West. The bone of this bat tied
on to ankle or wrist by a cord of twisted black cow hairs is said to
be a soverign remedy for rheumatism.

These bats can do incalculable harm to cultivated, fleshy fruits,
particularly guavas, loquats, peaches, figs and plums, but draw
the line at all citrus fruits. Among wild fruits and flowers favoured
by them, may be mentioned the Badam (Terminalia catppa), Nim
(Azadirachta indica), Ber (Zizyphus jujuba), Jambol (Eugenia jam-
bolana), Pipal (Ficus religiosa), Bar (Ficus bengalensis) and other
ficus forms and the fleshy flowers of the Mowha (Bassia latifolia).
Simal (Bombax malabaricum) and Kachnar (Bauhinia variegata).

They are capable of long and sustained flight. In Ceylon they
have been known to fly 3040 miles to feed on Eucalyptus flowers.

In the Northern plains of the sub-continent they have a great
fondness for guavas and play havoc in extensive fruit orchards
despite the effort, not very successful, made to protect the fruit by
suspending fine nets between high poles to catch the bats. Few,
however, are caught, as they very rarely fly into them.

The diet of these fruit bats is not entirely vegetarian. Shortt
describes how, like the American Fishing Bat (Noctilio leporinus),
they hover over wateralive with small fish swimming on the surface

and seizethem with their feet, flying to trees onthe bank to devour
them at leisure,

Like other bats they drink by dipping down and scooping ' up
mouthfuls of water as they skim the surface in flight.

According to Dr. Day they have most intemperate hablts -and
guzzle the toddy from the clay pots fastened to toddy palms,
and fly home in varying stages of intoxication. This perhaps
is the reason why they are so ill-tempered and quarrelsome the

‘morning after.’” They dine and wine at night and into the early
hours of the morning.

The flesh of this bat which is delicate and not ill-flavoured
is said to restore muscular energy and is relished as a curry in
diabetic cases.

The Fulvous Fruit Bat (Xantharpyia amplexicaudata) . which
has a wing span of about two feet is not uncommon locally - and
lives in old tombs on the Makli Hills near Thatta and in caves at
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Clifton and Lak Bidok on the Mekran coast. It extends west to
the Persian Gulf and as far east as the Philippine Islands. Like
its large relative the Flying Fox, it is not entirely vegetarian and
near 'Moulmein in Burma, it has been known to feed onsmall crabs
Its smaller relative the Short-nosed Fruit Bat (Cynopterus margi-
natus), which has a wing expanse of about 18 inches, is common
in districts where fleshy fruits are grown. Itis a perfect pest and plays
havoc in guava, mango and plantain gardens. This small fruit bat
which has a range from Indo-Pakistan sub-continent to the Far
East has the effortless flight of insectivorous bats and, like the Flying
Fox, roosts hanging head down, in clusters in trees, favouring palms
and plantain clumps. It is a most voracious feeder and can eat
more than its own weight in a few hours, food passing through its
alimentary canal almost unchanged. Because of its gluttonous
habits it does incalcualbe damage to fleshy fruits.

The Small Eastern Horse-Shoe Bat (Rhinolopus tridens) and
its allied forms speoris and filva are insectivorous bats which occur
in Karachi. Tridensin particularswarms at dusk during late March
and April.

The Large-eared Vampire (Megaderma lyra) is an evil looking
‘bat and not to be confused with the true vampire bats of America
(Phyllostomatidae). It occurs throughout Indo-Pakistan sub-continent
andy Ceylon and inhabits old buildings, tombs and caves, not
infrequently entering verandahs and rooms at night flying low in
search of food, insects attracted by light. Though an insect
feeder, it preys on small bats, birds, frogs, fish and lizards, even de-
-vouring some of the bones of its prey. According to Blyth it has
been known at times to suck the blood from smaller bats, fastening
on to them behind the ear, This bat is not common, but occurs
in Karachi and Sukkur districts where it is found in old tombs
and hillside caves.

The Sind Bat (Vesperugo nasutus) is a small insectivorous
species peculiar to Sind region, where it has been found at Sukkur
~and Shikarpur. Little beyond its description is kown about it.

The Com:non Yellow Bat (Nycticejus tentminckii) is one of the
commonest bats in Sind region and comes to particular notice as it
inhabits buildings aud emerges early to feed. I have seea over a
score of these bats having a whale of a time gorging on swarms

" of flying ants brought out by an evening shower of rain. The
flight of this hat compared with that of others is rather slow.

The smallest and perhaps the most familiar of all bats in Sind
region is the Pipistrelle(Vasperugo abramus) which frequents houses
and entersrooms insearch of insects attracted by light.
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It is an extremely fast flier and lives in caverns, holes in trees
and hollow bamboos. It can fly so fast in a restricted space such
as a room, that at has been mistaken for a large moth.

I have found thislittle bat in deep narrow caverns in the Makli
hills overlooking Kalan Kot dhand.

The Mouse-tailed Leaf Bat- (Rhinopoma microphyllum) is not
un-common in Sind region and occurs in Karachi, Hyderabad
and Sukkur districts, where I have found it roosting in caves.
old tombs and amongstthe dried leaves of date and cccoanut palms,

Amoang other insectivorous bats of inierst which occur in
Sind region, may bz mentioned the Lobe-eared Bat (Vesperugo
kuhlii), the Long-armed Bat (Taphozous loegimanus), the
White-bellied Sheath-tailed Bat (Taphozous saccolaemus) and the
Kutch Bat (Taphozouskachensis). The Long-armed Bat frequents
buildings and is not uncommon in large towns, while saccolaemus
hauats caves and buildings and is not so common,

The Insectivora in Sind regiou is poorly represented and com.
prises but four forms, three of wbich are hedgehogs.

The Musk-Shiew (Croeidura caerulea) the Chuchundar of sub-con-
tinent or Kathori Kuho of Sind is perhaps the most familiar of house
mammals even more so than the ubiquitous hoese-movse, as it makes
its presence felt (or smelt) whei disturbed, by emitting shrill sharp-
prolonged squeaks and skurrying off as hard as it can go onits dimi-
nutive legs hugging the angle of the wall withthe floor. Itis noctur-
nal, concealing 1tself by day in drains or holes in walls or garden
rookeries. At night it enters buildings in search of food, and
though-a most useful iusect destrover, it does not turn up its long
delicate nose at table food. | It has been known to tackle a toad,
large spiders and even a scorpion. It is not usually killed, as it is
believed that the musky odour it emits keeps away snakes. It is
also believed that its scent glands exude an irritant poisoir which
causes sores to form on animals over whica it has run.

Cats and dogs may kill, but will pot eat a musk-shrew and I
have seen a Kite (Milvus govinda) pick up one killed and abandoned
by a cat and drop it after perching cn a tree and tearing offa beakful
or two of its fur,

The Musk-Shrew has come to notice in Karachi, Kotri, Sehwan,t
Hyderabad, Sukkvr and Jacobabad and most likely occurs in all
large towns in Sind and Khairpur areas. In Karachi it does a great
deal of good byfeeding on the huge, loathsome cockroarches which
live 1n drains and sewers and contaminate food in dwelling houses
at nigbt.
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At Sukkur a pair which had their home in a garden drain, used
to enter my verandah in search of fcod and eventually became quite
friendly, taking bestles, locusts, grasshoppers ard dried crusts of
bread out of my fingers. On several occasions they tried to get
at some Warty Ground Geckos I had in a cage. Their presence in
the house was most welcome and kept away rats arnd mice, as before
the advent of the shrews, rats in particular were a pest and a
menace to some cage birds which I had.

Before I left Sukkur I had the pleasure of making the acquain
tance of the whole S'irew family, six of them, who used to troopin
head to tail, one holding the tail of the other, and skurry along the
angle of the verandah wall for all the world like a tov, clockwork
train, giving vent to shrill, shrewish squeals if Billy the Bullpup
happened to take more interest in them than Lis usual bored,
side-long glance fromthe corners of half closed eyes.

Of the three hedgehogs which occur in Sind region all known
as Jaho or Kando Kuho, the Collared Hedgehog (Erinaceus
collaris) which extends to the Punjab, Rajputana and Ajmir, has
bzen met with in Karachi, Kotri, Hyderabad ard Nawabshah.
Jerdon’s Hedgehog (Erinaceus Jerdoni) ranges to the Punjab
region aind occurs in Karachi, Hyderabad, Nawabshah, Rohri and
Sukkur, while the Painted Hedgehog (Erinaceus pictus) which
ranges from Agra (India) to Rajputana (India) and Cutch (Pakis-
tan), is not as common asits two congeners. It hides like cthers
during the day, but in holes or under grass clumps in open
country.

Hedgehogs make most interesting pets. At Campbellpur
(Punjab region) in 1916, I had a family of six Cocllared Hedgehogs,
but had to release them before they became really tame, as I had
to proceed overseas on service.

Near Duber (Sind region)in 1922, I found a Jerdon’s
Hedgehog with a family of four, well concealed in a hollow
beneath a Kandaro (camel thorn) shiub giown over with Kalh

grass.

The mother and one hoglet escapzd en route to Sukkur, but the
remaining three, named Babbar, Ber and Kandi, became very tame
and roamed ad [ibitum abcut the houvse,

They waxedfat oi: adiet of bread and milk, grasshoppers, large
black ants, crickets and an occasicnal small snake. All three loved
long dooh grass, which they wnuld chew to a pulp and plaster
themselves, using their tongues as trowels. The contration of
certain muscles parted the spines and enabled them to plaster
their skins with grass paste without impaling their tongues. Only
spine tracts were treated in this mananer. After application the
grass paste dried and caked offlike scurf. Their underparts growine
the softest fur, they kept clean by the ordinary process of licking
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The flesh of the hedgehog is said to be tender and tasty, It
is relished by Nomadic tribes.

The Carnivora, despite the predominance of arid terrain in
Sind region is well represented.

The Himalayan Black Bear (Ursus torquatus), Sindhiand Panjab
Richh, and Balvchi Mam, occurs in the Khirthar Range and in the
Baluch hills near Mauad where Major Mockler, Political Resident,
Gwadur, obtained several skins, and W. H. Lucas shot one near
Kute-Ji-Kabar in 1902. Baluchis believe that the Mam carries
away women and children.

The Ratel or Badger (Mellivora indica), Sindhi, Gorpat or Gornar
Grave-digger), is found throughout Sind regionand very often
livesin cavities beneath old tombs in disused Muslim burial grounds.
It is because of this choice of home perhaps, that it has gained the
reputation of digging up dead bodies and devouring them. It is
also believed that they enter houses and carry away infants and that
should one meet an adult alone, it will rise ou its hind legs, hold
the person in a close embrace and suffocate him or her as the case
may be, with sepulchral breath.

The Ratel is nocturnal, mainly carnivorous and a menace to
village poultry. I cameacross a family party of three in an old grave
vard at Sarhad,and thoughlI wasalone andunarmed except for a
forked stick to catch saakes, I was not treated to a close embrace or
even an attempt at cne. When I related the incident to a Baluch
orderly, he remarked quite seriously that the Bijoo knew that I
wzas the ‘Police Kaptaan.!

The Common Otter (Lutra vulgaris) is fairly common in the
Indusandsome of theold canals, while the Smooth Otter (Lutraellioti)
which closely resembles it, is apparently partial to still waters
and deep, well sheltered pools. I found quite a colony in a Kund
between two spurs of the Makli hills near Kalan Kot, where they
were fishing for Jarko (Murrel), which when caught, were taken to
the bank and eaten.

Both species are known to Sindhi Muhanas as Ludhro. The
sleeker form vulgaris, is often tamed by Muhanas and Mirbahars and
used to drive fish or porpoise into pools, river inlets, where they can
be easily netted.

The Tiger (Felis tigris), the Wagh or Sheenh of Sind no longer
exists in the region. The last survivor, a tigress, was shot
by Colonel McRae in 1886. A tiger and a tigress and cub were
brought to bag by H. C. Mules and his party in 1878,
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In 1884 Murray recorded its occurrence in former Khairpur
State, but its strongholds were the dense lai and grass jungles of
the Indus riverain, where it occurred in the Rohri extending its
range to Sukkur and Jacobabad districts, but not venturing south
into Lar or Lower Sind region.

A Panther (Felis pardis), the Chito of Sind did apparently haunt
the dense jungles of the Indus delta at one time, as Lieut: Carless
records meeting with it in 1837. The scene since has changed con-
siderably and the Panther is now confined to the Khirthar Range
and the Pabb Hills in Las Bela District, whence they
venture occasionally into the plains of former Sind. No less
than twenty one panthers were killed in Sind region, all
but two in Karachi district, between the years 1896
and 1915, while others have been shot in the Pabb
Hills, the last two in 1936 by G. Grosenbacher.

Sind panthers, as to be expected, are much lighter in colour
and not so heavily built as Indian forms generally, yet two Black
Panthers have been shot in Sind region during the course of eleven
years. Dr. H. T. Sorley, when Deputy Commissioner U. S. F.
records the bagging of one near Jacobabad in 1928 and the other
was trapped in cave and shot near Rerhi in 1939. The occurrence
of Black Panthers in Sind region, where conditions, climate and
environment, in no way favour melanism is of more than ordinary
interest.

Below is a brief account of the second occurrence which was
published in the Journal of the Bombay Natural History Society.

Early in April 1939, pye dogs of Bramhyderi villagein Karachi
district were disappearing most mysterously and villagers thinking
that a hyaena was responsible organised a hunt and followed pug
marksto a cavein a ravine in low hills near Rohri

Finding the ‘hyaena’ as they thought the animal to be, ‘at-home’
a Muhana entered the cave with a light and a length of rope, a
common practise in Sind, to catch the ‘hyaena‘alive. On entering
the cave the Muhana was attacked by the animal inside and badly
mauled. He was taken to hospital where he died a few days later
of blood poisoning because he refused to have his leg amputated.

A stout fishing net meanwhile was placed over the mouth of the
cave and information sent to the police at Malir about six miles
distant.

On the arrival of the police, some zamindars and a horde of men
armed to the teeth with guns, spears and clubs, the animal which

L (iv) 10—6
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turned out to be a fine adult Black Panther was smoked out of
‘the cave and shot, speared and clubbed to death as it struggled
to free itself from the net through which it tried to escape.

The cave contained, besides a number of canine bones, the
remains of a freshly killed pye dog. The much damaged skin which
I secured measured 6 feet, 8 inches from tip of nose to end of tail, the
tail taping 2 feet, 6 inches.

The Large Tiger Cat or Fishing Cat (Felis viverrina), occurs.in
the Eastern Nara area where one was shot by M. D. MacKenzie in
1906. B

Murray states that it is not uncommon on the tamarisk fringed
banks of the Indus. I have met with it but twice in four years in
Sukkur district, at Taror dhand in a dense patch of pan reeds and
in thick lai and grass jungle on the banks of the Karo Naro above
its confluence with the Eastern Nara.

This large cat which is fierce and aggressive by nature lives
mainly on fish, but has been known to take dogs, sheep, calves and
even young infants, left unattended in hammock cradles slung on

-trees, while the mother cut grass or collected fuel near by.

The Desert Cat (Felis ornata), the Jhangrad or Jhang-Jo-Bilo of
Sind, occurs in Karachi, Hyderabad and Nawabshah districts, where
it haunts gardens, grass and scrub jungle. It has a penchant for
village fowls and has been known to carry away rabbits. It however
feeds mainly on field rats and birds.

The Common Jungle Cat (Felis chaus), Sindhi Jangrad or Jhang-
Jo-Bilo, is the common-wild cat of Sind and occurs throughout
the region. Itis partial to open country, where there is scrub of
grass cover, standing crops near villages or hamlets, and Kalh .grass
growing in dry beds of dhangs. It plays havoc with village poultry
and is not above feeding on village offal, such as the entrails of
a fowl, goat or sheep. I have known this cat to enter a rest house
verandah and steel game shot duringtheday. When brought to bay
it fights fiercely. I once found this Jungle Cat and a large cobra
both dead under a culvert over a small kario in Sukkur district, The
cobra which had three coils round the cat was terribeen testants
about the head, neck and mid-body. The fight between can and
snake must have been fierce, fast and furious, for the two contestants
to have killed each other where they met. They probablty entered
the culvert at opposite ends and meeting suddenly, got to grips
more because of surprise than any intention of a fight to a finish,
as neither cat nor cobra prey on the other for food.
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The Red Lynx or Caracal (Felis caracal), Sindhi, Phekari or
Siah-gosh (Black-ears) is rare in Sind region but is said to occur
in all districts where there is suitable terrain. I have met with
it but twice in many years, at Khar in the Habb valley and near
Moidan in the Karachi Kohistan. It is said to prey on rats, hares
and Sand-Grouse, and I heard of a pair attacking, killing and
partly eating a sorely wounded Chinkara buck, which was shot
in hilly, desert scrub near Meting.

In 1884 Muray wrote that the Hunting Leopard or Cheetah
(FelisJubata) was found in Sind. This catis now extremelyrare any-
where in Pakistan and India, and those used for hunting to-day
are nearly all imported from Africa. I doubt very much if the
Cheetah occurs in Sind now.

The Striped Hyaena( Hyaena striata), Sindhi, Charakh, is found
in sujtable terrain, low, scrub covered hills and ravines, throughout
Sind and Khairpur region. It has a great fondness for
the domestic ass and is responsible for the Kkilling or
maiming of a number yearly.

Itlives in caves and Sindhis, who enter their lairs with a light
and a [ength of rope, catch them alive. They seldom if ever show
Light and are apparently blinded by the light, allowing themselves to
be roped and forcibly dragged out, when they are clubbed to death
or gagged and baited by village dogs.

Hyaenas can always be turned up in the rough country around
OrangiNai, Khadeji, Gujo and the Makli Hills in Karachi district

and around Aror and Kalka in Sukkur district.

In 1939, a pair of hyaenas attacked a peon who disturbed them
while they were digging upa grave on the outskirts of Thano *Bulo
Khan:. The peon beatthem off and ranto the police station, where
he sought asylum. Neither of the hyaenas gave chase. Tracks at
the scene established that the hyaenas had been nosing about an
ancient grave and that while the peon had bolted in one direction,
the two hyaenas had turned tail and bolted, probably much faster,

in another.

Incidentally a nrewsitem ina local paper afew days later stated
that one of the hyaenas had leapt on the peon, who bravely stood his
ground, caught the hyaena in his arms, held it firmly in a close
embrace and took it to the police station.

The Small Civet or Rasse (_Viverrz'cula malaccensis),
Sindhi,KhathoriBilo, occursin Sind but is scarce and very local. 1,
;s partial to forest tracts growing clumps of sar and other coarse
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grasses. D. G. Ommanney found it in Hyderabad and Larkana
districts and I turned up a fine pair in a forest clearing between
Duber and Sangi in Sukkur district. It is the Chito Khathori Bilo
of the Jagiranis of Duber.

The Large Civel (Viverrazibetha) though mentioned in the
‘Sind Wild Birds and Wild Animals Protecton Act, 1940, does
not occur in Sind region,

The status of the Mongoose family in Sind region is not clear
and calls for further work in both field and museum.

Murray (1884), lists mungo as griseus, the red form apparently
of mungo as ferrugineus and andersoni as a new species peculiar
to Sind on the authority of a single specimen obtained at Kotri.

The three forms which do definitely occur in Sind region are
the Common Grey Mongoose (Herpestes mungo), the Ruddy or
Long-tailed Mongoose (Herpestes smithi) and the Small Pakistani
Mongoose (Herpestes auropunctatus), Sindhi, Nor or Noreo for
all three species.

The Common Grey Mongoose is the most familiar and is
found in every district. I have seen a Grey Margoose with a
snake about two feet long in its mouth leap on to a wall quite
three feet high.

The Ruddy Mongoose which is a handsome creature, larger
than the Grey, is a forest species not often met with. Usually it
comes to notice tearing across a forest pahie or in a forest clearing
growing clumps of sar grass, where it will skuttle into cover and sit
up on its hind legs, like a dog begging, to get a better view of the
‘stranger within its gates’.

The ‘Small 'Pakistani- Mangoose-‘cempares- with mungo as
much as a stoat with a polecat, and is the smallest and sleekest
of the family.

It is not so common as mungo and if cornered spits defiance
like any cat.

The Mongoose family live on fruit, insects, eggs, rats, mice,
bird and small reptiles including snakes. They are easily tamed
and make most interesting, useful and affectionate pets.

The Pakistani Wolf (Canis patdpes), Sindhi, Baghar, is not
uncommon 1n Lower Sind area where I have met singles or
couples near Hadero, Haleji, Sonda and Luka lcping across
country towards broken ground and cover, shortly after dawn.
A wolf or two can always be turned out of the dense ber
scrub near Lak Bidok on the Mekran coast. The broken country
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round about the Bhagar Dhoro was at one time noted for the
number of wolves which sheltered in the thick scrub jungle and
caves in the vicinity. Not beyond the memory of man wolves
in Sind region were a menace to sheep and goats and des-
troyed as many as 2,900 head annually. During the years 1897
to 1907 no less than 1,178 wolves were destroyed and by the
end of that decade the wolf menace in Sind was well under
control and has not reared its ugly head since.

According to Blanford, the wolf which occurs in Western
Sind is the European form (Canis /upus) and differs from its Eastern
relative by little less than its closer and longer fur.

The Jackal (Canis aureus), Sindhi, Gidder, Mekrani, Toluk
is very common throughout Sind and Khairpur region. As elsewere
in Pakistan it is a noisy prowler, but a most useful scavenger.

Shikaris have told me that they hunt in couples and catch hares
and partridge. I have seen couples hunting in broad daylight, one
crouched low behind a bush near a path, while the other approaches
through the scrub from the opposite dircrtion, hoping presumably,
to drive hare or partridge into the jaws of its waiting mate. I have
not however been fortunate enoungh to witness a catch. At Kalan
Kot Dhand I have seen a pair of jackals chasing mud fish (Murrel) in
shallow water. In Fyzabad (India), I witnessed two jackals attack
and kill a weakling of their own kind. They were so engrossed in
the killing that I was able to get a ring side view of the proceedings.
The ailing jackal, almost full grown was very thin and cried out most
pitifully while being mauled to death. One of the killers had it by
the throat and was worrying it as a dog does a cat. Both jackals
sniffed their victim before slinking furtively away in different
directions.

Jackals, though of carnivorous lineage, have a penchant for the
thorny, shrub ber (Zizyphus rotundifolia), neem(A4zadirachta indicat)
berries and bar(Ficus bengalensis)fruit, which they greedily pick up
from the ground, squabbling like pups while feasting. The seeds of
the ber and neem are passed out as eaten, whole. When evacuating
they like squatting against a shrub or large stone and very often
choose a furlong-stone to be adorned in this manner. Theyalso have
a fondness for sugarcane and ripe mellons and do great damage to
such succulent crops.

The Pakistan Fox (Vulpes bengalensis), is fairly common in most
districts in Sind region and as a rule ismetwithsinglyin grass land or
desert scrub. Like thejackalithas a fondness for fruit, particularly
grewia and ber berries, the seeds of which are passed out whole. It
lives chiefly on field rats, land crabs, small birds and lizards, includ-
ing the Sanda, which it catches despite its formidable, spiked tail.

In Agra (India), wandering Banjharas used to sell this fox to
be shikared by dogs. The chase never lasted long, as the luckless
animals weakened by confinement and lack of food and water, their
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mouths invariably sewn up, were no match for well fed dogs eager
for the chase.

The Desert Fox (Vulpes leucopus),Sindhi, Nando or Acho Lukar
Baluchi, Lombear, is not unlike the European fox about the face and
is a true desert form, feeding mainly on gerbilles and lizards and
haunting terrain growing desert plants such as kirrar, ak, khip and
phog. It is at times found on the same ground as the Indian Fox,
which seldom if ever affects the arid, sand tracts, the true home of the
Desert Fox.

The Small Punjab Fox (Vulpes pusillus) hasso farbeen recorded
from Upper Sind region only, where I have found it around Reti,
Ubauro and Kashmor. It inhabits terrain similar to that of the
Desert Fox, with which, according to Murray, it is oftentimes asso-
ciated. Both these species have white-tipped brushes, while the
Indian Fox has a brush with a black tip. This form pusillus is}also
known as Nando Lukar in Sind region.

The Cetacea ( whales, dolphins and porpoises) are represented
by four species, which comprise two dolphins, one porpoise and one
whale, all except the porpoise are marine.

The Plumbeous Dolphin (Steno plumbeus) and the Beaked Dol-
phin (Steno longirostris) are both marine forms found in the scas
along the Sind coast, the former has been noticed in some of the
Indus delta creeks.

The Pakistani or Gangetic Porpose (Platanista gangetica) which
grows to 7 feet is a fresh water form and is entirely blind,
because of its imperfectly developed eyes. Thoughitis named after
the Ganges it is not peculiar to that river but is found in most of the
large rivers of sub-continent. It is very common in the Indus and
is known in Sind region as Bulhan or Sisur. Muhanas
and Mirbahars value its oil as a specific for rheumatism
and also use it in lamps to light their boats and houses.
Many coastal casts .relish its flesh which they. consider a
great delicacy and preferit to turtle ‘and - all fish, ' except the pallo
(Clupeatlisha), more of which anon.

This porpoise is caught by Sindhi fisher folk with the aid of
trained otters which are let loose in a river inlet or Kund con-
taining fish. The other chase the fish and the porpoise hearing
the disturbance enters the pool to catch the<fish, butis itself caught
in a strong bell-shaped net and speared through the meshes.

The Rorqual or Blue Whale {Balaenoptera indica) is the larges\
living mammal known and grows to a hundred feet in length. It is
not infrequently met with off the Sind or Mekran coast. It lives
on small crustacea. On two occasions at least it has come into
collision with steamers between Karachiand Bombay. Oue ofthese
whales was found entangled in the Submarinie Cable on the Mekran
coast. In 1879 a skull, over seventeen feet long was cast up on the

beach at Clifton.
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The Chito or Bahari Buhlan of the fishermen of Bhit and Baba
is apparently this whale whichis at times harpooned andtowed into
port, where it is cut up for the sake of its oil, which is much prized
by costal fisher folk. On the South Persian and Mekran coasts
the bones of stranded whales are used in the construction of palm-
frond huts built by coastal folk.

The Rodentia (Gnawers) are fairly well represented in Sind and
Khairpur region.

The striped Palm Squirrel (Sciurus palmarum), Sindhi Noriaro
the Gilehri of the Indo-Gangetic plain where it is so common and
the most familiar garden and roadside mammal is scarce in Sind and
Khairpur region. It is met with in all districts, but is nowhere
common. It is subject to local migration. In Karachi it is preyed
upon by the ownerless cats which infest the town and I have
seen a House Kite (Milvus govinda) stooping at it when on the
ground in search of fallen siris or tali beans of which it is very
fond. I have also seen House Crows baiting it, attacking front
and rear as is their habit. This little squirrel, the Tree Rat of the
British soldier, makes a charming and most entertaining pet if
hand reared. It breeds in captivity.

The Pakistani Gerbil (Gerbillus indica) andits smaller relative
the Desert Gerbil (Gerbillus hurrianae) are perhapsthe commonest
rats in Sind and Khaiipur region in their respective habitat. The
latter which prefers drier tracts, though more local is more
common than the former. Both, as a rule, live in colonies and
burrows to a depth of 4 to 5 feet. They feed on grass roots and
grain and are mainly diurnal. The Pakistani Gerbil is most
prolific, producing as many as a dozen youngat a time. Because
of their colouring, long hind-legs and leaping ability, they are also
known as Kangaroo or Antelope Rats. The Pakistani Gerbil can
escape a dog by leaping clean at a bound and has been known to
clear asmuchas 5 yards overts back.

The Hairy-footed Gerbil (Gerbillus gleadowi) discovered by
F. Gleadow of the Forest Service at Rohri, the smallest of the
three species which occur in Sind region, is very local and has
the habits of its two larger congeners. I have come
across it in small colonies in sandy, stunted scrub tracts
between Reti and Khenju in Sukkur district.

It is apparently peculiar to Sind region, but since
it occurs so near the Punjab border, it will probably
also be found in Bhawalpur and other, adjoining districts
which border Sukkur district, where it was discovered by
Mr. Gleadow, who did a deal of excellent field work in former Sind.

The Short-tailed Mole or Field Rat (Nesocia hardwicki) and its
larger relative, the Mole or CommonField Rat (Nesocia bengalensis)
both occwr in Sind region, The former, the dreaded Kuho
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of the Kurmi, which plays such havocin areas under cultivation and
to river and canal bunds adjoining, is widely spread and plentiful
wherever it occurs. The latter which is the common outdoor rat
is scarce in Sind region and has according to Murray, so far been
found only in Tharpatkar district . It is fierce and solitary, making
large burrows, covering an area of several yards, in which it
stores as much as a pound of grain orgrass seed. This Rat is
one of the species known as ‘plague rats’. Its flesh is highly
prized by the Wadars, a wandering tribe of Bombay (India).

The Bandicoot or Pig Rat (Nesokia bandicota), which
grows to two feet and over in length and can turn the
scales at three pounds, though said to be found in Karachi,
where it affected cotton godowns, does not to my knowledge, now
occur anywhere in Sind region. The large rats seen in Karachi
godowns during the time of Murray, 73 years ago, may
have been the Brown or Sewer Rat which grown to a large size
and in Calcutta hav: been mistaken for the Bandicoot.

The Brown or Sewer Rat (Mus decumanus), and the Roof or
Black Rat (Mus ratius) are both common house dwelling species
andrankedas ‘plague rats® especially thelatter, which lives in house
and is also called the Roof Rat because of its climbing activity,

Both species are carnivorous, nocturnal, can swim welland have
a fondness for table food which they steal at every opportunity.

The Sewer Rat is cunning, fierce and detructive. It will kill
pet birds as large as a partridge. A rat of this species killed a tame
Grey Partridge which had the run of the house in Sukkur, and an-
other killed one out of three Close-barred Sand Grouse I had in
a wire cage at Karachi. This rat has been known to bite sleeping
humansand is the cause of ‘rat-bite fever’, a disease communicated
by the protozoan parasite Spirillumniorsus-muris. A pup 4 months
old I'had in Karachi, was.severely bitten in the/throat by one of
these rats'and took weeks to recover.. 'The bite developed into a
nasty suppurating sore and gave the pup high fever, which almost
killed it. Both the Grey and Black Rat occur commonly in all
large towns and villages in Sind and Khairpur region.

The persian House-Mouse (Mus bactrianus)is the common
house mouse of Sind. The House-Mouse (Mus musculus) is said to
occur in Upper Sind region but hasnot to my knowledge so far
been recorded. The Persian form has all the habits, mostly gnaw-
ing, of its Pakistani cousin about which all that matters is
already common knowledge.

The soft-furred Field Rat (Mus mettada) occurs in Sind
region but is not nearly so common as the Short-tailed
Rat or the common Field Rat. It lives in small parties
and is partial to cultivated lands, where it lives in poorly
made burrows, in old field rat burrows or shelters in heaps
of stones or rubble,
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The Spiny Brown Mouse (Mus platythrix) is said to occur in
Sind region but little is known about it locally.It livesin pairsand is
partial to red gravel soil where it burrows, blocking the entrance
from the inside, when at home, with pebbles, a stock of which is
kept outside.  The living chamber is also bedded with small
pebbles. Its habits arevery like those of theIndian Field Mouse
M usbunduga,) which does not occur in Sird and
Khairpur region.

The Bush Rat (Golunda ellioti) which makes a nest of
grass placed low in a bush or concealed in grass on the ground
1s listed as a Sind species. It is solitary, dirunal and lives on grass
roots. Little is known about it.

Very little is known about the Field Mice of Sind generally. I
have comeacross typical field micenests in khabar and kirrar bushes
bordering cultivation in Lar, Wichlo and Siri (Lower, Middle
and Upper Sind region,) and have on occasions found them occu-
pied by a field mouse very like the Long-tailed Tree Mouse (Mus-
oleraceus), but unaware at the time that solittle was on record about
the field mice of Sind region, I never took more than a casual
interest in them.

There is much scope for serious field and museum work
amongst the field mice of Sind and Khairpur regicn.

The Porcupine (Hystrix lecura), Sindhi, Serh, Syal,
Sinkor or Kharpusht is common where there is suitable terrain
and cultivation.

It is a great pest and particularly destructive to yam and potato
crops and young plantain shoots. There is no truth in the behef
that it can discharge its quills like arrows.

The Persian form (Hystrix. cristata) has. been found near the
Mula Nai on the 'Sind-Baluchistan border and possibly extends
into the Khirthar Range and its outliers as far south as the Karachi
Kohistan, asitis partial to broken, hilly country and is common
in such terrain in South Persia whete I have frequently come
across it. :

The Common Pakistani Hare (Lepus ruficaudatus) does not occur
in Sind region.

The Persian form (Lepus craspedotis), which is listed by Murray
as a Sind species, does occur but sparingly in Mekran, where' I
have brought a few to bag in scrub jungle near cultivation along
the banks of the Vinder and Titian Nais. I have not met with- it
further east, across the Habb river but it probably does enter Sind
region as a straggler bythis route, as the Habb is a dry ctossmg
except when the river is in spate during the rainy season,

L Gv) 10—7
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The Sind Hare (Lepus dayanus)Sindhi,Saho, Sissa or Sehar is the
common hare of Sind region and plentiful in suitable country every-
where, particularly in Lar (Lower Sind region) where it
abounds in the Gadap plain and scrub jungle ground Jungshahi,

“Pir Patho and Gulamallah.

The Jokhias of Lar are adept with their short throwing sticks
and I have seen hares going their best bowled over by a clean hit
at 15 to 20 paces. Majna, a Jokhio Shikari of Braudabad was a

‘treat to watch at this form of Sindhi Shikar.

A hare obtained by F. Gleadow near Jungshahi and listed by
‘Murray as Lepus joongshaiensis, must be very local and scarce, as
" Colonel W.J. Dixie, Majors Williams and Gibbons and I failed to
-find it, despite every effort to do so. This hare may be a variety of

dayaenus, which as stated by EHA, ‘appears to be the only species’
in Sind region nevertheless the matter is one of more than ordinary
‘interest and calls for further investigation.

The Ungulata (Hoofed mammals), which is poorly represented
due to the dearth of cloven-hoofed ruminants, comprises 7 forms,
excluding the now extinct Swamp Deer and the Four-horned Ante-

‘fope, the inclusion of which on the Sind region list is hardly justified.

~ The strongholds of the Asian Wild Ass (Equis hemionus) Sindhi,
Gur Khar or Ghor Khar, are the Rann of Cutch and the deserts
of Bikanir and Jaisalmir.

Searching enquiries in the desert areas of Tharparkar in 1936
failed to confirm that it was a permanent resident. Kolhis and
‘Tharis said that they sometimes saw a few near the Rann area and
that they were very wild and had the speed of an arrow. If dis-
turbed,; they fled backitothe area wherethey lived.

The Wild Boar (Sus cristatus), Sindhi, Mirun, Dhookar
Suar, is common throughout riverain forest tracts and Kutchas
which provide the dense cover it requires. It grows to great size
and is fierce and fearless. A solitary boar is dangerous and can
be most vicious. Monsters with tushes 8 to 10 inches long have
been speared or shot. I have seen some nasty wounds inflicted by
‘their tusks on both man and horse. The belief that they cut their
throats with their sharp fore-feet hooves if they try to swim is entirely
without foundation, as they are strong swimmers and do not hesi-
tate to enter and swim across broad backwaters in order to reach
‘thieir feeding grounds. Wild pig are a menace to cultivation and are
:lé?onSible for much damage to matar (vetch), chano (gram) and
fp' dro' (melon) fields in the Indus Kutchas.They have also a great
-fondness for Kamand (sugar-cane) and will not cavil at carrion should
they come across a dead animal in their nocturnal wanderings.
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The young of the wild pig are striped and when tamed follow
their owner like a dog.

The Urial (Ovis vignei), Brahui, Gad, occurs in the Khirthar
Range and its outliers, and the Pabb Hillsin Lasbela district. At one
time it could be had near Soorjana, Khadeji, Khar and Modian
in the Karachi Kohistan, but now due to wanton destruction, it is
scarceeven in its stronghold the Khirthar Range. The finest head
so for recorded in Sind region measured 36 inches round
the curve. Some very fine heads can still be had in the
Punjab Salt Range where it is protected to some extent.

’

The Asian Wild Goat (Capra aegagrus), Sindhi, Sarah or Toer,
occurs in the higher hills of the Khirthar Range and the Pabb Hills.
At one time it was not uncommon in the Tirith Laki Hills, but like
the Urial, its numbers have been rapidly reduced by indiscriminate
killing and even in the higher Khirthar it is now very scarce, if not
totally absent in areas where it was once a sure find and that in some
numbers. The record head for Sind region with horns 52}
inches and a base circumference of 7 inches was bagged bg
General E.C. Marston who as a Lieutenant in the 25t
N.L saved the life, of Napier at the battle of Miani
near Hyderabad in 1843.

The Chinkara or Ravine Gazelle (Gazella bennerti), Sindhi
Haran occurs everywhere in Sind and Khairpur region where there
is suitable terrain, but it is not now as numerous as it was twenty
years ago, and one seldom meets with more than half a dozen
head together, except in the dune tracts of Tharparkar, where it
still can be found in great herds. It also enters Sind region
from the Rajputana and Rejistan where it is strictly protected

Here again the mass and utterly wanton destruction in Siad
region, of this' most jgraceful antelope by extensive herd driving or
running down and shooting by day and night from motor” cars has
greatly diminished its numbers, except perhaps in Khairpur District
where it is protected. In the hilly scrub jungle, the approaches to the
Karachi Kohistan and the plains bordering this tract from Ran
Petani to Bholari the Chinkara was fairly plentiful, butit is now so
scarce that it is seldom seen. The record Sind head with horns
taping 16 inches is in the possession of the Mir of Khairpur.

The Persian form of this antelope (Gazella subguttuross),
does not occur in Sind or Khairpur areas.

The Black Buck (Antilope cervicapra), Sindhi, Karo Haran
was introduced from India into Khairpur whero = it
multiplied exceedingly und er the strict protection of the Mir
The record head possessed by the Mir is a Royal Head, and the
horns measure 26 inches in length and the same across the sproad.
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from tip to tip of horns. The horns of the Khairpur herd are

noted for their great spread. A Royal Head, I believe, is the rule
.rather than the exception.

" The Four-horned Antelope or Chausingha (Tetraceros quad-
‘ricornis), is listed by Murray, but to the best of my knowledge it
does not now occur anywhere in Sind or Khairpur, if it ever
did, it is now extinct like the Barasingha or Swamp Deer.

The Hog-deer (Cervus porcinus), Sindhi, Pharo or Jango, is
common in dense riverain jungle throughout Sind and Khairpur
region.

It does much damage to crops grown in Kutchas or bordering
thick jungle . The young are spotted and can swim as strongly as
adults. Near Luka I found a fine hind stuck fast in river quicksand.
A record head with horns measuring 231 inches is in the possession
of the Mir of Khairpur and some very fine heads adorned the walls
of famous Kot in Sukkur district.

- The Swamp Deer or Barasingha (Cervus duvauceli), Sindhi
‘Goin, the Gond of the Gogra river Swamps in India, which once
inhabited the dense grass and lai jungles of the Indus riverain near
Rohri and Sukkur is now extinct, though it was in 1933 still remem-
bered and spoken of as the Chitto Pharo or Goin by Jagirani Grey-
beards of the Duber and Sangi forests.

The sole representative of the Edeuwtata is the Pangolin
“or Scaly Ant-Eater (Manis pentadactyla), Sindhi, Chhala-Mirun,
which seldom comes to notice because of its nocturnal habits and
-underground existence. It occurs in Lower Sind area where it has
been found in the Habb and Khadeji valleys and near the Lak Bidok
Pass on the Mekran coast.

- It lives in pairs and digs a deep burrow at the end of which isa
large living chamber. When ‘at-home’ it blocks the entrance to its
‘burrow: from the inside with loose earth.It lives on black ants and
white termites, which ‘it digs out| and eats by means of its long
tongue, which is well lubricated for the purpose by large salivary
. glands. Its formidable forefeet claws, which are ‘perfectly adapted
for digging are kept sharp by the peculiar pose of the forefeet when
walking, theclaws being turned inward on thesoles of thefeet. The
hindfeet are used in a normal manner, the tread being on the soles.

- The voice of this heavily armoured mammal is a hiss, like
that of the Monitor lizard. The Pangolin is host to a parasite in

. the shape of a small blue tick, which at times simply swarms over
its entire body, particularly beneath each scale, where it may oe
found in clusters. It rolls itself into a ball when threatened
by danger and sleeps perhaps instinctively in a similar position.

A Baluch shikari who was asked why the Pangolin lived so
-much underground said that they went ‘beneath the earth’ to
‘gwoid the persecution of Mirs and Pirs, who had them slaughtered

"'gheifever found for the sake of the aphrodisiac virtues of their
‘tlesh.
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II. BIRDS (AVES)
Historical.

Sir Alexander Burnes toured Sind in 1830 and listed
about 190 species, Dr. W. Griffith made a small collection
round about Shikarpur in 1839. In 1854 and 1855 Dr. H. Gould
also made a small collection of Sind birds. Allan O. Hume,
and Dr. Francis Day worked Upper Sind in 1872 and added.
over 200 species to the 190 listed in 1830 by Sir A. Burnes. W.T
Blandford made small collections in 1871 and 1877. During the seven
ties’ and ‘eithties’ and onward till 1920, Colonel E.A. Butler, Scrope
B. Doig, W.E. Brooks, Lieut, H.E. Barnes, Colonel Le Messurier,
Sir Evan James, J.D. Murray, J, Davidson, Casement, T.R. Bell,
Gordon, R.L. Mc Cullock, Frank Ludlow, Harrington Bulkely,
D.G. Ommanney, J.M.S. Culbertson, R.E. Gibson, Sir Charles
Clee, A.E. Jones, H.T. Labmbrick, N.H. Mensesse, Hotson and
Dr. C.B. Ticehurst all contributed in greater or lesser degree to
the valuble ground work of Allan Hume which was published
in Vol. I of ‘Stray Feathers’.

Scrope Doig worked the Eastern Nara area and was mainly
interested in the breeding species, as was T.R. Bell, who concentra-
ted on the forest and riverain tracts in Sukkur district. Colonel
Butler and Lieut, Barnes worked Hyderabad and Karachi districts
and contributed many papers of interest to ‘Stray Feahters’, while
Blandford and Brooks worked Upper Sind and parts of the desert
areas in Tharparkar district, respectively.

After Hume’s excellent account published in ‘Stray Feather
nothing beyond odd notes appeared from time to time in ornitholo-
gical journals. In 1884, Murray published his ‘Vertebrate Zoology
which contained little information about the birds of Sind Barne’s
‘Birds of the Bomay Presidency’ contained nothing more about
Sind region than what,was already known, while Butler’s Catalogue
of the Birds of Sind’ complied‘in 1879 was but a.bare ‘list’ brought
up to date. After 1880 all that was brought on record were some
casual notes appearing from time to time in the Journal of the
Bombay Natural History Society and in 1907 E.H. Aitken, E.H.A.
incorporated an abbreviated list of birds in his ‘Sind. Gazetteer’
Dr. Claude B. Ticehurst, who was stationed in Karachi from 1917
to 1920, devoted his spare time to ornithology and not olny brought
up to date all that was already known about the avifauna of Sind
but added much which was new and of interest toit. His valuable
paper the “Birds of Sind was published in the 1bis’.

I was posted toSind in 1920 and for 34 years devoted most
of my sparetime, such as it was, to the study of the Fauna of Sind
in main bird and reptiles. I worked the Province as a whole and
through unable to pay but short visits to areas difficult of access
such as the Khirthar Hills in the West and the Thardesert tract
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in the South East] was fortunatein beingable to add four new forms
to the Sind List bringing the total up to 426 species.

Like Barnes, Doig, Bell and Bulkley I concentrated on breeding
species and besides confirming the hitherto uncertain breeding
records of 13 species, established the first breeding records of 24
other species.

The four additions to the Sind List are the Long-billed
Vulture (Gyps indicus indicus), a winter visitor to the extreme South
East ofthe Sind region where it wasfound breeding in 1946, the
Crested Honey Buzzard (Pernis cristatus ruficollis) met with in
Sukkur district (1931, 1932 and 1949), Tharparkar, Jamrao (1936),
and Upper Sind Frontier (New Jacobabad) Choi (1949), where it
breeds and is partial to Talli (Dalbergia sisu) trees in open forest
and canal banks, the Lesser Orange-breasted Green Pigeon
(Dendrophasa bisincta) three seen and one shot in Karachi
(1938) and the stiff-tailed Duck (Erismatura leucocephala) one
shot at Sakrand (1922) and shown to D. G. Ommanney, who
told me that he had shot one in Sukkur district in 1908 and an-
other shot at Drig (Larkana) in 1935 by H.T.Lambrick.

The breeding in Sind region of the undermentioned thirteen
species was confirmed.

1. Raven. Corvus corax laurencei.

Wandering Minivet. Pericrocotus peregrinus pallidus.
Persian Bee-eater. Merops persicus persicus.

Large Parroquet. Palaeornis eupatria nipalensis.
Barn Owl. < Tyto alba javanca.

Griffon Vulture. Gyps fulvus.

Spotted Sand-Grouse. Petrocles enegallus.

Coronetted Sand-Grouse. Pterocles coronatus atratus,

Y 92 N ok N

Great Bustard. Choriotis nigriceps nigriceps.

Pt
e

Florican Bustard. Sypheotis indica.

[
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.

Kora or Water-Cock. Gallicrex cinereus.
12. Grey Quail. Coturnix coturnix coturnix.
13. Raina Quail. Coturnix coromandelicus.
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The first breeding records of the following 24 species were estab-

lished,

1.

2
3
4,
5
6

10.
11.
12,
13.
14,
15.

16.
17.
18.
19.
20.
21.

22,
23.

Sind Grass Babbler. Pyctorhis altirestris scindicus.
Streaked Scrub-Warbler. Scotocerca inquieta striata.
Long-tailed Hill-Warbler. Suya crinigera striatula.
Hooded Chat. Qenanthe monacha.

Pallid Crag-Martin. Ptyonoprogne obsoleta.

Sind Red-winged Bush Lark. AMirafra erythroptera
sindianus.

Northern Yellow-fronted Pied Woodpecker. Liopicus
mahrattensis.

Unwin’s Nightjar. Coprimulgus europaeus unwini.
Common Nightjar. Caprimulgus asiaticus.

Arabistan Brown Fish Owl. Ketupazeylonensis semenowi.
Striated Scops Owl. O:us Brucei.

Long-billed Vulture. Gyps indicus indicus.

Great Spotted Eagle. Aquila clanga.

Crested Honey Buzzard. Pernis cristatus ruficollis.

Close-barred Sand-Grouse. Pterocles lichtensteinii lich-
tensteinii.

Cream-coloured Courser ! ' Cursorius gailicus gallicus.
Caspian Tern. Hydroprogne caspia caspia.

Mekran Large Crested Tern. Thalasseeus bergii bakeri
Mesopotamian Ternlet. Sterna albifrons praetermissa.
Sooty Gull. Larus hemprichii.

Common Coot. Fulica atra atra.

See-see Patridge. Ammoperdix griseogularis griseogularis.
Little Button Quail Turnix dussumieri.

Button Quail. Tufnix tanki tanki.
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The undermentioned Zamindars, all keen Shikaris and fine
Topjis ably assisted me in my field work: Pir Taj Mahammed of
Kamarro Sharif, Hyderabad and Tharparkar districts, Khan
Abdul Razak Khan of Daharki, Sukkur district, Rais Fakir
Muhammad and Rais Ali Muhammad of Bramhyderi, the Indus
delta and Karachi district coastal tracts.

The short papers among others mentioned below, appeared
in the Journals of the Bombay Natural History Society and the
Sind Natural History Society from time to time :

1. The nidification of the Western Reef Egret in Karachi
(1926).

2. Larks, Pipits and Hedgehogs. (1936).
3. Wagtails, Flamingoes and Shikras. (1937).
4. The Status of the Koel in Sind.  (1937-38).

5. The distribution and nidification of the Northern Yellow
fronted Pied Woodpecker in Sind. (1937).

6. The distribution and nidification cf the Greater Spotted
Eagle in Sind. (1937).

7. The distribution and nidification of the Large Indian
Parroquet in Sind. (1937).

8. The distribution and nidification- of the Rock Horned
Owl in Sird, | (1937),

9. The occurrence ofthe Lesser Orange-breasted Green Pigeon
in Sind. (1938).

10. The distribution and nidification of the (Punjab) Raven
in Sind. (1939).

11. The status and nidification of the Persian Bee-eater in
Sind. (1939).

12. The Resident Ow!s of Sind. (1931).

13. The Mekran Large Cresied Tern breeding off the Sind
Coast. (1943).
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There is still much of interest to be discovered in such areas
as the Khirthar and its outliers, the perennial reed beds and marshes
of the Manchur, the desert tracts of Tharparkar and the swamps,
creeks and islands of the coastal belt and the Indus delta, all of
which are ‘terra incognita’ to ornithologists, as the bare fringes
alone of these areas have been penetrated and none systematically
worked during the non-winter months, the breeding time of most
birds except some Raptores.

My zoological collection of the Indo-Pakistan-Malayan Region
comprising over 12,000 specimens and about 800 species, which
took me over 40 years to build up, was taken over by the former
Sing Government in May 1954, prior to my departure from
Sind.

Physical features and vegetation. As this chapter is but an
integral part of the former Sind Gazetteer as a whole, it is not
necessary to dwell here on either physical features or vegetation,
both of which will be dealt with in their more appropriate places
by a far abler pen than mine. Suffice it to say that in the
54,000 square miles which comprise Sind region the physical
features which are as contrasting and as varied as the vegetation
range from arid desert and pat to rich arable lands, from sand
dunes to precipitous mountains, from coastal swamps to fresh
water marshes and lakes, from desert scrub to dense riverain
forest, from seascnal streams to perennial canals and rivers
and from river islands to coastal deltas. These features and the
varied vegetation they produce and support are factors of primary
importance to all organic life, for 1t is this combination of land,
water and plant life which provide the conditions ard environ-
ment essential for the existence and survival of all forms of
fauna.

Migration. Excluding local migration from one area to
another consequent upon climatic conditions or lack of food,
water and shelter, there are two-great migratory movements.each
with a distinct route, and from one of these two main-movements,
the vast North to South and South to North migrztion, there is a
distinct offshoot, with a more westerly trend, which takes some
species from their winter quarters in Indo-Pakistan sub-continent to
their summer haunts in Persia. One of the main routes is that
taken by the western wing of the great North to South and South
to North movement by which winter migrants come from and
return to their northern breeding grounds,

The other main route is the eastern margin of the route taken
by migrants from Afghanistan and farther north to their winter
residence in Africa.

Generai. Sind region is extremelyrich in most forms of bird life
and is of considerable ornithological interest as it is the western
limit of the Pak. Malayan or Oriental Region and lies more or

L (iv) 10—8
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less within the eastern fringe of the Palaearctic Region. Actually
speaking there is no barrier beyond which no Palaearctic species
goes east and no Indo-Pakistan-Malayan species goes west. The
fringes of the two regions overlap each other over a considerable
area from South Persia to Sind region. I havecome across more
Palaearctic species than Indo-Pakistan-Malayan east of a line
roughly from Bandar Abbas in the south to Kirman in the north.
This limitation of the extension of Indo-Pakistan-Malayan
forms is possibly due to the lack of suitable terrain
west of the Indus valley and the dry, barren and
practically waterless barrier formed bythe Khirtharand Mekran
coast ranges, which undoubtedly limit to a great extent, the
progress west of a number of Indo- Paklstan-Malayan species, which
require forest and lake lands for their survival

The varied and contrasting physicalfeatures of Sind regionand
the plentiful supply of bird food and water in the plains drained by
the Indus and its Barrage canals, provide the habitat necessary
for the existence of the 426 species on the Sind List. The great
majority of these species are of course winter visitors, a few are
breeding migrants and the remainder are resident breeders.

The majority of resident breeders naturally belong to the
Pakistan-Malayan Region of which Sind forms the western limit,
nevertheless a number of true Palaearctic species, some of them
resident_ are on the Sind List, while a fair number of Palaearctic
winter mlgrants are only or almost only met with in Sind region.

The race found in Sind]region in many cases is the dry area
form found over North-West Pakistan generally and the dry tracts
of Baluchistan region bordering Sind on the west, and not that
found over most of prepartitioned India, yet very few species are
peculiar to Sind alone. Until a few years ago there were three,
but the discovery of the Sind Grass Babbler (Pyctorhis altirostris
scindicus) by H.W. Waite in the Punjab, region, now leaves only
two, the| Sind Starling (Sturnus vulgaris minor) and the Black-
shafted Sea Tern (Sterna albifrons saundersi).

TheSind Grass Babbler was firstobtained by Blanford at
Mangrani, Sukkur district, between 1871 and 1877 and remained
‘lost’ till found again in 1930 by me on the Eastern Nara, Sukkur
District and later by Waite in the Punjabregion. In September
1930 I was most fortunatein finding a nest with two eggsat
Januli and later found this babbler a great skulker, in dense grass
jungle near Duber, Jainab Wah, and near Rahuja old Sind Wah
not far from Man grani where it was first discovered by Blanford.
The Sind Starling duringthe breedingseason keeps strictly to Indus
riverain (Kutchas) and forest tracts subject to 4bkalani inundation,
where it still breeds in localties where found by Scope Doing in

1878.

The completion of the Barrage Canals systems has already
affected the fauna of Sind region, and in time to come, the
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presence of great Perennial canals, trees, orchards, and thousands
of acres of cultivation which will provide food, water and shelter
in abunance, must result in the extension to Sind of many
species of birds which hitherto have been completely absent or have
visited the area either as summer migrants or stragglers. I am
convinced that the Indus Barrage Canals systems, Sukkur and
Kotri, will in due course bring about great changes in the
avifauna of Sind and Khairpur region. Much can be done to
stabilize these changes by DProtecting species which find
suitable habitat for permanent residence because of the changed
environment and conditions.

Detailed districtlists of birds are obviously beyond the scope
of this paper, nevertheless the notes which follow and the List of
Sind Birds given in the Appandix, clearly show the peculiar and
interesting charactor of the avifauna of Sind, duz to its geogra-
phical position, greatly contrasting phYsical features and varied
vegetation.

The great Indus valley isisolated irom the rest of the country or
sub-continent by an arid desert barrierwhich is cleary responsible
for the complete absence or scarcity of many other species such as
Jungle and Spur Fowls, Rock and Bush Quails, Toras, Flower
peckers, Horn-bills, Bulbuls except two, Fruit Pigeons except
two, both rare stragglers; Sun-birdsexcept one, and Barbets one,
and that a very rare straggler. Among the ornithological oddities
may be mentioned the great abunance of the Pheasant-tailed
Jacana (Hydrophasiaus chirurgus) and the complete absence of its
near relative, the Bronze winged Jacana (Metopid iusindicus)
despite idial conditions for both species. What makes the total
absence of this jacana harder to understand is its Prevalence in
Baroda, particularly around Deesa, which is only about a hundied
miles, as the crow flies, from the Sind border. EHA lists the
‘Common Grey Indian Tit’ presumably (Parus mafor cinereus) if
so, it definitely \does not occur /in) Sind region. The Punjab
region Grey Tit (Parus major planoram) though common in Lower
Punjab region has not been recorded in Sind or Khairpur
region nor has the White-winged Black Tit (Parus nuchalis)
which is found in Kutch, where also no grey tit occurs

The Rosy Pastor(Pastor roseus) found breeding, in the Tekkes
valley in Turkestan by Ludlow is absent from Sind region for
about two months only.

Adult males are the first to return followed by adult female
and sprinkling of juveniles in their brown plumage. About two
weeks later, the juveniles arrive in vast flocks and mix with the
adult birds.

This starling though named the Jowari Bird, is contrary to
popular belief, NOT a grain crop destroyer. It does, however,
destroy a number of insect pests harmful to the farmer, such
as locusts in the hopper and early winged stages, grass hoppers,
crickets and caterpillars,
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The Rose-ringed Parroquet (Palaeornis torquuta) is much
more of a crop destroyer than the innocent ‘Pastor’ who
however, does not draw the line at ripening dates and plays
havoc with them in the date groves at Rohri, where
it was shot by the hundred by bannia shikaris before partition and
the advent of Pakistan The Sin¢ Jungle Sparrow (Passer pyrr-
honotus) first discovered by Sir A. Brunes about 1830 and lost for
40 years, till rediscovered by Scrope Doigin its breeding haunts
in 1870, is now one of the commonest birdsin the Indus Kutcha.
forestsand tractssubject tc inundaticn, where it often shares breed-
ing areas with the Sind Yellow-throated Sparrow (Gymmnoris xan-
thosterna transfuga) and the Sind Starling (Sturnus Vulgaris minor
The Sirkeer (Taccocua leschenauetii sirkee) obtained by Blanford
in the Habb valley and ty Doig in the Sukkur district was found
by me in the Eastern Nara, Sukkur district, and at Jamrao Head
and Umarkot in Tharparkar district. The Large Parroquet (Pala-
eornis eupatria nipalensis) has now established itself in Upper Sind
region, where it breeds freely in Sukkur district. A few birds, either
stragglers, strays or escapes, breed in the cocoaunt palms around
Malir. Alexander the Great took one of these birds back with
him from Sind and it was named alexandri afterhimby Linnaeus.
According to EHA it is now named nipalensis in contempt of
Alexander the Great.

The Lammergeyer or Bearded Vulture (Gypaetus barbatus
grandis) is found in the higher Khirthar where Hume met with it
on two occasions and Day noted it at Dharyaro. During the
winter it ventures further south. MacDonaled has come across
it near Beli and still lower down in the Habb valley near Khand
Jhang, while I met with it near Karchat and Garwari in December
1934. Sher Muhammad, a Rind Baluchof Laki, told me that this bird
is seen about the Laki hills quite often in the cold wheather. In
Europe the, Western.form.is most -appropriately named‘ Ossifrage’
or Bonebreaker, as it~ has-'a- decided 'penchant for large bones
which it carries high up into the air and lets fall on to rocks below,
where the bones are smashed into fragments which can be easily
swallowed by the bird when it alights to feed on them I have
seen these birds dropping large boses on to a rock bed in a valley
in the hills near Cherat, in former North West Frontier Province.
In the Levant tortoises are treated in the same way and accor-
ding tolegend Aeschylus of Athens was killed in Sicily by an
Ossifrage which dropped a tortoise on 1o his bald pate, and
apparently broke bones but not those of the tortoise

Space is limjted but some may be spared for a few notes on
some less familiar sportirg birds Of the six Sand-Grouse in Sind
region, all but the Imperial (Pterocles orientalis) and the Large Pin-
tailed (Pterocles alchata caudactus) are resident The Close-barred
(Pterocles lichtensteinii lichtenstenii) which is the dry area form
of the Painted (Prerocles indicus) has all the habits of indicus



61
WEST PAKISTAN GAZETTEER (DESCRIPTIVE)
SIND REGION CHAPTER 111

and is found in terrain similar to that favoured by it. The Coro-
nstted (Ptercocles coronatus atratus) and the Spotted (Pterocles
senegallus) are not unplentiful in thier own particular enviroment.
The fo-mzr favour hilly broken ground while the latter prefer bare
pat. The Imperial which is a winter visitor is more common int
Uppar Sind arez like the Large Pintailed whichis fairly plentiful
around Jacobabad where it winters in some numbers. Of the five
bustards the Indian Great Bustard (Choriotis nigriceps nigriceps) is
the only resident speciesand is not uncommon about Rojhanin
Tharparkar district

It is rare in Upper Sind region and a straggler to Lower
Sind region, where it has been met with in Hyder-
abad, Dadu, and Karachi districts. E.T. Fardy shot
a pair near Khuman in 1924 The Euwopean Great Bustard
(Otis trada), like the Little Bustard (Oftis tefrax) is a very
rare straggler. One out of a party of four of the former was
shot by a Zamindar near Jacobabad in 1911, while one of the latter,
identified by S.A. Stirp was shot in the Moach plain near Karachi
in 1912. The Florican (Sypheotis indica) is not so common
now as it was in 1875. It is still however an occasional seasonal
(rainy) visitor to the Habb valley plains where it breeds. To my
knowledgz its last seasonal visit in any numbers was in July 1937
when I met with several cocks which attracted attention by their
usual jumping display in heavy grass tracts between Mochko
and Bund Murad Khan in the valley of the Habb and several other
birds were seen the same year in the Gadap grass lands. This bus-
tardshould be very strictly protected as it visited Sindregionduring
the breeding season, though in days gone by a few used to winter
in Larkana and Nawabshah distiicts, where Hotson found it and
shot several. The Houbara (Chlamydotis undulta macqueeni)
is a wintervisitorand not uncommon where there is suitable terrain,
thin desert scrub' and Jhambo (Eruca sativa) cultivation. The
Woodcock (Scolopax rusticola rusticola) is' a Vvery rare passage
straggler in Sind region and all records are from Karachi. Butler
shot one in 1877, General Marsioa bagged but two in fifty
years, Strip mzt with one in 1881 and Colonel Nesbit saw one in
1917. The Common Snipe (Gallinago gallinago gallinago), the
Pintailed (Gallinago stenura) and the Jack Snipe (Lymnocryptes
minimus) are all met with. The two latter are not abundant
likz the Commoxn Snipe. The Painted Snipe (Rostratula bengalensis
bengalensisy is resident and breeds in suitable localities.
In Suvkkur district I have found odd rairs nesting in rain
filled pits and one pair nested in a small patch of grass
and rezds on the edge of a shallow pool in the bed of the
Habb river. The Mute Swan (Cygnusolor) is a very rare
straggle-. In 1878 Watson saw a number on the Maiichur lake and
later bagged three out of a herd of five near Sehwan. In 1900
a herd was seen on the Habb river and from then onwards durirg
that wintcr they wete seen or shot as follows: Kotri. 8, Manchur



62
WEST PAKISTAN GAZETTEER (DESCRIPTIVE)
SIND REGION CHAPTER 111

Lake 1, Laki 10 and Meting 1. A single Whooper (Cygnus) was
shot in 1904 at Kambar by Crerar and in 1907 McCullock shot a
Bewicks Swan (Cygnus bewickii) near Jacobabad. This is the
only record of this Swan in the whole of pre-partitioned sub-
continent, The White-fronted Goose (Anser albifrons albifrons) was
noticed on the Indus by Hume and Ticehurst obtained two
specimens from the Manchur lake. The comb duck or Nukta
(Sarkidiornis melanonotus melanonotus) has has been recorded from
the south and east of Sind region only. Butler, Webb McCullock
and Gordon have brought them to bagin Karachi gnd Hyderabad
districts. The Pigmyt Goose or Cotton Teal (Nettapus coro-
mandelianus) is very local and rare. It has been seen or shot by
R. E. Gibson, Ludlow, McCullock, Thornhill, Hotson and
myself in Karachi, Hyderabad and Larkana districts. The Sheldrake
(Tadorna tadorna) is local and rather rare. It has been seen
or brought to bag by Hume, Campbell, Ticehurst and
myself in Dadu, Karachi, Larkana and Hyderabad districts.

In 1901 L. Robertson bagged a crested or Falcated Teal
(Anas falcata) in Tharparkar district. The Baikal or Clucking
Teal (Querquedula formosa)is one of Sind’s rarest visitors. The only
one obtained in Sind region was shot by Colonel Le Messurier.
A Scaup (Nyroca marila) was obtained by Murray near Karachi in
1879 and the Golden-eye (Glaucion clangula) by Sir Alexander
Burnes on the Indus. Ticehurst saw five duck flightings inland from
the sea at Karachi in 1917 and took them to be Golden-eye.

The large Whistling Teal (Dendrocygna fulva) is very local.
Sir Evan James noticed it on several occasions in 1872, Doig
records it on the Eastern Nara and Barnes near Hyderabad while
Butler and Becher found it on the Manchur. In 1921, I saw several
at Palh in Hyderabad district and in 1947 I met with it near Kalri
in Karachi district. Ithas not beenrecorded from Upper Sind region.
The Goosander ((Mergus merganser). is, {another/ rare visitor. A
female was shot by Captain Bishop in . Karachi harbour and Tice-
hurst saw a pair in a backwater of Haliji dhand near Jungshahi in
1918. The Red-breasted Merganser (Mergus serrator) also a
rare straggler, was obtained by Yerbury in the Karachi harbour,
while Hume met with the Smew (Mergus albellus) on the Manchur
and on the Indus near Kashmore.

Ticehurst saw it twice in three seasons presumably in Karachi
district where I have met with it myself at Jamdari dhand.

The Rain Quail (Coturnix coromandelicus) is a seasonal visitor
provided the rain fall has been heavy. It occurs and breeds in
the plains of the Habb valley in Karachi district. Doig records
it breeding in the Eastern Nara area and Butler found in it Hyder-
abad district. The Common Quail (Coturnix coturnix coturnix)
is plentiful and many remain to breed in the gram and vetch fields
in the Indus kutchas of Upper Sind. The Pea-Fowl (Pavo-
cristatus) is an introduced species and has established itself firmly
in Hyderabad, Dadu, Sukkur and Tharparkar districts. It breeds
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whereever found and is said to kill many snakes in Tharparkar. I
saw a Pea-hen killa small Lundi or Saw-scaled Viper (Echis carinata)
at Digriin 1936. The bird may have eaten her prey had I not
disturbed her in order to identify the snake which wasabout fourteen
inches in length. Lastly like the Rain Quail, the Little Button
Quail (Turnix dussumieri) and the Button Quail (Turnix
tanki tanki) are rain visitors and breed in favourable years in the
grass lands in the valley of the Hubb river in Karachi
district, Malden obtained the former near Jacobabad and Butler
met with it in the Eastern Nara and around Hyderabad.

Le Messurier like myself found both species in Karachi district
n the Moach and Gadap grass lands.

III. REPTILES (PEPTILIA)

The reptiles of Sind and Khairpur region belong to three Orders:
Crocodiles and Caimans (Emydosaurria) Tortoises and Turtles
(Chelonia) and Lizards and Snakes (Sguamata).

There are no Alligators (Caimans) in Asia and of the 24
forms of Crocodiles known, only 2 are found in the Sind and
Khairpur region.

The Gharial (Gavialis gangeticus), the Sesar of Sind is partial
to flowing water and is common in the Indus and some of the old
canals which were fed by the flood waters of the Indus during
the Abkalani season. In August, 1930 I saw Sesars sharing a
small island with several Wagus at the confluence of the Karo
Naro and Eastern Nara canals. On the Indus itself I have seen
some very large Sesars between Jherruck and Kharo Chan. The
name Gavialis probably an error for Gharial,the vernacular name of
this crocodile in the large rivers of Northern India. It grows to
20 feet and feeds mainly'on fish, for the catching of which its long
narrow jaws and their formidable rows of teethare specially
adapted. It has the saurian habit 