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FOREWORD

It is a great pleasure for the Maharashtra State Board for Literature and Culture to
publish on the eve of the 25th Anniversary of the formation of the Maharashtra State, a book
Wlaharashtra in Mapsvwritten by Prof. K. R. Dikshit of Poona University. I, on behalf of the
State Board for Literature and Culture, am grateful to Prof. K. R. Dikshit for accepting my
request to write such a book on Maharashtra and also complete it in a very short time.

| am also gateful to Shri R. B. Alva, Director, Government Printing and Stationery,
Maharashtra State, Bombay and his workers for the printing of the book.

S. S. BARLINGAY

Chairman

State Board for Literature and Culture
Bombay

Yashodhan
Bombay
Dated 10th Decemler 1985
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PREFACE AND ACKNOWLEDGEMENTS

The present volume had in is inception a series of maps meant as illustrations to the
study of Maharashtra. Following the suggestion from some colleagues, the author undertook
writing brief notes as an aid to the appreciation of these maps. The notes grew in length, and
gradually, as the work advanced, turned into a book. Thus, Waharashtra in Mapsvis not only
a volume of maps, but also incorporates a text that throws light on many aspects of the land
and economy of Maharashtra. Though the quantitative information in the book is deived
primarily from documentary sources, the author has leaned in no small a measure, on his
observations and the preception of landscape that he developed during the course of his
frequent field visits undertaken as a part of his professional assignment.Discussion with the
colleagues in the University, and the people in general, strengthened many of the authos
ideas, which, not always substantiated, appear as surmises in the book. Despite the initial
commitment, it has not been possible for the author to include everything relating to
Maharashtra in the book. This is the limitation of most regional works written by a single
author. Many aspects of the land and life of Maharashtra were left out either because they
were too controversial or lay beyond thecompetence of the author.

The author has received liberal help from many quarters in the preparation of the
manuscript. But there are some whose encouragement and support need to be mentioned.
The colleagues from the University department of Geography aglised the author on themes
ranging from the size of the maps to the inclusion of specific topics, in the book. Equally
significant has been the role and contribution of his students, many of whom working on their
M.Phil and Ph.D. dissertations, had acquired an intimate awareness of the field situation that
proved a great help. Two people who were a constant companion to the author, during the
course of his work, are Miss Charulata Patil, the Research Assistant, and Mr. G. D.
Walvekar, the Cartographer, both of whom suffered quiet boredom because of the authons
insistence on improvement. The author is deeply indebted to them. The typing of the
manuscript by Mrs. K. D. Kulkarni, to start with, and subsequently by Mr. N. K. Kulkarni who
completed the work in time, was an inducement to the author for further progress. The
people who shared his ideas and helped the author by constructive criticism are the authow
former students, and now colleagues in the department, V. S. Datye, Jayamala Diddee, S.
R. Jog and finally Jutta Dikshit, the last being the better half of the author.

The maps in the volume, mostly thematic, have been drawn on the basis of the latest
available data, but some of the maps have been either adopted or reproduced with
modifications from other sources. | acknowledge thankfully the framework and sometimes the
details | received from these sources. The outline of Maharashtra is based on the Survey of
India sources, so also are the maps of drainage, relief and some regional maps. The maps of
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Geology and minerals is a scale reproduction of the Geological Survey of India map. The
maps on Forests are based on National Atlas Maps. The first two maps on history have been

borrowed from Dr. D. M. Wagh\é thesis WGeographical influences on the history of
Maharashtravand G. S. Sardesai\s UINew History of the Marathasv Besides, there are some
maps which have been adopted from the maps prepared by the various departments of the
Government of Maharashtra, like the department of Irrigation, Electricity Board, Department
of Agriculture, CIDCO, and Bombay Metropolitan Regional Development Authority. The map
on archaeological sites is based on Professor H. D. Sankalid book, Wrehistory and
Protohistory of India and PakistarV The data sources are given in the bbliography, at the end
of the book. The author is also grateful to some of his colleagues who read through the
relevant chapters and offered very important suggestions.

Dr. A. Deshpande of the department of history, University of Poona, read through the
chapter on history, Dr. Usha Bambawalla went through the chapter on Whe people of
MaharashtraV and Prof. V. N. Misra of Deccan College helped the author by making available
valuable material on the pre and protohistory of the State, going through the textof the
chapter and making the required corrections. The author is thankful to them all.

Most important of all, it pleases me to make a mention and express the heartfelt
sentiment of gratitude towards Professor Surendra Barlingay, the Chairman of the
Maharashtra Board of Literature and Culture. A former Professor of Philosophy, at the
University of Poona, known for his scholarastic achievements and intellectual integrity
Professor Barlingay not only gave me valuable advice but also took keen interest in
completion and publication of the present book. | thank him heartily and profusely.

Finally the author would like to thank the Maharashtra Board of Literature and Culture
for bringing out the book and the Government Central Press, Bombay, for doing a splerdid
work of printing.

Pune K. R. DIKSHIT
July, 1985
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INTRODUCTION

The present volume incorporates the features of both, a book as well as an atlas, with
as many as one-third of its pages devoted only to maps, and the remaining two thirds to the
discussion of the land, economy and the people of Maharashtra. The idea originally was only
to prepare a volume of maps, and hence the title Waharashtra in MapsV The text was added
subsequently not only to encompass a wider area of the contemporary situation, but also to
help the reader better appreciate the maps. The balance between the maps and the text is
not always even, and some themes are covered with far too many maps than the others. This
has resulted from a variable quality and quantity of available data and source material. The
attempt has been to present as balanced a picture as possible of the physical, economic and
cultural landscape of Maharashtra.

The idea in writing this book is to present, to the layman and the etdightened section
of the society alike, a volume that could impatt some basic understanding of Maharashtra.
The treatment and the discussion in the book is simple with almost no technical jargon.
Controversial statements have been avoided though it is likely that some of the opinions
expessed in the text may not conform to those of the readers. The maps presented in the
volume have been prepared from a statistical base obtained from authentic sources and every
effort has been made to make them representative. The author would, nonetheless, suggest
that the readers do not look for an interpretation of every map, or alternatively a map on every
theme discussed in the volume. The maps present a broad quantitative picture and do not
depict every thing that is in the book. The text, if confined only to the interpretation of mgps,
would be truncated and lifeless. Thus, there is only a broad correspondence between the
maps and the text in most parts of the book.

The contemporary scene has been emphasized at every step, giving often a historical
background. The statements are factual or observational, and, at places, represent the
opinion of the author. No effort has been made to advance remedies to problems facing the
State. Thus, the book is not a report. The opinions expressed in the book are exclusively of
the author and do not reflect the views of the publisher. There is no discussion in the book on
the political set-up of the State.

The physical landscape, the human mosaic and the industrial development of the
State are followed in the book by a region by-region account that synthesises the significant
physical, economic and socio-cultural attributes of the areas imparting them, in the process,
a distinct personality. A chapter on Bombay Metropolitan Region, factual and
non-controversial is appended at the end, projecting in bare outlines, the problems of this
great metropolis.
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The place names in the text appear orthographically inconsistent and the author feels
guilty about it, but this has resulted, firstly from a transliteration of Marathi into English, but no
less because of the variety of sources from where these are borrowed, like the Survey of India
maps, Census reports, Progress reports of the State Government or Statistical handbooks. It
is hoped that the readers will not find it too inconvenient.

The book does not pretend to be a very comprehensive account of Maharashtra, nor
does it purport to serve as a research monograph. It may, nonetheless, contain suggestions,
or germs of ideas for research. The author was genuinely concerned with acquainting the
readers with as many aspects of Maharashtra as possibly he could and would feel gratified
and consider the purpose of writing this Book well achieved, if the readers develop a basic
notion of contemporary Maharashtra after going through it.

K. R. DIKSHIT
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CHAPTERI
THE EVOLUTION OF THE PRESENT STATE OF MAHARASHTRA

The State of Maharashtra as is known today did not figure very much in history. The
area was variously known as Maharatta country, Deccan or after the component units
governed by different rulers. Thus, in the second century B.C., the region or atleast part of it
formed a part of the Ashokan empire. Thereafter, Maharashtra was ruled by Satavahanas with
their capital at Paithan. After about 4 centuries of stable rule of the Satavahanas, the region
passed into the hands of Wakatakasy who were displaced by Chalukyas in the 6th century
A.D. The Chalukyas with their capital at Badami, ruled over the erstwhile territory of
Maharashtra from 6th to 8th century A.D., though during part of the 6th and 7th century,
northern Maharashtra was under the control of Kalchuris and the southern Maharashtra was
ruled by the Rashtrakutas. The latter finally took control of the entire territory of Maharashtra
and were its rulers till the 10th century A.D. The Rashtrakutas were a ecular people and
protected the followers of all religions and encouraged art and architecture. The famous
rock-cut temple of Kailash near Aurangabad was carved under their patronage. A second
dynasty of Chalukyas, better known as UWater Chalukyasv wrested power from the
Rashtrakutas, and defeated the WarmarsVwho came from north of Narmada, the Silharas
who ruled over northern Konkan and the Cholas who waged a constant war of attrition
against them. Two more dynasties which ruled parts of Maharashtra in 2th and 13th
centuries were the WKalchurisvVand the (Silaharasv And it was a branch of Silharas who ruled
over south Maharashtra with their capital atKaradV

The Advent of Muslims

The most well known dynasty that ruled Maharashtra before the Muslims pnetrated
into the south was that of the WYadavasv They had their capital at Deogiri, modern
Daulatabad. At the height of their glory, the Yadavas not only controlled the territory of
Maharashtra but also ruled over parts of Andhra Pradesh, Madhya Pradeshand what is
known today as Karnatak. One of the Yadavas, Ramchandra, extended the bounds of his
empire, but the Yadav glory did not last long, and Deogiri, the capital, was invaded by Sultan
Alauddin Khilji in 1294 and Ramchandra had to surrender.

By 138, the muslim rule in Maharashtra was firmly established and the region began
to be ruled by the Sultans of Delhi. The Sultans ruled over Maharashtra, more appropriately
Central Deccan, for over 30 years. One of the most notable events of this period was lie
transfer of the capital from Delhi to Daulatabad in A.D. 1329 by Sultan Mohammad Tughlag.
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The Bahamanis

The administrative disorder and inadequacy of effective control by Mohammad
Tughlaqg from Delhi coupled with royal feuds created a situation in with there was a virtual
power vacuum in the south. This situation was exploited by Hasan Gangu, one of the
chieftains at Daulatabad and subsequently named Alauddin Bahman Shah, who proclaimed
himself the king of the South, independent of the Delhi Sultanag, in 1347. He expanded his
kingdom occupying parts of Andhra Pradesh and Karnatak, and shifted his capital from
Daultabad to WGulbergaV The succession of kings that ruled the Bahmani empire, after
Bahman Shah, annexed the neighbouring Hindu kingdoms, nofably the Vijayanagar empire.
The expansion of the empire necessitated a change in the spatial relationship between the
capital and the adjacent territory. Consequently, the capital was further shifted from Warangal
to Bidar. The Bahmani empire, however, could not remain intact for long and disintegrated
into four independent kingdoms viz. the kingdom of Bijapur, Golconda, Ahmadnagar, Bidar
and Berar (1538). Of these the UmadshahiVof Berar was shortlived and it was merged into
Nizamshahi. The Nizamshahi Siltanate of Ahmednagar, in turn, was partitioned and annexed
into the Moghul territory of the Deccan and the Adilshahi of Bijapur.

The Rise of Shivaji

At the time when most Hindu kings and jagirdars in western India owed allegiance to
either one or the ather of the Bahmani States or to the Moghul emperor at Delhi, Shivaji, the
son of a Maratha Chieftain, in the employ of the Adilshahi Sultan of Bijapur, developed an
independent Kingdom by occupying some parts of the Moghul territory and annexing some of
the Bijapur Sultanate. He dedared himself a Rajavat Raigad in 1674, of an independent state.
His kingdom, small though it was, extending only over four or five districts, was symbolic of
self rule. Shivaji called itBwarajyaV though it was very different from the Tilaké concept of
WBwarajyavor the modern idea of democracy. It was $warajyaVin the sense that the land of
Marathas was reigned by one of the Marathas, and there was no longer any imposition from
an outside power. Shivaji represented the daminant faith, the Hinduism, and was symbolic of
resistance that the region offered to Muslim domination of the country.

The Kingdom of Shivaji extended beyond the confines of the present day
Maharashtra. He had effective control over western Maharashtra ad patches of territory in
Karnatak and Tamilnadu. The fringe areas of this territory and some of the important forts
frequently changed hands, and the army of Aurangzeb marched through his territory without
establishing any rule. What appears surprising $ that the battles were fought more for the
control of a fort rather than a territory, and the capture of a fort was symbolic of the
occupation of its hinterland. The strategic significance of the dissected terrain was well
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appreciated by Shivaji and he catured, restored and built a large number of forts, invariably
located atop prominences commanding important approaches and river valleys. From these
forts, his lieutenants not only watched the movements of the enemy and mounted
pre-emptive attacks, but also took shelter when faced with a grim situation of facing a large
overpowering army, much superior in number and equipment. Thus, the forts occupy a very
special place in Maratha history particularly those associated with the daring attacks, victory
and occasional escapes of Shivaji.

Raigad, the capital of Shivaji, not so much a capital city in the traditional sense one
might imagine, but the fortfied top of a hill detached from the main plateau by a river, does
not have easy access, and requires not onlymiles of movements exposed in the valleys but
also a steep climb. The hill located about 25 Km. north of Mahad, seems to have been
chosen by Shivaji not so much for an efficient administration of his territory as for reasons of
defence, almost impregnable, surrounded by hilly terrain and providing forest covered escape
route westward in case of an offensive from any power from the Deccan plateau. The
successors of Shivaji after his death (1680) did not, indeed could not, expand the empire and
found it hazardous to retain control of even the inherited territory. His first sonldambhajivdied
in the captivity of Aurangazeb, and a weakened Maratha Kingdom was ruled by Rajaram,
ShivajM second son (1689-1700), and subsequently by his queen Tarabai (17001707). The
last of the Chhatrapatis in the line of Shivaji, Shahu, his grandson and son of Sambhaji, was
released by the Moghul King Aurangzeb in 1707 and was installed by a group of Marathas as
the Chhatrapati at Satara. This brought in royal intrigues for sucession, since another
Maratha group wanted another minor grandson of Shivaji, the son of Rajaram, to ascend the
throne. It must be emphasized here that the independent and sovereign state of the Kingdom
established by Shivaji came to an end with Shah¥ acceptance of a vassal status of
Aurangzeb.

The decline of the Chhatrapatis, both in their strength and status, vis-a-vis the
Moghuls, and the death of Aurangzeb in 1707, created not only unstable political conditions
but led to increasing dependence of the Chhatrapati on his advisers and supporters in the
Maratha fold who were themselves nonetoo-united. The Chhatrapati Shahu, personally
unequal to the task of reconciling different view points and administering the territory with the
necessary statecraft, determination and strength, delegated his powers to his Prime Minister,
Balaji Vishwanath, the first Peshwa, who gradually usurped the kingdom, became, in due
course, all too important and started ruling as a Peshwa, an office, which he manoeuvred to
make hereditary.
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The Rise of Peshwas and the expansion of the Maratha empire

The Peshwas who ruled in succession from Poona, though the seat of the Chhatrapati
was at Satara, expanded the empire which reached its zenith in 1750. Of the three Peshwas
who ruled the Maratha empire, viz. Balaji Vishwanath, Bajirao | (17201740) and Balaji Bajirao
(1740-1761) before the battle of Panipat, Bajirao | was most able both as an administrator and
a statesman. As a soldier he enjoyed the confidence and admiration of his amy and
reorganized the empire by appointing chieftains for different regions.

In a span of about fifty years after the emergence of the Peshwas on the scene, the
Kingdom that Shivaji had founded grew into an empire which extended far beyond his
Kingdom and covered practically half of India. The Marathas were then the mightiest power in
the country. Most Indian kings owed allegiance to them, and even the Moghul emperor at
Delhi was a pawn on their political chess board.
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The battle of Panipat and the decline of Maratha power

The battle of Panipat which the Marathas fought and lost against Ahmad Shah Abdali
of Afghanistan in 1761, was a great blow to their prestige, besides being a tremendous loss of
manpower, triggering off at the same time internal feuds and cracks in the political
organization of their empire. Fortunately, the Marathas had a homelandto retreat thousands
of miles away, where they could still re organize and regroup themselves. But coupled with
this disaster was the rise of the English on the West Coast of India and the growing
independence of the Maratha chiefs stationed at Gwalior, Indore and Baroda, who were often
at war with each other, and in due course aligned with, and accepted the authority of the
English. The Peshwas offered resistance, but being isolated from the rest of the Maratha
chieftains had to submit in 1818, and the Maratha empire came to a sad end.

The British accepted many of the Maratha chieftains as feudatory kings, declared their
Jagirs and estates as agencies, controlled and supervised their affairs through an agent,
appointed by them, and made them subject to overall control of the Governor General of
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India. Thus, in the nineteenth and twentieth century, a large area of the state of Maharashtra
as it exists today, formed part of the Bombay presidency which included the British districts
and the princely states.

The changing map of Maharashtra

After the British left India in 1947, and the country declared itself an independent

sovereign republic, the old British provinces continued for some time. The princely states
about 700 of them were merged into the Indian union, and existed as distinct states of lesser
importance, the part BVand (CVstates, under a Rajpramukh who was usually a prince of he
most important state in that region. This was only an ad hoc arrangement, and a
re-organization of the states, on the basis of the language of the people, bringing in its wake
the much debated linguistic states, was ushered in, in 1956. This involved agreat deal of
change in the established boundaries and the transfer of territory from one province to the
other. More importantly, this created a number of new states and remodelled the existing
ones where the core areas remained the same but substantial lorder adjustments were
effected. Thus Rajasthan, Karnatak, Kerala emerged as altogether new states, whereas
Maharashtra and Gujarat, were carved out of the old Bombay province. The process of the
formation of the linguistic states did not end in 1956, butcontinued, as some states, notably
Punjab and Bombay, were still bilingual. A subsequent bifurcation of these bilingual states
produced some more states. Thus, the present state of Maharashtra was born on kt May
1960, as was also the state of Gujarat, boh of which formed part of a larger bilingual Bombay
state between 1956 and 1960.

Organization of Maharashtra during the British rule.

The British territory in western India was initially grouped under a single administration,
and the province was known as Bombay presidency which covered an area of 186,923 sq.
miles, and included twenty-five districts grouped under four administrative divisions, the
northern, the central, the southern and the Sind, each under a Commissioner, with their
headquarters located at Ahmedabad, Poona, Belgaum and Karachi. Bombay was
administered by a Collector. Even Aden, including Sheikh Othman and Perim island, was a
part of Bombay presidency. Each of these divisions had six districts, besides Bombay city
and a bifurcated Khandesh district. The princely states varied in size and population. Many of
the small UagirsVand states were grouped together and made larger entities like Kathiawar,
Rewakantha and Mahikantha agencies or southern Maratha Jagirs. The larger and more
important of these were looked after by political officers whereas the small estates were
administered by the collectors of the districts. The feudatory Chiefs ruled 34 per cent of the
total area of Bombay presidency.
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For purposes of administration the Presidency vas divided as follows: ”

Sind Division 14. Ratnagiri
1. Hyderabad 15. Kanara
2. Karachi Deccan
3. Larkana 16. Ahmednagar
4. Sukkur 17. Khandesh east
5. Thar and Parkar 18. Khandesh west
6. Upper Sindh Frontier 19. Nasik
Gujarat 20. Poona
7. Ahmedabad 21. Satara
8. Broach 22. Sholapur
9. Kaira Karnatak
10. Panchmabhals 23. Belgaum
11.Surat 24. Bijapur
Konkan 25. Dharwar
12. Thana 26. Bombay city
13. Kolaba

The Bombay province. With the creation of a separate state of Sindh, the Presidency
was truncated and it was named Bombay province. The remaining part of the Presidency was
organized into British districts and groups of princely states. The latter were named as
Western India States agency, comprising the states of Saurashtra, the Gujarat States Agency
and the Deccan States Agency. Concurrent with the transfer of power from the British Crown
(1947) to the people of India and the partition of India into two countries, India and Pakistan
(1947), the province of Sindh became a part of Pakistan.

A very important event that took place in the political history of India at the time of the
transfer of power, was the option given to the princely states, through the instrument of
accession, either to join India or Pakistan, or to remain independent in conformity with the
wishes of the people. Most Indian states willingly joined the Indian union, and afew that
remained were cajoled into doing so; and before 1950, most princely states became an
integral part of India. For about a decade, the princely states were grouped nto part B and C
states, depending upon their importance and the size of the territory, with a Rajpramukh,
usually the prince of the most important state, as their head. These states were done away
with in 1956 with the linguistic reorganization of the stges, and were either merged into a
linguistic state or were brought at par with other states.
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Thus, in 1947, the province of Bombay shrank to a small size and its northern borders
were occupied by two more states, the state of Saurashtra and the state of Kutch. The states

of Bombay, Saurashtra and Kutch were formed out of the areas given below:

Bombay State. The twenty districts of the former province of Bombay, the Gujarat
and Deccan States agencies, the Sabarkantha agency (Banas and Sadra divisions) ofthe
former West India States agency, the state of Baroda and parts of ldar, Radhanpur,
Vijaynagar, Palanpur and Danta, Abu district, and Abu road and Dilwara tehsils of the former
Sirohi state, and the enclave villages of Rajasthan, Saurashtra and Hyderahd, transferred to
Bombay. Some of the villages of Bombay state were transferred to Rajasthan and Saurashtra.

Saurashtra State. The former Western India Agency excluding Sabarkantha agency
(Banas and Sadra divisions) and parts of the former Indian states of Idar, Radhanpur and
Vijaynagar and Adhoi Mahal of the former Morvi state, and some villages of Bombay state
were transferred to Saurashtra. Some of the villages of Saurashtra were also transferred to
Bombay.

Kutch State. Consisted of the former state of Kutch and Adhoi Mahal of the former
Morvi state.

In the process of the merger of the princely states and the emergence of twomore
states viz. Saurashtra and Kutch, fourteen new districts appeared, eight of them in Bombay,
five constituting the state of Saurashtra and one constituting the one district state of Kutch.
These were Banaskantha, Sabarkantha Mehsana, Baroda, Amreli, Cangs, Satara south
(now Sangli) and Kolhapur in Bombay; the districts of Halar, Madhya Saurashtra, Zalawad,
Gohilwad and Sorath, in Saurashtra, and the district of Kutch in Kutch.

In 1951, the state of Bombay had, in all, 28 districts. These were as faiws:

1. Greater Bombay 15. Nasik

The following present district of Gujarat 16. Ahmednagar
2. Banaskantha 17. Poona
3. Sabarkantha 18. Satara North
4. Mehsana 19. Satara South
5. Ahmedabad 20. Kolhapur
6. Kaira 21. Sholapur
7. Panch Mahals 22. Thana
8. Baroda 23. Kolaba
9. Broach 24, Ratnagiri
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10. Surat The following present districts of

Karnatak
11. Amreli 25. Kanara
12. Dangs 26. Dharwad
The following present districts of 27. Belgaum
Maharashtra
13. West Khandesh 28. Bijapur

14. East Khandesh

The area and population of Bombay, Saurashtra and Kutch States as enmerated in

1951 were as follows

Sq. miles Persons
Bombay State . 111,434 35,956,150
Saurashtra State .. 21,451 4,187,359
Kutch State . 16,724 567,606

The linguistic organization of the States and Bilingual Bombay” The creation of a
large number of part A, B and C states after 1947 was anad hoc step, and the Indian policy
makers decided to re-organize the states on the basis of language, meaning thereby that the
contiguous areas where majority of the people speak a common language could be
incorporated in single state. On this basis, many new linguistic states like Kerala, Karnatak
and Andhra Pradesh (the latter already existed when the re organization of states was taken
up in 1956) emerged. The principle of linguistic organization was only partially followed in case
of Bombay. While the districts of the adjoining states, where majority of the people spoke
Marathi, were added in Bombay, the state was kept bilingual including even the Guijarati
speaking areas. Territorially, this coincided with the areas of the present day Maharahtra and
Guijarat.

During the process of reorganization, the states of Saurashtra and Kutch were merged
into Bombay and so also a few districts from the erstwhile Central provinces and Hyderabad
which had become a separate state after the merger of the Nkam territory in the Indian Union.
The eight districts of Madhya Pradesh, that were added in Bombay, included Nagpur,
Bhandara, Chanda, Wardha, Amravati, Yavatmal, Akola and Buldhana. The districts carved
out from Hyderabad state and added to Bombay were Aurangabad, Bhir, Parbhani,
Osmanabad and Nanded. Thus thirteen new districts were added to bilingual Bombay state.
While the addition of these areas meant a considerable extension of Bombay state into Indig
heartland, there was some truncation from the south. The four dominantly Kannada speaking
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districts, viz. Belgaum, Dharwar, Bijapur and North Kanara, part of Bombay State till 1956,
were transferred to Karnatak.

The bilingual state of Bombay did not last long and met with a great deal of resistance
from the Marathi as well as the Gujarati speaking people. It was an exception to the general
policy for no reason, and bringing together the two linguistic groups, who themselves wanted
separate states, was hardly justified. Good sense prevailed, the CentralGovernment yielded
to the pressure, and on 1st May 1960, the two states of Maharashtra and Gujarat came into
existence. The division of the bilingual state into Maharashtra and Gujarat did not create any
problem, though the Marathi speaking people resented the loss of Dangs district to Gujarat.
The loss of Belgaum to Karnatak is equally resented by Maharashtra as majority of the people
in Belgaum city and some adjacent villages speak Marathi.

The present State of Maharashtra.” The present State of Maharashtra bounded by the
states of Gujarat, Madhya Pradesh, Karnatak and the Union territory of Goa, is one of the four
littoral states of India that border the Arabian Sea.

It is the third largest state in India, next only to Madtya Pradesh and Rajasthan; and
with a high level of economic and cultural development symbolizes the progress and
achievement of the country. Occupying an area of 307,609 sg.km. and having a population of
67,784,000 (1981), the State accounts for a little over nine per cent of the area as well as the
population of India. The destinctive features of the land of Maharashtra are the Arabian
Sea-board, the Sahyadris which represent all that is great and beautiful in Maharashtra, and
the basaltic plateau known for its black cotton soil and jowar. The hierarchical pattern of the
State\s administration finds its expression in the four divisions, thirty districts and as many as
302 talukas into which it is divided. Besides being the most industrialized state, Maharagtra
handles bulk of the country\ international trade, through the port city of Bombay which is
aptly described as the economic capital of India. The State has, as compared to the national
average, a much higher level of per capita become (Rs. 2,525), literacy (47-18% ) and
urbanization (35%).

Like the other states of India, Maharashtraé areal organization has a linguistic basis
and the State is largely inhabited by Marathispeaking people, proud of their history, culture
and language. Bombay, the most important city and capital of Maharashtra, is a microcosm
of India, inhabited by a variety of linguistic, cultural and regional groups, living harmoniously
and presenting a truly national scene.
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BOMBAY, SAURASHTRA
AND KUTCH STATES 1951
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DISTRICTS AND TALUKAS] Serial numbers of the talukas conform to the taluka numbers in the map
showing administrative divisions.] OF MAHARASHTRA

. GREATER BOMBAY
. THANE DISTRICT

. Dahanu

. Talasari

. Mokhada

1

2

1

2

3

4. Jawhar
5. Palghar

6. Wada

7. Bassein (Vasai)
8. Bhiwandi

9. Shahapur

10. Murbad

11. Kalyan

12. Thane

13. Ulhasnagar

. RAIGARH (KOLABA) DISTRICT

. Karjat
. Panvel

. Uran

3

1

2

3

4. Khalapur

5. Alibag

6. Pen

7. Sudhagad (Pali)
8. Roha

9. Murud
10. Mangaon

11. Shriwardhan

12. Mhasala

13. Mahad

14. Poladpur

4. RATNAGIRI DISTRICT
1. Ratnagiri

2. Guhagar

3. Dapoli

~

© 00 N o g b~ W N Bk

. DHULIA (DHULE) DISTRICT
. Dhulia Taluka

. Sakri

. Nawapur

. Nandurbar

. Taloda

. Akkalkuwa

. Akrani (Dhadgaon)

. Shahada

. Shirpur

10. Sindkheda

8.
1.

2
3
4
5.
6
7
8
9

JALGAON DISTRICT
Chopda

. Yawal
. Raver

. Amalner

Erandol

. Jalgaon
. Bhusawal
. Edlabad

. Parola

10. Bhadgaon

11. Pachora

12. Jamner

13. Chalisgaon

9.
1.

o N o o M~ W N

AHMADNAGAR DISTRICT

Ahmadnagar

. Rahuri

. Shrirampur
. Newasa

. Shevgaon
. Pathardi

. Jamkhed

. Karjat
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8. Man (Dahiwadi)

9. Satara

10. Patan

11. Karad

12. SANGLI DISTRICT
. Atpadi
. Khanapur (Vita)
. Shirala

. Walwa

1

2

3

4

5. Tasgaon

6. Jath

7. Kavathe Mahankal

8. Miraj (Sangli)

13. SHOLAPUR DISTRICT
. Sholapur North
. Barshi

. Akkalkot

. Sholapur South

1
2
3
4
5. Mohol
6. Mangalwedha
7. Pandharpur
8. Sangola
9. Malshiras
10. Karmala
11. Madha
14. KOLHAPUR DISTRICT
1. Shahuwadi
. Panhala

. Hatkangale

. Shirol

. Bawada

2
3
4
5. Karveer
6
7. Radhanagari
8

. Kagal



4,
5.
6.

Mandangad
Khed

Chiplun

7.Sangameshwar(Devrukh)

8.

o ©
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Lanja

. Rajapur

. SINDHUDURG DISTRICT
. Vaibhavvadi

. Kankauli

. Devgad

. Malwan

. Kudal

. Vengurla

. Sawantwadi

. NASHIK DISTRICT
. Baglan (Satana)

. Malegaon

. Surgana

. Kalwan

. Peint

. Dindori

. Chandvad

. Nandgaon

. Nasik

10. Niphad

11. Yeola

12. lgatpuri

13. Sinna

18. BEED DISTRICT

1.

2.
3.
4.
5.
6.
7.

Beed
Georai
Manjlegaon
Ambejogai
Kaij

Patoda

Ashti

19. NANDED DISTRICT

9. Shrigonda

10. Parner

11. Akola

12. Sangamner

13. Kopargaon

10. PUNE DISTRICT
. Junner

. Ambegaon (Ghodegaon)
. Khed

. Shirur

. Mawal (Vadgaon)
. Pune city

. Haveli

. Dhond (Daund)
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. Mulshi (Paud)

10. Velhe

11. Purandhar (Saswad)
12. Baramati

13. Indapur

14. Bhor

11.SATARA DISTRICT
1. Khandala

Phaltan

Wai

2.

3.

4. Mahabaleshwar
5. Jaoli (Medha)
6. Koregaon

7. Khatav (Vaduj)

22. BULDANA DISTRICT
1. Chikhli (Buldana)

2. Mekhar

3. Khamgaon

4. Malkapur

5. Jalgaon

23. AKOLA DISTRICT

1. Akola

2. Akot
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9. Bhudargad (Gargoti)
10. Ara

11. Gadhinglaj

12. Chandgad

15. AURANGABAD DISTRCT

1. Soegaon
Sillod
Kannad

Khuldabad

2.

3.

4.

5. Vaijapur
6. Gangapur

7. Aurangabad

8. Paithan

16. JALNA DISTRICT
1. Bhokardan

2. Jafferabad

3. Jalna

4. Partur

5. Ambad

17. PARBHANI DISTRICT
1. Parbhani

2. Jintur

3. Hingoli

4. Kalamnuri

5. Basmath

6. Gangakhed

7. Pathri

27. NAGPUR DISTRICT

1. Nagpur

2. Katol

3. Savner

4. Ramtek

5. Umred

28. BHANDARA DISTRICT
1. Bhandara

2. Gondiya



. Nanded

. Hadgaon

. Kinwat

. Bhokar

. Bilodi (Biloli)
. Deglur

. Mukhed

0 N o o~ W N P

. Kandhar

20. OSMANABAD DISTRICT

1. Osmanabad
2. Kalamb

3. Bhum

4. Paranda

5. Umarga

6. Tuljapur

21. LATUR DISTRICT
1. Ahmadpur
2. Latur

3. Udgir

4. Nilanga

5. Ausa

3. Murtizapur

4. Mangrulpir

5. Washim

6. Balapur

24. AMRAVATI DISTRICT
1. Amravati

2. Achalpur

3. Morshi

4. Chandur

5. Daryapur

6. Melghat (Dharni)

25. YAVATMAL DISTRICT
1. Yavatmal

2. Kelapur (Pandharkaoda)
3. Wani

4. Pusad

5. Darwha

26. WARDHA DISTRICT
1. Wardha

2. Arvi

3. Hinganghat
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3. Sakoli

29. CHANDRAPUR DISTRICT
Brahmapuri
Nagbhid
Chimur

Warora

1.

2.

3.

4.

5. Bhadravati
6. Sindewahi
7. Mul

8. Chandrapur
9. Rajura

10. Gondpipri

30. GADCHIROLI DISTRICT
. Kurkheda

. Armori

. Dhanda

. Gadchiroli

. Chamroshi

. Ittapalli
. Aheri
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. Sironcha



CHAPTER Il
PREHISTORIC AND PROTOHISTORIC MAHARASHTRA

The entire length and kreadth of Maharashtra is characterized by traces of early maké
occupance. These traces occur in the form of the fossil tools used by early man, his skeletal
remains and his habitation. WhenUnanVreally appeared in Maharashtra is difficult to say, but
going by the typology of tools that are found in different parts of the country, one would
conclude that the early man was wandering around in Maharashtra as early as 500,000 years
ago, though in Africa, the genus WhomoVemerged on the scene as early as 2 milon years
B.P. through a long process of evolution.

The tools of early man as discovered in the earliest of river deposits consisted of
cores, choppers, scrapers, cleavers and even hand axes. The earliest of these tools are
pebble tools worked from riverborne gravels, usually of basalt, the dominant rock in Western
Maharashtra. These tools give an idea of the equipment of early man and the way possibly he
was eking out his living. It is widely accepted and well known that man shaped his tools, to
start with, from the rocks in the vicinity, the hardest material he could lay his land on, and that
he could use, both for offensive and defensive purposes and to perform tasks for which he
found his paws, jaws, hands and muscle power inadequate. The quality and dfectiveness of
these tools improved with the lapse of time and thus the entire stone age, forming the base of
the history of civilization is divided into Palaeolithic, Mesolithic and Neolithic cultures.
Archaeologists have tried to establish a distinctionon the basis of tool typology, and even the
palaeolithic period is further divided into early, middle and late chronologically, or lower,
middle and upper palaeolithic, stratigraphically.

Though there are many sites where the lower palaeolithic tools, lagely worked out of
gravels, are found, Poona, Nasik, Chirki-Nevasa and Bhadane are the most prominent sites.
Apparently, man lived in these valleys close to water, and there are indications that he may
have occupied sites not far from the perennial riverslike Godavari, Krishna, Bhima, Wardha,
Wainganga and Tapi. In stratigraphically corresponding beds, fossils of rhinoceros, elephant
and ox have also been found occasionally suggesting that the early man lived in a milieu which
was dominated by large herbiores, rich in plant life and grasses that provided the feed. In
areas where quartzites or other crystalline rocks composed the terrain, the nature of tools
changed. The early man was as ingenious as the modern man in his own way, and discarded
the idea of depending on river gravels for his tools, instead, he concentrated on chips of
rocks or flakes which were sharper and had a greater telling effect. This heralded another step
in man\$ progress towards conquering nature. The development of flake tools is dentified
with the middle palaeolithic age, dated variously between 17,000 and 40,000 years B.P.
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The evidence of the use of flake tools and the occurrence of middle palaeolithic sites,
formerly thought to be rare, is considerable. Formerly known only in Fbona and Ahmadnagar

districts, flake tools are now found in all parts of Maharashtra Khandesh, Marathwada,
Vidarbha and even Konkan. One may observe that though about 30,000 years ago human
population was well spread in Maharashtra, as suggested by Dr. Sankalia, it may not have
made much of an impact on the ecological landscape of which man was a part. The notable
flake-tool sites in western Maharashtra are Nevasa on Pravara, and Bel Pandhari, Suregan,
Kalegaon and Nandur Madhmeshwar on Godavari, all in Ahmadnagar district. Numerous sites
in Poona district, besides the well known Koregaon site, and even from Satara and Sangli
have been identified. In Khandesh, Ranak Nala, a tributary of Tapi and Kan valley are rich in
middle palaeolithic tools.

The flake-tools that the middle palaeolithic man manufactured and used could be
classified as paints, scrapers and borers of all sizes, but usually large. The typology of tools
shows some modification in Eastern Maharashtra, where basaltic rocks are replaced by
gneiss-granitic rocks. More often, one finds quartzite, chert and fine grained material derived
from the crystalline terrain. Thus at Patala near Nagpur, one finds very advanced specimens
of flake-tools, basically a reflection of the availability of finegrained rocks. The control of
rocks on the nature of tools is apparent even at KandivliBorivli near Bombay where man
appeared only with flake tools derived from veins or vesicles and the site shows a
preponderance of middle palaeolithic tools in chert, jasper and chalcedony.
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Fig 5

The middle palaeolithic imperceptibly merges into upper paheolithic with a
predominance of blade tools. Besides Kandivli and Borivli, Nevasa in Ahmadnagar, Bhadne in
Dhulia district, and Patne in Jalgaon district offer sites which present tools that include fluted
cores, parallel-sided blades, burins, scrapers and flakes.

Further advance in mans culture is represented by his ability to fashion smaller and
sharper tools in place of bulky and crude lower or middle palaeolithic tools. Such tools known
as UnicrolithsV are typical of a transitional phase between the palaeolithic and neolithic
cultures. Microliths have been reported from several parts of Maharashtra. These occupy the
flat surface in basalt, the mesas or even the top of the lateritic plateaus. In overhangs and
natural caves, one usually finds microlitts. Their ubiquitous occurrence is deceptive and
should be interpreted as symbolic of growing population of early man and his wider
distribution. Being light, microliths are amenable to transport by wind and water more easily,
secondly, chips of quartz, chalcedony and agate veins may appear like microliths. An
important fact about microliths is their relative abundance in Konkan which can be interpreted
as evolution of fishing and the use of microliths for cutting meat and skinning small animals,
where microliths could have been used as a penknife is used today. It must be emphasized
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that the case of transport must have been a factor weighing with early man. While occupying
difficult sites, like caves in a cliff, the transport and storage of gross tools musthave posed a
problem. In fact, one would like to divide the tools into (a) field -tools and the (b) domestic
tools, and one would think that microliths represent a phase when man had developed an
institution of shelter, home and refuge for a semi permanenthabitation.

With the introduction of microliths, the domestic tools, man found it easier to clean
and cook his food and developed the art of making pottery, and perfecting his tools by
grinding, polishing and sharpening them. In fact, the Neolithic period in the history of
civilization is recognized as the period when man used tools of ground stone. The addition of
pottery and the association of ground tools with occasional copper tools, combined with
domestication of animals heralded what one may term nedithic- chalcolithic culture.

The mesolithic.” Chalcolithic cultures present very tangible evidence of mang
permanent or semi permanent habitation. In Maharashtra, chalcolithic sites extend in a broad
longitudinal belt extending from Tapi southward. Not al the sites are alike as they represent
sub-regional sub-cultures and a stage in chronological evolution. The most well known is
UWrakash cultureVnamed after the village Prakash in Dhule District. The chalcolithic village
was, as suggested by excavation, on a river terrace and was deserted as a result of flood.
According to Sankalia, the first inhabitants of Prakash were the migrants from Malwa and the
culture carried resemblance with Navdatoli, with similar pottery. An age of 17001500 B.C. on
the basis of C-14 analysis from Navdatoli, Nevasa and Chandoli is assigned to human
occupation at Prakash. Close to Prakash is Sawalda, another chalcolithic site, existingas one
of the group of over 20 more sites on the river Panjhra. During the last thirty years, aaumber
of chalcolithic sites have been discovered. These include Jorwe, Nevasa and Daimabad in
Ahmadnagar district, and Chandoli, Songaon and Inamgaon in Pune district. Not too far from
each other and almost on the bank of Pravara river, the two sites, Jawe and Nevasa,
together, are representative of what one calls, for want of a better term, the Jorwe- Nevasa
culture. Daimabad is older than Jorwe or Nevasa, and is characterized by coarse grey ware.
The tools of the chalcolithic sites particularly those asociated with Daimabad, were either
parallel sided blades of chalcedony or polished axes of basalt. These sites are dated to 1500
B.C. Burial was a common practice and the dead were buried in the habitation itself.

Western Maharashtra, it appears, experienced a two-way movement of culture. By
about 1500 B.C., Malwa culture had spread south of Tapi, and almost at the same time there
was a movement of a culture from the south. Besides Daimabad, Chandoli, Songaon and
Inamgaon also show Malwa pottery. , What is interesting is that both at Daimabad and
Chandoli we find a fusion of the Malwa and Jorwe cultural traits in the rimless globular pot
with a tubular spout. This is also indicated by the occurrence of a legged bowl in Malwa fabric
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at Chandoli., The Nevasasite has several phases, but there is not much of a change in the
construction of houses in different phases.

The most interesting and perhaps the most well excavated chalcolithic site is at
Inamgaon excavated by Dhavalikar and his colleagues. The buriedsettlement appears to
have survived many catastrophic changes and lasted for well over 900 years (166000
B.C.). The people of Inamgaon possessed, it seems, an idea of water management, and a
relatively more advanced kiln for baking their pots and pans. he site showed both,
rectangular Malwa type houses as well as large Jorwe type. Usually a passage five feet wide
appeared between two houses. The entire span of occupation of Inamgaon settlement is
divided into Malwa, Early Jorwe and late Jorwe phases, a gadation under which the Malwa
type of houses gives place to Early Jorwe and then to late Jorwe type. In a span of about 900
years (1600 700 B.C.), the retangu lar houses give place to circular huts it is quite likely that
poverty caused by drought, or flood, or a sense of insecurity because of an invading group,
prompted them to live close to each other occupying as little place for privacy in the family as
they could.

The people inhabiting the settlements either at Nevasa, or at Inamgaon had started
producing foodgrains and lived atleast partly on foodgrains as suggested by the presence of
storage jars. Wheat, lentil, peas and horsegram have been identified among the charred
remains of foodgrains. This does not mean that the inhabitants of these settlemeis had given
up wild game. Far from it, they used to hunt deer, pig, ox and other animals for their living.

Burials were common, and even most common, in the pre-historic settlement at
Inamgaon, though the mode of burial was not uniform. Inamgaon is the youngest pre- historic
site in Maharashtra discovered so far.

The Early historic sites!” Maharashtra has quite a few early historic sites. Among
them, a few which are most commonly known are given below. One of the earliest sites is
Nanded. Some historians believe that the town existed in antiquity and marked the
southernmost extension of the Nanda empire. Thus Nanded could be a 2500 year old city.

Sopara.” The Ashokan edict makes a mentioh of Sopara in Thane district. During
Ashokan period, it was a port, prosperous and thriving. Now the place has lost its
significance because of the siltingof the creek on which it was located and the recession of
sea.

Paithan.” The town on Godavari, known for its association with Sant Dnyaneshwar,
was the capital of Andhra” Satvahanas. The Satvahanas originated from Andhra Pradesh and
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migrated up the Godavari valley. They chose Paithan because of its centr& location.
Upstream beyond Paithan, Godavari is not navigable and this must have been an additional
factor in the choice of Paithan as a capital. Situated in the dry core of Maharashtra, the town
has an assured ground water supply from the gravelly and alluvial terraces and the flood
plains of Godavari.

Kalyan.” Another town associated with the Satvahanas was Kalyan, a town located
on a creak-today, Kalyan has grown into a large city, close to Bombay. A break- of- bulk- city,
it is today a part of Kalyarnt Ulhasnagar agglomeration.

During the reign of Chalukyas, the following cities were important. None of these
places is important today. Mention may be made here of Arjunawa (Kolhapur), Bhadli
(Thane district), Nerur (near Sawantwadi in Ratnagiri district), Narwan (Ratnagiri) and Vir
(near Bhor) in Pune district.

Rashtrakutas, who ruled after the Chalukyas, shifted their capital to Malkhed
(Manyakhetra), now in Andhra Pradesh, and set up a number of regional centres for
administration. Chandanpuri and Varkhed (Nasik district), Kalas (Poona district), Kalli and
Pargaon (Satara district), Nasik and Rampuri (East Khandesh district) were important
places.

The Silaharas who ruled as feudatory kings n north Konkan and Kolhapur had
developed the following important regional centres. Kolhapur, Bhadan, Mor and Vadvali
(Thane district), Puri(Koiaba district) and Sangameshwarin Ratnagiri district. Besides these
places of Konkan, were Brahmanpuri, Kanvad, Kurunvad and Valvain Kolhapur district.

The Yadvas who were the last Hindu Kings before the advent of Muslims rule in the
Deccan established their capital at Devgiri, modern Daulatabad. Besides, a number of
centres were flourishing during their rule. These wereChikhli, Gudha and Sangamner in
Ahmadnagar district, Karad in Satara district and Vilapuriin Sholapur district. Besides, there
are a large number of ancient historic sites whose names are changed beyond recognition.
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CHAPTER Il
GEOLOGY AND MINERALS OF MAHARASHTRA

Structurally, Maharashtra is a part of the peninsular shield, and much of it is covered
with lava rocks, which have been subjected to denudation for more than 30 million years,
since their effusion and solidification. The basaltic plateau rests above the archaean base
which is composed of crystalline gneisses and schists. Almost all the formations from the
archaean to the pre-cambrian are exposed in one part of Maharashtra or the other, but a
majority of them have their outcrops in the eastern part of the State where the height of the
plateau decreases and the basaltic flows thin out and disappear to expose he underlying
rocks. The Archaeans, the Dharwars, the Cuddappahs and the Vindhyans, all are exposed in
Chandrapur, Nagpur and Bhandara districts. The Kaladgis with their sandstones and
guartzites are exposed in Konkan, Ratnagiri district, wherever the ovelying basalts are
removed by erosion. Eastern Maharashtra is, therefore, virtually a museum of a whole
sequence of rocks from the Archaean to Cambrian. The hiatus signifying the absence of
primary formations occurred possibly because much of the palaeozoic was a scene of
denudation, and no sedimentation took place in this part of the world.

The global cataclysm that occurred at the close of the Palaeozoic not only threw many
sedimentary terrain into folds but also ruptured the crust in many parts of the wald
developing fault troughs and riftvalleys in which sediments accumulated during the
carboniferous and permian periods. The coal mined in Chandrapur, Nagpur and Yavatmal
districts, belongs to the lower Gondawana series. The sandstones and the limestones of
Sironcha tehsil represent the Triassic and Jurassic deposits. The close of the Mesozoic is
marked by the Himalayan orogeny and a concurrent upwelling of the lava in the Deccan. The
basaltic plateau was not formed by a single event of volcanic activity, but developed in
phases, by intermittent lava flows, as is clear from the intertrappeans, which suggest either a
predominance of sub-aerial activity for some time or a change in the nature of volcanic activity
itself. The entire thickness of the lava flav is not a product of a single continued flow of
magma. The earliest lava flows date back to late Cretaceous and are 70 million years old. Ae
volcanic activity did continue long enough to extend into the Tertiary.

The single most important geological fedure of Maharashtra is the basaltic plateau of

the Deccan. The traps are divisible into three major groups
1. Upper Traps . 1500V V'

2. Middle Traps . 4000V Vv’
3. Lower Traps
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The term Deccan Trap was first used by W.H. Sykes in 1838. The word has, since
then, been increasingly used and is now used in the lithological sense of the rock bsalt. The
thickness of the basalt on the plateau increases from east to west. While close to Nagpur,
one finds the outcrops of infra basaltic formations, in the Western Ghats close to Bombay,
their thickness reaches a magnitude of 700/ The traps do not show any sign of tectonic
disturbance except the Western Ghats fault and the related Panvel flexures, both inferred
from the indirect evidence of geomorphology and gravity anomaly. The basalt is a basic
igneous rock resulting from the solidification of basc magma which came up through fissures.

The question of the origin of Deccan basalt has been very intriguing. While it is
generally accepted that the magma came to the surface through a series of fissures, which
are today marked by dykes, the absence ofdykes in 2/3 of the Deccan Trap area compounds
the problem. W.D. West suggested that the extensive occurrence of the Deccan Trap could
be explained by high fluidity of the basaltic magma due to a high percentage of iron oxide or
due to the gaseous reactions that would maintain the temperature of the magma as it flowed,
since according to him the magma that would erupt through fissures will have greater fluidity
than the lava issuing from a volcano.

The basalts are composed of a variety of minerals. The cléf among these are
plagioclase, Pyroxene, iron-oxides and certain other constituents. A modal analysis shows

the following composition:

T-3-1Composition of Basalt

Minerals Per cent

Plagioclase . 38

Pyroxenes . 45 45 Mahabaleshwar basalt (after S. G. Karkare)
Iron oxides . 9 to the nearest approximation.

Others " 8

In a normal analysis the rocks show an abundance of sitia alumina, iron oxides and

lime. Washington\é analysis of basalt from Panhala fort gives the following result:

T-3-2 Composition of Basalt (after Washington)

Silica . 48-62 47-34 Lime . 9-49 9-36
Titania . 0-88 187 Magnesia . 5-29 7-72
Alumina . 14-12 14-3 Alkalies . 3-55

Ferric oxide . 2:29 4.89
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Ferrous oxide . 124 13-49 Common water .. 2-28 123

Because of the gases involved cavities develop inside basalts. These are known as
amygdale and such basalt is known as amygdaloidal basilt. Thus basalts could be either
massive and compact or amygdaloidal. The latter are less resistant and usually give rise to
gentle slopes, but if a massive basaltic flow overlies a vesicular flow, the slope is steeper. The
basaltic landscape presents anassemblage of table-lands usually known as mesas and when
detached standing as outliers, they are identified as buttes.

There are no geological formations of a later origin. The basalts are overlain by alluvial
deposits in the valleys and are covered withresidual soils on the plateau. In high rainfall areas
of Western Ghats and Konkan, they have undergone a hydrethermal weathering and are
covered with laterites.

The laterites occupying the higher plateaus of Western Ghats like Mahabaleshwar,
Panchgani and Matheran, and much of the Konkan in Ratnagiri district have resulted from the
chemical weathering and leaching of ferruginous rocks like basalt. The laterites usually occur
in areas with more than 2500 mm of rains. The chemical alteration of basalt prodces an
altogether different rock, and from the visual aspect of laterites one cannot make out the
parent rocks. The indurated laterites have a high concentration of iron and aluminum. In the
laterites of Mahabaleshwar and Konkan, there is an abundance ofalumina ranging from 30 to
55 per cent. The percentage of iron oxides also varies widely, though in most cases it
exceeds 30 per cent. A well indurated laterite on a plateau may have as much as 50 per cent
iron whereas the maximum concentration of aluminain the lateritic profile is always below the
surface.

The presence of silica is minimal in all the laterites. Normally, it does not exceed 40
per cent. The laterites have a low pH and are highly acidic and therefore do not support
vegetation. Being indurated they are not arable and are used as building material.

Mineral Wealth of Maharashtra

The principal minerals occurring in Maharashtra are the following:

1. Coal

2. Iron ore

3. Limestone, and dolomite
4. Bauxite

5. Manganese
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6. Chromite

7. Clay

8. Copper

9. Silica sand

10. limenite

11. Petroleum- Though not strictly in Maharashtra, its production in Bombay
High is more intimately linked with Maharashtra because of the location of storage and

refinery in Bombay.
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Coal. Geologically the coal fields of Maharashtra belong to the Barakar series of
Gondawana system. There are four important coal fields, the Kamptee, Umrer and Bokhara
coalfields, all in Nagpur district and the Wardha valley coal fields which extend into Chanda

and Yavatmal districts. The estimated reserves of coal in different coal fields are as follows:

Contents



T-3-3 Coal Reserves in Maharashtra

Coal fields Reserve in million tonnes
Kamptee coalfields . 75-31
Umrer . 70-00
Bokhara . 2:95
Wardha valley coal fields
1. Chanda coalfields . N.A.
2. Ghugus-Tewasa .. 1,000-00
3. Ballapur coal field . 2,000-00
4. Sasti Rajura . 100-00
5. Warora . 60-00
6. Majri . 50-00
7. Bandar . 100-00
8. Rajur Wani . 240-00

The known reserves of coal in Maharashtra are estimated at 5,000 million tonnes in the
three districts of Nagpur, Chanda and Yavatmal. The production of coal in the state has been

steadily increasing though this cannot go on indefinitely as the reserves are limited

Production in milliontones

1960 - 0-8
1965 " 113
1975 . 3-59

Iron ore. Iron ore in Maharashtra is found in Chanda, Bhandara and Ratnagiri
districts. The ore in Chanda is of sedimentary origin, enriched later on. In Bhandara, these are
of igneous origin and in Ratnagiri district iron ore is associated with banded hematite quartzite
where the leaching of silica has enriched the ore.

The total iron-ore reserves of various qualities are estimated at more than hundred
million tonnes. These include the Khursipar deposits of Bhandara, which are a magnetite ore,
the deposits of Surajgarh, Wadwi- Damkod and Bhamragarh ranges of Chanda and at Redi in
Sindhudurg district. The deposits at Redi and Banda belong to Dharwar age and are overlain
by a thick cover of laterite. The iron ore are derived from banded hematite quartzite. In no part
of the State the quality of ore is very poor. The percentage of iron in Bhandara is 54 per cent,

Chandrapur 63-65 per cent, and Ratnagiri 58 65 per cent.
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The production of iron-ore in the state shows wide yearly fluctuations. The current
production lingering around one million tonnes, almost entirely comes from Ratnagiri and
Sindhudurg. The production from Chanda is insignificant. AlImost the entire ore produced in
Ratnagiri and Sindhudurg districts is exported from Redi port. The Chanda ore has remained
untapped for a long time and it is hoped that the mini steel plant at Chanda, which is under
construction will be able to utilize the local iron ore.

Limestone and Dolomite Though used in a number of industries, the mineral is
massively consumed in cement industry. Limestone being calcium carbonate and the
dolomite being the double carbonate of calcium and magnesium, they are of marine or fresh
water origin. Maharashtra hasa reserve of 5,000 million tonnes of limestone, most of which is
in Yavatmal and Chandrapur districts. The annual production is about 500,000 tonnes, largely
in Yavatmal. The limestone deposits in Yavatmal district occur in several belts like Rajur belt,
Mukutban area, Sindola-Chanaka- Paramdoh belt. In Chandrapur they occur in Warora and
Rajura tehsils occupying three belts, the Sangoda limestone belt, Avarpur Gangapur-Bakardi
belt, and Naranda-Pimpri-Vanuja belt. There are scattered deposits of limestonein Dhulia,
Nanded, Sangli, Ahmednagar and Poona districts.

Manganese. A very important mineral to be used in metallurgical industry,
manganese is by far the most important mineral of Maharashtra since 30 per cent of the
country\é reserves of mangenese ocair here. The manganese deposits of the State are
largely associated with the pre-cambrian metamorphic rocks of sedimentary origin. The ores
consist of the alternate bands of manganese oxide and dark manganiferous quatzite in
Bhandara district as a part of the Gondite series. Besides the main ore body in Bhandara
district, some mangenese occurs in other parts of the State as well in different geological
associations. These are manganese with laterite in Satara district, with Kamthi rocks in
Yavatmal district and the well known pre-cambrian metamorphic rocks in Nagpur, Bhandara
and Ratnagiri districts. The economically exploitable manganese is confined to Bhandara,
Nagpur and Ratnagiri districts only.

The production of manganese has been declining in the sta¢ for some time.
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T-3-4 Manganese Production

Year Production in '000 tonnes
1955 . 318
1960 . 187
1965 . 317
1970 . 216
1975 . 185

About 15 per cent of the manganese production in the state is consumed locally in the
ferro-manganese plants at Tumsar and Kanhan in Maharashtra and Garividi in Andhra
Pradesh. The rest of the production is exported.

Bauxite. The ore for aluminium, bauxite is formed by the weathering of alumina
bearing minerals such as felspaths and clays. These are the latdtes which grade into bauxite
with their high content of aluminium oxide. The rock is the production, like laterite, of
hydrothermal weathering in tropical climate. Chemically itis hydrated oxide of aluminium
Since its genesis is related to heavy rainfi and because of its association with laterite,
bauxite usually occurs in a warm heavy rainfall zone. In Maharashtra it occurs in Kolhapur,
Ratnagiri, Raigarh, Thane and Satara districts. The plateau tops are the favoured sites for the
occurrence of bauxite though their altitudes are highly variable. The content of aluminium
oxide (Al,O3) in most bauxites is over 50 per cent. The annual production in the State is only
a few thousand tonnes.

Other minerals which could be mentioned include chromite, clay, copper, silica, sand
and ilmenite. Of these, the first three are in the eastern mineral belt of the State whereas silica
sand and ilmenite occur in Ratnagiri district. Many of these minerals are associated with
Pre-cambrians. Chromite occurs in the Archaears in the ultra-basic rocks, copper in the
Dharwars associated with quartz veins and silica sand with Kaladgi quartzites.llmenite, the
oxide of iron and titanium, is derived from Deccan basalt which sometimes shows a very high
concentration of this mineral. The processes of denudation lead to the selective concentration
of these sands on the beaches.
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CHAPTER IV
RELIEF AND PHYSICAL FEATURES

Topographically, Maharashtra is by and large a plateau, sloping gently eastwards.
From the Sahyadrian water divide, which attains variable heights in different latitudes (600n
to over 1500m) in the west, to Wardha-Wainganga plain in the east showing occasonal
lowlands of less than 100n, the plateau presents a variety of relief features. West of the
Sahyadris, is a longtudinal coastal strip separated from the Western Ghats by a 600n
escarpment and presenting a lowland where the heghts vary from sea level to 356n ASL.
There are occasional residuals in the coastal plain with attain a height of about 400m.

Thus the physical features of the State can be described within the framework of a
broad two-fold physical divisions, viz. the Maharashtra plateau, and the coastal lowland,

called the Konkan. If the Western Ghats are added, one has three broad physical divisions

(1) The Konkan coastal lowland
(2) The Western Ghats, and
(3) The Maharashtra plateau

The Konkan coastal plain. This is a narrow coastal plain stretching all along the state.
From north to south it covers a distance of about 500 km. The northern part of Konkan, much
of the Thana and Raigarh districts, is relatively flat with occasional hillocks. A number of
streams originating on the Sahyadrian scarp, meander their way to the sea. North of Bombay,
a number of hills with a north- south alignment, border the coast just about 20 km inland, and
the rivers orginating in the Ghats have to cut through the hills which are depleted of their once
luxuriant vegetation. The coast is dotted with a number of off shore islands. Contrary to
expectations, there are also north-south alignment of rivers close to the coast. Since the
entire region is underlain by basalt, the anomalous orientation of rivers can be explained only
by lines of weakness created by fractures, lineaments or tectonic depressions. The entire
Salsette and Bombay islands are enclosed by an arm of sea, and it is quite likely that the
estuary of Ulhas river aligned with Thana creek, extending into the sea as far as Bombay
harbour is some kind of a tectonic depression.

The Ulhas basin, just on the back of Bombay, is a remarkably flat plain, fomed by the
abrasion of the sea at a time when the sealevel was higher than the present. Kalyan,
Ulhasnagar and Karjat, alltrade centres and important railway stations are located in this
plain. The plain also carries some odliers of the Western Ghats; the most well known being
the Matheran hills which attain a height of 700m ASL
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About 100km south of Bombay, the PanvelPen-Alibagh coastal plain gives place to a
more rugged topography and a general rise in the height of Konka. The rivers appear
entrenched, and a height of 200m of the flat inter/fluves gives the aspect of a coastal plateau.
From north to south, a number of streams traverse the coastal plain. The most important of
them are Amba, Kundalika, Savitri and Shastri, from north to south. These rivers dissect the
plateau which, in southern part of Konkan, is covered with laterite. In fact, the laterites
dominate the landscape of south Konkan.

The rivers, almost all originating from the Western Ghats, cascading in theirupper
courses, descend to the coast guided by fractures and lineaments. Their valleys are very
steep-sided like those in early stages of development or in a rejuvenated landscag. The relief
is as much as 200n. The valley sides make an angle of over 30°In the lateritic plateau, the
rivers are so deeply entrenched that one does not discover them till one encounters them.
The estuaries of these rivers are drowned and the tidal impact is felt as far as 25km. inland.
The occurrence of laterities in South Korkan has resulted from heavy rainfall (2500 mm),
leaching of the rocks and their hardening. The laterites, a hydrothermal product of weathering
are derived from basalt, and are rich in iron and aluminium. The depth of laterite on the
plateau is variable, wih a maximum thickness of about 10n near Ratnagiriand also near
Rajapur (about 20m) South Konkan is agriculturally unproductive, because of lateritic cover
which, due to its acidity, does not support any vegetation. Only in the valleys, narrow riverine
plains grow paddy. The valleyside slopes, particularly their upper parts where the sublateritic
horizons can be reached by trees, permit the growth of mangoes.

The coast is bordered by cliffs. At some places, these Gliffs are as high as 50 or 60
metres, plunging into the sea. At others, there are littoral terraces or a line of dunesbehind
the beach. In South Konkan extending upto Sindhudurg district there are no coastal plains of
the type one encounters in north Konkan.

The Western Ghats. The Sahyadris, commonly known as Western Ghats, are not a
typical folded mountain. One may consider them representing the western edge of the
Deccan plateau where the original basaltic pateau reaching a height of 150én or over is still
preserved in certain parts. The western edge of the plateau ends abruptly with an escarpment
descending to the coastal lowland. The 600m escarpment, very steep at places resembling a
sheer wall, gives the semblance of a mountain to the Western Ghats particularly when one
looks at it from Konkan. The Western Ghat escarpment, in all probability a fault escarpment,
has receded considerably in course of time. The escarpment at the source of the major west
flowing streams appears like an amphitheatre with a near vertical wall.
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The crest line, here the water parting, fluctuates greatly in height from north to south.
At places, it is represented by high altitude planation surfaces, like Bhimashankar plateau,
1100n (just north of 19° latitude) and Mahabaleshwar plateau 150én (a little south of 18°
north latitude). A height of 8-900m is most common, but wherever the crest line is breached
by headward erosion of the eastflowing streams, the continental divide lowes itself to even
less than 700m, such as at Lonawala. The highest point of the Sahyadris in Malarashtra is

Kalsubai peak (1646m). Other important heights on the crestline are as follows:

T-4-1Location and Height of some Peaks in Western Ghats

m/ASL N. latitude
Kalsubai . 1646 19° 35’
Harishchandragadh . 1424 19° 27
West of Junnar (Nane ghat) . 1264 19° 11'
Shingi . 1293 18° 55'
Tasubai " 1091 18° 48
Ratnagiri . 1126 18° 30'
Torna y 1404 18° 15'
Dhangarwadi . 1275 18° 09'
Eruli .. 1373 18° 03'
Mahabaleshwar . 1438 17° 55'
North of Kumbharlighat . 109 17° 25'
Makarandgarh . 1239
Panhala range extension . 1024 16° 56'
North of Phondaghat . 901 16° 25'

As can be seen the crestline decreases in height from north to South. Sahyadris are
the source of all the principal rivers of not only Maharaskra but the whole of Deccan. The
most important of these, the Godavari and the Krishna, have their sources in the Western
Ghats, the former originating from near Nashik and the latter debouching from
Mahabaleshwar. From the main axis of Western Ghats a nurber of offshoots project
eastward. These are the interfluves between the principal rivers.Thus an alternation of valleys
and interfluves takes place. The Sahyadris are reduced to a saddle wherever they have been

Contents



dissected by the headward erosion of plateau streams, and rise to form mountains
high-plateaus and peaks where the projecting spurs join them.

The mountains are the sites of deep valleys and deep ravines. Some of the
east-flowing rivers have been dammed in their source regions, storing water to beused either
for irrigation or for the generation of hydroelectricity. The high rainfallin the mountains
averaging 2500nm is taken advantage of and a number of huge reservoirs have appeared all
along the length of the Sahyadris. Also sheltered in these vlleys and broken terrain, are the
tiny villages some of them inhabited by tribal population. The land, just west of the divide line,
dissected and irregular, is known as WlavaVand is the scene of a large number of Maratha
forts. Because of heavy rainfal| the area was once well wooded but the increasing pressure
of population and man\$ interference have led to rapid deforestation.
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Fig 7

The Maharashtra plateau.” East of the Sahyadris, extends the Maharashtra plaeau for
a distance of over 70km. The entire plateau can be resolved into a number of smaller
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plateaus and river valleys plains. Though strictly speaking all parts of theState have to be
included in one basin or the other, these will include even the plateaus and hills.

The plateau proper shows declining heights both towards the eastern and northern
periphery of the State. In the extreme eastern part, especially east and south of Nagpur, the
average height of the Wardha-Wainganga basin varies between 250 and 30én ASL, though
occasional resdual hills reach as high as 45@n. The Umrer hills, and the Chimur hills, forming
the divide between Wardha and Wainganga rivers, attain a height of 418 and 45
respectively. Elsewhere the land is much lower, and in the flood plails it descends to a level
of 200m.

The TapiPurna valley, an east west furrow in the Deccan table-land, extending over
a distance of over 30km, shows a height variation between 200 and 30@n. The entire valley,
asymmetrical in cross profile and covered with alluvium, stands in sharp contrast to the bare
Deccan plateau in the south and the Satpura hills in the north. The plateau proper is drained
by Godavari, Bhima and Krisnna rivers and their tibutaries. The broad valleysof these rivers
bounded by 600m contours are separated by flat topped divides which project eastward from
the Sahyadrian range. From north to south, the plateau exhibits an alternate arrangement of
hills and plateaus which formthe divides and the river valleys. These are tabulated below”

Satpura range

Tapi valley

Ajanta range and Ajanta plateau

Godavari valley

Harischandragadh- Ahmadnagar- Manijra plateau (Balaghat plateau)
Bhima river

Mahadeo range, Khanapur plateau

Krishna river

On the plateau the heights very between 450 and 700n ASL. The valleys are broad, bordered

by 100 200m high escarpments abutted by flat and extensive interfluves. Down these
escarpments, locally known as ghats, are the pediments, gently inclined surfaces, particularly
in dry areas, that merge with the terraceson either side of the stream channels. Extensive
flat-topped hills, the relicts of horizontal lava flows, are seen almost everywhere in the
landscape. Even the major divides are flattopped with no convexity in their cross profiles. On
either side, but more frequently on one side, they are characterized by a steep descent to the
valleys. The outline of the flattopped divides, and in consequence the escarpments, is
crenulated as a result of the dissection caused on their margins by transverse gullies and
ravines.
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Between the tributaries of the principal rivers, which are more frequent in the west
than in the dry core of the plateau, the divides are much lower and remain as mere swells.
What is interesting is not only the relief represented by the difference in altitudes between the
valley- bottoms and the tops of the divides, but also the variable heights of the interfluves from
east to west. The flat surfaces at various altitudes are the old erosional surfaces well
indentified in the field. These are covera with a thin veneer of red soil in the west where the
rainfall is high, but eastwards more soil is retained, though deficiency of water is a hindrance
in its utilization. Further east as the interfluves become narrower and lower, the valley plains
broaden out. This however, does not apply to Balaghat plateau which not only retains its
width but even expands to compress the flood plain of Godavari at Nanded. Thus, the
divides, much to the east, are higher than the places in the valley plains even close to
Sahyadris. Ahmednagar, Aurangabad, Osmanabad, Latur and Udgir are all higher than
Poona.

Topographically, there are two more areas in Maharashtra which command

considerable heights. One is the Satmala Ajanta chain that forms the southern rim of the Tapi
trough, and the other is the Welghat- Gawilgarh hills/which is sandwiched in the Tapi Purna
fork. In all probability, the northern face of Satmala Ajanta range is a fault scarp which has
undergone considerable recession. It is in this scarp face cut throughby Wagh river that the
world famous Ajanta caves are located. The southern part of the Ajanta plateau is lowered
and traversed by the tributaries and the sub tributaries of Godavari river. The SatmalaAjanta
complex branches off from Saptashringi peak (1416m) close to the Sahyadris, with
progressively decreasing heights, at Satmala (943m), Sirsala (850m) and Buldhana (646 m).
About 12km east of the Western Ghats, Ajanta hills are pierced by the tributaries of Girna
river in the north and Godavari in the saith, developing a saddle that could be called the
Nandgaon saddle.

The Melghat complex overlooks the Tapi valley in the north and Purna valley in the
south. The highest point of the plateau is Chikhalda (101én), a hill station, originally a tribal
settlement located in the midst of forests. The area is thickly forested. Plantation forests have
taken the place of natural forests and Melghat plateau is one of the very important areas on
which the forest department of Maharashtra depends for its supply of tinber.
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CHAPTER V
DRAINAGE NETWORK AND RIVER VALLEYS

A greater part of Maharashtra is drained to the Bay of Bengal by two of its major
rivers, the Godavari and the Krishna, and the rest is drained to the Arabian sea either by the
west flowing Tapi river, or by Konkan streams which emerging from the Western Ghats
straightway join the sea. By a rough estimate, the areas drained by theserivers are as

follows:

T-5-1River Basins and their Areas in Maharashtra

River basinArea Area of the basin

) (in as per cent of o )
River Districts drained
Maharashtra) the area of the
(sg. km ) State
Godavari " 151,083 49-1  Nashik, Ahmadnagar, Aurangabad,

Osmanabad, Bhir, Nanded,
Parbhani, Jalna, Nagpur, Wardha,
Yavatmal, Chandrapur, Bhandara,
parts of Amravati, Akola and

Buldana.
Krishna . 74,069 24.24  Satara, Kolhapur, Sangli, Solapur
and a small part of Ahmadnagar
Tapi . 52,226 16-96 Parts of Amravati, Akola and
Buldana and Jalgaon and Dhulia
Districts.
Konkan " 29,854 9-69  Thane, Bombay, Raigad, Ratnagiri
rivers (inc luding Sindhudurg district).

Total . 100%

The Godavari, with its tributaries, drains the largest percentage of the area of the
State. The river debouches from the Sahyadris at Trimbak, 25%m west of Nashik. Like any
other river, Godavari also appearsgraded to its source. From the base of the escarpment,
appearing on the eastern face of the Sahyadris, as a result of the headward erosion of the
river, upto Nashik, there is no perceptible slope and its broad and flat valley appears a trickle.
A few kilometres upstream from Nashik, a dam, locally called Gangapur dam is built across
the river. From Nashik, the river follows a eastsouth-easterly course. This alignment is
slightly disturbed east of 77°E longitude where the river swings and takes easterly case to
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resume its south-easterly trend once again at Nanded. Leaving Maharashtra, the river follows
an easterly course for over 158m.

The Godavari basin, occupying roughly half the area of the State, has a number of
subsidiary basins belonging to its trbutaries. The Pravara and Mula, both originating from
Western Ghats in the upper Godavari basin, the Manjara river draining the Balaghat plateau, a
terrain higher than the adjacent Godavari plain, and finally the WardhaWainganga and
Pranhita basins in the eastern part of the State form part of the Godavari basin. Despite its
length and a large basin area, the river has not assumed the importance it deserves, mainly
because it traverses the dry core of Maharashtra where even the frequent droughts and poor
agriculture have not been able to induce the people to harness the river till recently.

Flowing on the plateau, the Manjara river is inconsequential and runs dry during the
non-rainy season. Its shallow shifting channel causes more erosion and loss of soithan
enriching its flood plain. Pravara and Mula, the two right bank tributaries coming from the
Sahyadris have the advantage of heavy rains in their source region, stored in large reservoirs,
and thus their basins receive irrigation and are agriculturayl the most developed parts of the
State.

A characteristic feature of Godavari is its deep channel enclosed between its banks,
which are more like embankments, and the narrow alluvial flood plain. Floods are not
common in Godavari but a prolonged rain in he source region and the upper part of the
valley, associated with depressions leads to a higher stage of flow exceeding the bankful
discharge and the consequent floods. The valley from Nashikto Nanded and further, flowing
all along on a basaltic base, behaves more like an evaporating dish with small depths of sail,
except on the terraces on either side of the river which also hold water bearing aquifers. In
areas not far from the Western Ghats, the river channel, but more particularly the valley in
general, has witnessed enormous sedimentation. The sediments derived from weathering in
the heavy rainfall areas of the mountains are brought by the tributaries over a steep gradient
and dumped into the river which with a lower competence finds it difficult to asorb and
transport it further despite a heavy discharge. This explains the enormous sediments in the
right bank tributaries of Godavari close to the confluence.

The most important tributary-basin, that forms part of the larger Godavari system, is
of Wardha-Wainganga rivers which join to form the Pranhita river which in turn joins Godavari
near Sironcha in Chandrapur district. Wardha river emerges from the southern slopes of
Satpura ranges, but more specifically from Betul plateau, east of 78°E longitude,and the
Wainganga has its source in Seoni plateau. Wainganga drains a much larger area and has
developed an extensive plain. The WardhaWainganga plain could be taken as an example of
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a peneplain. The river flowing over the crystalline and schistose terrai in a moderate rainfall
area, has a wide bed virtually devoid of gravels with angular fragments occurring in lenses, in
which the stream occupies a very insignificant width. The Wainganga plain down Bhandara is
dotted with inselbergs, the most prominent among these being at Dongar Medha, a circular
hill with a radius of about a mile or more. The residual with all the characteristic of a
monadnock has a granite-gneiss base overlain with basalt. The rocks, badly jointed, have
disintegrated into blocks which cover the slopes.

Krishna. This is the next important river of Maharashtra after Godavari, emerging from
the Western Ghats near Mahabaleshwar. The river follows a straight southeasterly course
and enters Karnatak South of Miraj. It has a number of tributaries, the most important d
which in Maharashtra is Bhimawhich enters Karnatak about 4Ckm South of Sholapur and
joins Krishna in Raichur district on the KarnatakAndhra Pradesh border. Bhima, though a
tributary of Krishna, is equally important in the economy of the State. Its fourtributaries, the
Ghod, the Indrayani, the Mula-Mutha and the Nira, all emerging from the heavy rainfall
Sahyadrian zone and making an inverted delta, a virtual funnel, in which all these streams join
Bhima at Dhond, are important sources of irrigation and hydroelectrical power. Each has a
reservoir in the source region. The reservoirs at the source of Indrayani and Mula feed the
hydel- power stations installed at the foot of the Western Ghats escarpment. The reservoirs in
the source region of Mutha and Nirafeed the Mutha and Nira Canals. A major irrigation
project with a dam on Bhima at Ujani is recently completed. This has enhanced the
importance of the river which will become the lifeline of some of the dry districts of the State.

Bhima also called Chandabhaga, is a legendary river, sacred to the followers of
Vithoba whose shrine is located at Pandharpur where the river in its meandering course
makes a crescent. Bhimashankar, a place at the source of Bhima, is equally an important
religious place and the famous shrine of Bhimashankar, one of the _ Jyotirlingas_, is sited
here.

Besides the tributaries of Bhima which, in turn, is a tributary of the river Krishna, the
latter has many other tributaries, like Koyna, Panchganga, Dudhganga and Hiranyakeshi. The
last one is a sub-tributary of Krishna and joins the Ghataprabha river. Of these, the Koyna
which joins Krishna at Karad is too well known, linked as it is with the largest hydroelectric
project of the State. The huge reservoir, the Shivsagar, with a 40km north-south extent, is
one of the largest in the State and occupies a longitudinaldepression.

An important feature of Krishna basin in the state is the enormous amount of

sedimentation. All the tributaries coming from the Western Ghats, the scene of excessive
chemical weathering, bring large quantities of very fine sediments and dump them in the main
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river, besides depositing it in their flood plains. Thus the Karadbasin and the Panchganga
basin have benefitted from an unparalleled sedimentation and havedeveloped into some of
the most productive areas of the State. The river Krishna has been tapped further by
impounding its water in a reservoir at Dhom, just about 15%m down its source. The reservoir

gets the benefit of heavy rainfall at Mahabaleshwar.

g By
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Tapi. Tapi, the only large river of Maharashtra joining the Arabian Sea, rises from
Betul plateau in Madhya Pradesh. The river, occupying a trough, has a total length of 724km.
The valley and the large plain associated with it are drained by a nmber of parallel tributaries
which join the main river at right angles, though in a few cases a downstream bend close to
Tapi is observed. Thus, the entire length of the basin is divided into northsouth segments of
fingerlike basins of these transverse tibutaries. The river breaches the Satpura range east of
76°E longitude and develops a gap named after the town of Burhanpur, the gap that has
witnessed and facilitated centuries of north-south movement in India. Unlike Narmada, Tapi
has an arched course wth arcs projecting to the south in the eastern half and north in the
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western half. The valley has provided the route for a direct contact between the cotton area of
Maharashtra and the Gujarat coast.

The tributaries of Tapi as well as Purna form an importat element in the TapiPurna
river system. Both these rivers receive countless number of tributaries. The most important
tributary of Purna is Chandrabhaga that descends from Melghat. Among the left bank
tributaries are Murna, Mun and Nalganga, the formerpassing through Akola and the last two
draining the northern part of Buldana district. The most important tributary of Tapi is Girna,
which originating from the Western Ghats flows due east and swings to north making a broad
arcuate curve before joining the Tapi. Other left bank tributaries include Vaghur, Bori,
Panjhara and Buray. The Waghur penetrates the Ajanta hills in its source region and provides
an ideal site for the world famous Ajanta caves on its steep valleyside slopes. Panjhara, like
Girna, flows from the Sahyadris and has developed Dhulia plain. The Khandesh plain owes its
fertility largely to these two tributaries of Tapi, the Girna and the Panjhara. Arunavati, Gomai
and Vaki are the important right bank tributaries of Tapi. Relatively short,these tributaries
descend from the Satpura hills, pushing the line of Satpura further north and depositing the
silt in the flood plain of Tapi.

The valley side slopes, as well as the slopes on the transverse profile of the entire
basin are very steep. Inthe longitudes of Nandurbar and Dondaicha the surface descends
from 300m to 150m in a distance of only 2km, whereas in the longitude of Dhuk, the same
descent (300 to 150m) takes about 50km. The gentlest cross profile passes through Pachora
where the 300m contour is followed by 150n contour on the bank of Tapi over a distance of
70km. On the north, the Satpuras being only 25 to 5km away from Tapi, the tributary
streams behave like gullies. The asymmetrical but steep cross profile explains the abundance
of gullies on both sides of Tapi.

The Konkan streams. The short and joint oriented Konkan streams flow eastwest
roughly parallel to each other, particularly in South Konkan. None of the Konkan streans has
a course longer than 10&m. In North Konkan, the streams converge on Thana Dharamtar
creek, guided by fracture and lineaments. In South Konkan, though the structural control
persists, the streams are deeply incised. While Pinjal, Vaitarna, Bhatsal and Ulhas are the
rivers north of Thana creek, Amba, Kurdalika, Savitri, Vashisti, Shastri, Kajvi, Waghothan
and Gad are the principal rivers in South Konkan. It is paradoxical that in this heavy rainfall
zone, the coastal streams are reduced to a thread of water. The basins being small and the
terrain being lateritic, the recharge from the ground water is limited. The rain water is easily
and most expeditiously disposed off to the sea and after the rains the rivers turn dry. The
mouth of these rivers are subjected to tidal inflow and the impact of tidal watersis felt for a
considerable distance inland from the sea. None of the coastal rivers are navigable except in
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their lower courses, close to their month, firstly because of steep gradient but more because
of inadequate draught.

The Konkan rivers, particularly the ones south of 18° north latitude, are deeply
entrenched in the lateritic plateau which has a general height of 2Q0m. The valleys are
gorge-like in which the stream channels occupy a very insignificant width. Close to the
Western Ghat escarpment where lateritization has not proceeded and the landscape is
dominated by rounded spurs covered with thick weathered mantle, these valleys are broad
and more open. The rivers have found it easier to swing laterally and the recession of the
valleysides through sbpe failures, slumps and undercutting has been speedy. The heavy
rainfall of scarp zone is responsible for a considerable volume of surface runoff which has
developed plains at heights comparable to the coastal plain. The funnel like arrangement of
the tributaries in the source region accounts for a relatively high discharge in these rivers close
to the Western Ghats. The anomalous occurrence of plains close to the Sahyadris, almost in
the source region of Konkan streams, can therefore be attributed to excessive surface runoff
and tributary development in an area devoid of any lateritic cover. The valley forms in Konkan
are greatly influenced by the laterites which behave like permeable rocks.

The riverina plains are narrow and the cultivation is limited tothe narrow (not
exceeding even 50m) river-side terraces and the coastal plains which enclose the river
mouths.

The flow characteristics of the rivers of Maharashtra. The largest river Godavari
(1465km. total length) with a catchment of 312, 812 sq. km. has an annual yield of 105,000
million cubic metres at Dolaiswaram where the river joins the Bay of Bengal. At Nanded,
about 70 km. inside the State border, it has an annual discharge of 11,000 million cubic
metres, but it has a much increased discharge at the confluence of Pranhita where the annual
yield increases to 36,810 million cubic metres. Of the tributaries, Pravara discharges 1,980,
Manjra 7,640, Puma 3,830 and Wardha-Penganga roughly 12,000 million cubic metres of
water annually.

Krishna has a length of 1408m, and only 26-8 per cent of its total catchment falls in
Maharashtra. The river has benefitted greatly the lower parts of its basin in Karnatak and
Andhra Pradesh. The two famous reservoirs, the Nagarjunsagar and Shrishailam, are located
in Andhra Pradesh. In Maharashtra, it has a snall reservoir at Dhom 10 to 1km from its
source, and one of its tributaries, the Koyna, is harnessed for the generation of
hydroelectricity. The annual discharge of the river at Vijayawada is 67,675 million cubic
metres, though at Sangli in Maharashtra the annual yield is only 14,700 million cubic metres.
Of the tributaries, Bhima contributes 12,690 and Koyna a bare 3,964 millio cubic metres of
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water. Krishna basin has the distinction of having one of the earliest irrigation works in
Maharashtra. This is Nira canal constructed in the year 1846 with a dam on the river Yelvandi
at Bhatghar.

Tapi river with a total length of 724 kn has 79 per cent of its total catchment in
Maharashtra, its total discharge in the gulf of Cambay is 17,982 million cubic metres, though
at its confluence with Bori, north of Amalner, the annual discharge is only 10,649 million cubic

metres
T-5-2 Length, Catchment Area and Discharge of some Rivers in Maharashtra

Basin dimensions of some rivers of Maharashtra

Major ) ) Lengthin Catchment A-nnual )
] Tributaries ) discharge in Remarks
rivers km. in sq. km. .
million cu. m.
1 2 3 4 5 6
Godavari .. . 1,465 3123812 105,00Qat  48-6 per cent of
Dowlaiswaram)  the area lies in
Mahrashtra.
The Pravara 200 6,537 1,980
The Purna 373 15,579 2,830
The Manjra 724 30,844 7,640
Penganga 676 23,895 5,110
Wainganga 609 61,093
Wardha 483 24,087 6,800
Pranhita 113 109,077 36,810 Length after the
confluence with
Wainganga.
Krishna .. 1,400 258,948 67,675 (at 26-8 per cent of
Vijayawada) the area is in
Maharashtra.
Bhima 861 76,641 12,690 Its basin extends
beyond
Maharashtra.
Koyna 3,964
Tapi . 724 65,145 17,982 (at 79 per cent area
Kathor) in Maharashtra.
Purna . 18,929 2,004
Vaghur . . 2,592
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Girna . 10,051 3,014

Bori . 2,580 451

Panjhra . 3,257

Aner " 1,702 261
Vaitarna .. 126 2,572 4,350
Ulhas . 122 4,637 3,014
Savitri . 80 2,257 1,467

SOURCE. €. dz. MOt ddze dOVIs yoOkHfp yHodkzr. sihdHdEz d&sdyd
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CHAPTER VI
CLIMATIC CONDITIONS

Forming a part of the tropical monsoonal lands, Maharashtra displays significant
regional variations notonly in thermal conditions but also in the amount and intensity of rainfall
and the duration of the rainy season. Temperatures are usually the lowest in January, but the
highest temperatures are not experienced during one and the same month all over the &te.
Temperature maxima occur on the Konkan coast in March, in upland Maharashtra in April and
in the Vidarbha region and the hill stations of Western Ghats in May. On the coast, the sea
breezes are gradually strengthened with the arrival of summer as aasult of increasing
pressure gradient, and heavily moderate the summer temperatures. The upland should show
maximum temperature in May, the month that corresponds with the position of the sun, but
the cloud bursts which invariably occur in late April or ealy May exercise a cooling influence.
In late May, the clouds, a precursor to monsoons restrict the amount of insolation. In the
eastern part of Maharashtra, these moderating influences are absent and the temperature
maxima coincide with the passage of thesun.

July is the rainiest month in all parts of the State. Much of the rain is received from the
south-west monsoons. The north-east monsoon brings rain only to the eastern part of
Maharashtra comprising Amravati, Nagpur, Yavatmal, Chandrapur and Bhandaga districts.
December is the driest month in the eastern part and February in the rest of the State.

Temperature Conditions. April and May are the hottest months on the plateau when
the mean maximum temperature rises above 40°C over much of the central eastern part of the
State. Nandurbar, Jalgaon, Solapur, Nanded, Parbhani, Nagpur, Akola, Amaravati and
Chanda, each has a mean maximum of over 40°C in May. The mean monthly maximum of
42-8°C for Nagpur, Chandrapur and Jalgaon in May is the highest in the State. Some stations
in Wainganga valley like Chandrapur, Sironcha and Brahmapuri attain a maximum of over
46°C in the month of May. In western upland Maharashtra, the temperature maxima in
summer are more moderate. At Nashik, Pune and Kolhapur, the mean maximum of the
hottest month does not exceed 40°C. On the Konkan coast, there is further fall in the mean
maximum. For Ratnagiri, the mean maximum of the hottest month is only 2-7°C. Bombay,
no doubt, shows a slightly higher mean maximum of 3-3°, obviously an influence of urban
and industrial landscape.

December and January are the coldest months, December in the Central and Westrn
Maharashtra plateau and January in Konkan and Eastern Maharashtra. The mean minimum of
the coldest month on the coast varies between 16 and 20°C. (B-4° for both Ratnagiri and
Bombay). It varies between 11 and 15°C on the plateau (2-0° for Pune, 12-3° for
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Ahmadnagar, 12-7° for Aurangabad, 14-9° for Kolhapur, and 11-7° for Malegaon) and is

relatively low in the eastern part (Chandrapur 2-2°, Akola 12-6°, Nagpur 12-1° and Parbhani
12-7°). An exceptional feature of the cold winter nights are very low tenperatures in Jalgaon

and Nanded, both located in the valleys. Conceivably, they suffer from temperature inversion
when the cold plateau winds descend to the valleys. Local relief also makes a different. A
lower temperature during the winter nights at Ahmachagar (m. min. 12:5°) than at Solapur

(15-0°) can be explained only by higher altitude of Ahmadnagar.

The range of temperatures. The range of temperature on the coast is low, both
diurnal as well as annual, in contrast to the range on the plateau. The ddi range of
temperature all over the State is least in the month of July. The amount of solar radiation
received in July is relatively less as compared to April or May, firstly because of cloud cover
and secondly because of a considerably amount of heat emrrgy being spent in evaporation
from wet surfaces. Thus, the day temperatures come down and at the same time the night
temperatures become more steady because the loss of terrestrial heat is also prevented by
water-vapour present in the atmosphere and theclouds. There is thus a green house effect
produced by monsoonal weather that avoids extremes of temperature.

The increase in the daily range of temperature from July onward reaches a maximum
in December or January. It does not coincide with temperature maxima but with its minima.
January shows the maximum daily range both on the coast as well as on the plateau, though
the strength differs appreciably. The daily range on the coast, in Bombay and Alibag, is
around 10°C, but on the plateau it is almost doubg, varying between 15 and 18°C. Hilly places
like Mahabaleshwar show a low range, less than even 10°C in December, because of low
day-temperatures. Both, the Western Ghats and the coast, show lower daily, monthly as well
as annual range of temperature as o©mpared to the stations on the plateau. The
temperatures in January on an average, are 5 to 8°C higher on the coast as compared to hill
stations.

The annual range of temperature is highest in the eastern and northern part of the
State where the summers ae relatively hotter and winters colder. The coastal stations like
Ratnagiri and Bombay show an annual range of 5° whereas the places on the plateau have
much higher range of temperature varying between 13 and 15°C, with the exception of
Mahabaleshwar and aher hill stations which, with lower temperatures, behave like the
coastal stations in so far as the range is concerned.

Rainfall
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Far greater contrasts are observed in the distribution of rainfall than of temperature.
The rainfdl in the State varies fom 450mm in the driest part to over 6000mm in the hilly areas
of the Western Ghats. Thecoastal area receives 2 to 3000nm rainfall, the Western Ghat hills 4
to 6000mm, the western part of the plateau 7 to 800mm, the dry core 4 to 500mm, the
eastern part of the plateau 7 to 800mm and the eastern margin of Maharashtra 12 to 1506im
rain.

Leaving aside the Konkan, the Sahyadris and the WardhaWainganga basin, most
other parts of the State receive less than 1006hm rain. Much of this rain is brought by the
south-west monsoons during summer, and about 90 per cent of the rain falls in the 4
monsoon months from June to September. Some rain is received in October and November
associated with storms. The amount of such rain does not exceed 20 per cent. The October
rains are very vital in the agricultural economy of the region. The WardhaWainganga basin
receives some rain from the north east monsoons in winter months which does not exceed
1/10 of the total rain in the area.

Over much of Maharashtra, the summer monsoors burst around 10th June. They
arrive a little late, around 15th June, in eastern Maharashtra. On an average, July is the
rainiest month with the largest number of rainy days. This applies as much to the dry part of
Maharashtra as to the rainy hilly and castal tracts. The coast receives about 2000nm of rain
which progressively ircreases to the south, with 2029mm at Bombay suburban to 261/nm at
Ratnagiri. As expected, on a west-east traverse, the rainfall increases inland from the coast
on the same latitude till the Sahyadrian divide. All the places, a few km. inland, show higher
rainfall. Devrukh (17 O3N.) receives 3679nm as compared to Ratnagiri (16=59N) with
261Mmm. Malvan (16°-02") receives 2154 mm of rain while Kudal (16°01") with an inland
location enjoys 3082nm of rains. Even in case of Bombay, the Kurla observatory, a slight
inland location, receives 2029mm of rain as compared to 180hm at Colaba. Moving over the
ocean, as the monsoons approach the coast, they suffer from a slight retardation in the
condensation process, till the winds start ascending to cross the Western Ghat barriers and
thus bring orographic rains. Even the Konkan plateau is about 2250m high and requires
some ascent from the wind. In fact, west of the Western Ghats, the amount of rainfall varies
with the latitude and the height of a place. A higher place invariably gets more and a place
farther north, less rain. In some situations, one may compensate for the other. Matheran,
(18°-59' N, latitude) with a height of 707m. ASL, receiving 5167 m annual rain, presents a
contrast with the coastal station of Kolaba (18°-54") that receives only 180Imm of rain.

The zone of heaviest rainfall coincides with the Sahyadrian mountainous zone. The

stations located in this zone receive 3 to 6000nm rains. Igatpuri, Lonavala, Mahabaleshwar
and Gaganbavda, all receive over 300@nm. of rain and the last three receive more than
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6000mm of rains. The rainiest place in Maharashtra is Amboli, in Ratnagiri district, nested in
the Sahyadris and overlooking theKonkan. Occupying one of the southernmost locations in
Maharashtra and directly exposed to the SouthWest monsoons, it receives 7477mm of rain.
Surprisingly, the station receives more than 10nm of rainfall in each month except February
and March.

The decline in the amount of rainfall east of the Sahyadris is quicker than its rise from
the coast. The heavy rainfall zone gives place to a near semarid belt hardly 10km east of the
divide. The Sahyadris really cast their shadow to create a rain shadow arealn Poona district,
Lonavala on the Sahyadrian divide receives 4308m of rains which decline to 1124mm at
Vadgaon hardly 25km to the east, and 661mm at Poona, 6&m from the divide. Further east,
the places in the dry core of Maharashtra receive less than ®0mm of rains. Jejuri, Baramati,
Sangamner, Dhond, Akluj, Phaltan all receive less than 500nm of rain. East of 75° longitude,
the rainfall increases again, but the increase is gradual. The districts of Khandesh and estern
Vidarbha receive 8 to 90@nm rain while the eastern extremity of the State receives 14 td500
mm.
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Thus, from west to east, there is an irregular rainfall profile in the State, a peak
coinciding with the heavy rainfall zone of the Western Ghats, a steep drop coming with the
rainshadow and its degeneration into semiarid tract, followed by a gradual rise in Vidarbha
districts where it is steady till one reaches in the extreme eastern part of the State with a
moderately high rainfall.

Seasonality of rainfall. The rainfall regime in different parts of Maharashtra is not
identical. The contrasts are not only quantitative but qualitatively significant, and have far
reaching consequences on the agricultural practices of the State. While it is true, that more
than 85 per cent of the rain falls during the five monsoon months, June to October, the winter
rainfall, though scanty is equally important. Regardless of relief, Maharashtra could be
roughly divided into two halves on the basis of rainfall regime, the westernand the Eastern.
The western half, which includes the coast, the Western Ghats and the western part of the
Maharashtra plateau, receives very little rain from December to March. In this part, February
is the driest month. As one moves east, the amount of winter-rains increases, and February
assumes the importance as a month with second rainfall maximum of the year. The driest
month in the eastern part of the State is December. December is the month that divides the
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tapering influene of summer monsoons fromthe onset of the winter (north-east) monsoons.
Eastern Maharashtra experiences winter monsoons from January to March, with only a
moderate rainfall of 50 to 60mm. InFebruary Bhandara receives 3-8mm, Chanda 25mm,
Nagpur 23-4mm and Amravati 16nm of rainfal. The winter rains of eastern Maharashtra do
not penetrate deep inside Maharashtra and Western Maharashtra hardly receives any winter
rains.

Duration and intensity of rainfall. There is a significant association between the
amount of rainfall and the nunber of rainy days. The intensity of rainfall, measured in terms of
rainfall divided by the number of rainy days, is higher in places with greater rainfall and a larger
number of rainy days. No part of the State has less than 30 rainy days in the year witlthe
highest number, 124, at Amboli, which also has the distinction of enjoying the heaviest rainfall
in Maharashtra. On an average, the Konkan coast has 80 to 100 rainy days in a year. The
Sahyadris have 100 to 125, the plateau 30 to 60 and the Eastern Mahashtra 50 to 75 rainy
days in the year. The number of rainy days is not always the highest in July which is the
rainiest month all over, and in some places August has as many rainy days as July.

A significant fact about rainfall is its distribution overthe four monsoon months. The
onset of the monsoons is a lingering process and the rainfall in downpours and drizzles
continues for a week or ten days. After the July rains, there could be a dry spell in August
which is most damaging to the crops. If the rainfall in July and August is above average, risk
of Kharif failure is minimized. In September, the rains occur in drizzles with occasional heavy
rains. The retreat of the monsoons n October is accompanied with thunder, lightening and
rains. These rains muld be quite heavy bringing considerable moisture to the soil and the
growing crops. A high October temperature, a feature of the monsoon climates, is
responsible for a downpour comparable to the rains associated with the onset of monsoons.
November rains also called iwali rainsvin Maharashtra, though not very heavy are very vital.
These reinforce moisture in the soil that is a critical requirement for rabi crops.

Water-budget

The enclosed map depicts water budget of different stations in the State. The map,
not as common as the temperature and rainfall maps, attempts to examine the relationship
between the amount of rainfall and evapotranspiration and surplus or deficit of moisture that
might result at a station. If the amount of rainfall is less tha the potential evapotranspiration,
naturally there is a deficit, but if on the contrary, the amount of precipitation is in excess of the
evapotranspiration, there is a surplus which gets stored in the soil and is known as
soil-water- storage which is utilzed at a time when the evapotranspiration increases.

Contents



In no part of Maharashtra the soil has enough water storage to last for the whole year.
Even the rainiest of places like Mahabaleshwar and Matheran do not store enough water in
the soil to meet the demands of evapotranspiration during the dry months. The water deficit is
felt from November to May in all parts of the State, and in some parts, not even a single
month shows a surplus. On the other hand, even in dry areas, some months do have a rainfall
surplus but the excess of rainfall is spent in recharging the dry soil and a surplus does not
materialize.

In Konkan and the Western Ghat regions, as much as in other parts of the State, the
winters are dry and the soil is devoid of moisture. This is particudrly true of Konkan. The soils
in the Sahyadris do have moisture but inadequate to meet the demand of evapotranspiration.
Thus, whatever moisture remains in the soil is utilized, and April and May are the months
when virtually no moisture utilization fromthe soil takes place. The deficit in April and My is of
the order of about 100nm at Mahabaleshwar and 150nm at Matheran. With the onset of
monsoons in June, the deficit is made up, the soil moisture recharge takes place till the soil
attains its field capacity, and soon a surplus is created which results in surface runoff.

In Maval which comprises a Dkm wide rugged and dissected zone consisting of
spurs, valleys and the irregular terrain of Sahyadris, the shrinking rainfall does not permit an
absolute surplus, but only a soil storage by rainfall excess over evaporation. The accumulated
deficit is as much as the field capacity of the soil which has to be eliminated before surpluses

in the soil could be created. Dhule, Nashik, Pune, Satara and Kolhapur all have a deficit of
over 500mm in the month of January. Dhule and Akola have a much higher deficit because of
low altitude and higher temperatures.

Paradoxically, the coastal areas show a much higher deficit than the plateau. High
temperatures resulting from coastal location cause greater evaporation, and the surplus is
quickly exhausted. Since whatever the surplus, the maximum soil moisture storage will not
exceed its field capacity. Mahabaleshwar shows a surplus of over 5649nm but much of it
goes as surface run off, and the heavy downpour of the rainy months is no help in ensuring
moisture all the year round. If the rainy parts of the State show a surplus of rains for five to six
months, it is because the soil in these parts does not only get fully reharged but has enough
surplus which saves the soil moisture from being evaporated and the field capacity of the soils
is maintained till the end of the rainy season. In areas of low rainfall like Central Maharashtra
(Pune, Ahmadnagar, Osmanabad, Solapur and Parbhani), the process of recharge does not
reach a stage to produce a surplus, or even to fully saturate the soil to reach its field capacity,
since the latter has to be acquired only by the surplus of precipitation over the losses caused
by potential evapotranspiration.
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CHAPTER VII
SOILS

The soils of Maharashtra like the soils of India have been variously described.
Individuals and institutions have grouped and described the soils of the State as warranted by
their own needs. The State, however, is commonly known for its black cotton soil that covers
the entire State of Maharashtra. A closer scrutiny will show that the fertile black cotton soil,
popularly known as WegurVis confined to only the valley plains, the worn out and almost
levelled up low dvides, foot hill plains and the medium height surfaces of planation i.e. old

plains which now appear as plateau tops. The rest of the area and it is almost 3/4 of the area

of the State carries a soil cover which presents contrasts in its composition, colour and
texture, besides depth and the nature of its profile.

One may even hazard a rough generalization by saying that since the parentage is the
same, most soils having developed from basalt, it is the topographic situation and the climatic
characteristics which work as major influence on soils. Climate is preeminently important in
initiating the process of weathering and soil formation. Topography, on the other hand,
influences the retention, removal or deposition of soils in certain specific areas.

The soils of Maharashtra are grouped into the following broad categories:

(1) Coarse shallow soils

(2) Medium black soils

(3) Deep black soils

(4) Clay loam

(5) Laterite and lateritic soils

(6) Coastal alluvium

@) Reddish, yellowish and brown soils
(8) Brown grey soils.

This classification adopted by the department of agriculture Government of
Maharashtra, has neither a genetic basis nor follows an accepted international soll
classification. It has, none the less a practical advantage in being more amenale to areal
mapping for agricultural planning, since each class corresponds to a topographic situation.
For instance the coarse shallow, medium black and deep black soils roughly correspond with
high plateaus, low divides and river valleys.
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A simpler classification would, perhaps, be to divide the soils into 3 broad categories.
These may roughly correspond to climate, and may represent the zonal groups of Marbut of

USA or Dokuchaev of USSR. These could be :

(@D Red, brown and lateritic soils of high rairfall areas
(2) Black, dark and grey soils of moderate and low rainfall
(3) Coastal and other river alluvium, usually dark grey

Thus, the coarse shallow, the medium black or deep black soils are the topographic
variants of the black, dark, and grey soils. The lateritic and reddish brown soils of the
Sahyadris are grouped into the red, brown and lateritic soils of high rainfall areas, and the
coastal alluvium and the clay loam and brown grey soils are included into coastal and other
alluvium. Since the clasdfication adopted by Agriculture department is quite familiar it is
discussed here.

1. Coarse shallow soils. Such soils occupy the major divides, with the exception
of Western Ghats. The Ajanta plateau, the Balaghat plateau and Mahadeo range carry such
soils. Because of the paucity of rainfall, weathering in these areas is retarded and so is
leaching, with the result that coarse shallow soils with very little humus occur on these
plateaus. Occupying the divides, these areas have not received any transporéd soil. The
thickness of such soils is restricted by the depth of weathering, which does not exceed 40cm.
In the western part of these plateaus, where the rainfall is slightly higher, the thickness is
greater and close to water courses it reaches a depthof even a metre. These soilsoccupy a
zone having 600 to 750nm of rains, and are neutral or alkaline in reaction. The moisture
storage in these soils is limited because of their shallow profile and a coarse texture which
does not permit much capillary water. The free water is easily drained or evaporated. These
support only rainfed crops like bajra, Wachnivand Waraiv

Medium and deep black soils. The medium black soils occupy the eastern margins of
the plateau divides which are either lowered, or replaced by erosbnal plains, either as a result
of the recession of the plateau margins or because of dissection by the tributaries of some
major rivers. The medium black soils, occupying the largest area of the State grade into deep
black soils, and differ from the latter in their depth of the profiles, colour and texture.

The deep black soils. Popularly known as black cotton soil, these occur in areas of
moderate rainfall. Usually, these soils occupy the valleys, terraces, flood plains and lower
parts of almost all basins being enriched heavily by the sediments brought from the slopes by
wash, creep and innumerable small water courses. Their colour is nuch darker than the
medium black soil, and thickness of the profile much deeper. These soils also have a larger
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fraction of clay. Devoid of any leaching, since they occur in areas of moderate and low
rainfall, and poor or no chemical weathering, the soils have not suffered from any loss of
bases or concentration of iron or aluminium in their upper horizons. Thus, they have an
alkaline reaction and are known for their high content of lime (1 to 5%) and other bases. The

lime takes different form. It may occur as nodules in the profile or as a band. Despite their
dark colour, the deep black soils are poor in organic content and even nitrogen but do not
show any deficiency in potash and phosphates. The pH of these soils is between 8 and8-5,

containing .2 to .3 per cent of soluble salts.

As suggested earlier, the coarse and the medium and deep black soils are the
topographic variants of the same type of soil, changing their texture, colour, lime content and
the thickness of profiles. The deep black soils in theriver valleys could as well be called
alluvial soils as they represent an accumulation of transported soil by rivers. The transported
deep black soils are richer than the residual black soils. The availability of irrigation from the
ground water in the river terraces has made these valley soils a very dependable avenue of
agriculture. These are the soils that grow rabi jowar, cotton, wheat and a variety of cash
crops, including sugarcane depending upon the availability of irrigation.

Clay loam. This soil 5 shown at two places on the map one patch in Thane district

and another in Bhandara. Both these areas receive about 15002000mm of rains. The soils

are clayey. In Bhandara these are known aslaliV the black, and in Thane district it is the soil

of the paddy fields. The soils are similar to the medium black soils, but being in more rainy
parts, they make good paddy fields.

Lateritic soils. There is voluminous literature on the occurrence and properties of
laterites and lateritic soils. Maharashtra preserns some of the best examples of laterite and
lateritic soils. Laterites are the products of chemical weathering with excessive leaching of
bases and a surface concentration of iron, aluminum and even silica. This happens in tropical
climate with a rainfall of over 2500nm and a well defined dry season. The Sahyadris and
Konkan, both offer excellent sites for lateritization. Mahabaleshwar, Panchgani and other high
plateaus like Matheran and the entire Ratnagiri district havea considerable thickness of
laterite. Presence of iron in the parent rock is a prerequisite for the development of laterites,
and this is satisfied by basalt only too well.

The particles of disintegrated laterite and the highly leached red soil, together give rise
to what is known as lateritic soil, a soil that has a tendency to develop a crust after the rainy
season. The processes of surface concentration of iron oxides are manyfold and still debated.
The soil is highly acidic showing a pH value of 5 to 6, devoid of all bases, but rich imitrogen.
The soils support forests and inferior varieties of millets. As for laterites, it is better to treat
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them as rocks, lateritic soils occur in Ratnagiri district and on the high plateaus representing
the crestline surfaces of Sahyadris and their $opes. These are the least productive soils of the
State. Since these occur in heavy rainfall areas with very rugged terrain, they have not
attracted cultivation and are either desolate plateaus or carry jungle type vegetation in
Konkan.
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Coastal alluvium. The alluvium brought from the coastal river basins and deposited on
the coast is known coastal alluvium. Generally, these are associated with the mouths of the
streams, or their estuarine plains. Some of these coastal alluvial plains have evegkd out of the
ancient abrasion platforms that were subjected to the planation by sea. The retreat of the sea
exposed these surfaces, which in due course were spread with a mantle of fine silt brought
from the hills and the plateaus inland. The streams orthe gullies that brought these silts are
short, and the explanation for the fine texture of these soils lies in deep chemical weathering
which transforms the Deccan basalt into clay and clayey weathered material, subjected as the
entire Western Ghats are b heavy rainfall. Irrespective of gradient, therefore, the coastal
streams and small water courses transport only fine and very fine silt, since rock fragments
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and gravels are not produced by weathering in the Sahyadrian zone, that is drained to the
Arabian sea, finds its way to the coastal alluvial plains and enriches these soils. Since much of
this alluvium is derived from the weathered mantle from which the bases are already leached,
the percentage of soluble salts in these soils is relatively low. Thesesoils have a neutral
reaction with a pH value ranging between 7 and7-5, and are used for growing paddy, taking
advantage of the flat surface and a rainfdl varying between 1800 and 2506m. The
Dahanu-Dahisar plain, the KalyarrUlhasnagar plain and the Pawel-Uran plain around
Dharamtar creek, and a number of tiny plains on the mouths of the hill streams have an apron
of coastal alluvium.

The depth of coastal alluvium does not exceed 1 tol-5m. In places one comes across
even rock exposures. The addition of organic waste over the years has made the soil even
black at places. The sea incursion has a very important influence on the soil, particularly
during the monsoons. The south-west monsoons not only increase the height of the waves
submerging the coastal areas but also obstruct a free discharge of river water into the sea.
The retarded drainage, due to a temporary rise in sea level and tidal incursions, has changed
part of the coastal plain into saline wastes. Coastal alluvium could, therefore, also turnmto a
saline soil. Beyond the tidal limit, some of the best paddy fields are located in the coastal
alluvial soils. Thane, Kolaba and Ratnagiri are the three districts that have such soils.

Reddish, Yellowish and Brownish soils. Such soils occur in the eastern part of
Chandrapur and Bhandara and in the Sahyadrian range. These have partly the properties of
the lateritic soils. Excessive leaching resulting in the loss of alkali cations and the
concentration of sesquioxides are the basic features of the pedognesis of these coloured
soils. The soils retain their colour even after being transported, since the process of leaching
continues as long as they exist in areas with over 150énm rain. Being not very productive,
these were the unfavoured soils of the eany settlers permitting the growth of forests. In the
forests of Chandrapur, eastern Maharashtra and the Western Ghats, the reddish brown soil is
the rule. The divides, reaching a stage of near planation are occupied by forests. The
extensive teak stands of eastern Maharashtra and Western Ghat region thrive on this inferior
variety of soil which is neither fertile nor retentive of much moisture. In both parts of the State,
the eastern part as well as the Western Ghat region, these soils usually occupy undulang
grounds. This has to be noted that the schistose rocks of Wardha Wainganga valley is rich in
iron, comparable to Deccan basalts, which constitute the Western Ghats in Maharashtra.
This explains the soil colour in ChandaBhandara area.

The Brown gray oils. The outer flood plains of WardhaWainganga carry a brown
gray soil which owes its characteristics to a parentage that is dominated by granitegneiss
rocks of pre-Cambrian. Unlike the soils having reddish colour in the high rainfall area, and
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black colour in the low rainfall area of the plateau, the soils here are neither red nor black but
have a gray appearance. Absence of iron and a moderate rainfall have produced this kind of
soil. The outer plains of the basin are not subjected to annual inundation, and thus
year-after-year enrichment of these soils does not take place. These are not as fertile as the
black soils, containing a high percentage of calcium carbonate and other soluble salts,
deficient in iron and potash, and characterized by a low percentageof clay.

Saline-Alkaline soils. Known as bolonetV these intrazonal soils usually occur in
relatively dry areas, irrigated areas and areas suffering from tidal incursions. In most cases,
appearance of alkalinity on the surface is the main property of tiese soils. Any soil containing
more than 0-5 per cent soluble salts is considered as saline. With the soluble salt content
exceeding 0-5 per cent, the soil is rendered unsuitable for the optimum growth of crops. If the
percentage of soluble salts is less,say around 0-2 per cent, one may call such soils alkaline.

Such soils occur on the coast where the tidal incursions have rendered some areas of
Kolaba and Thane districts highly saline. In irrigated areas of Pune and Ahmadnagar districts,
the canal irrigation has raised the water table in some parts and evaporation through the
capillaries brings the salts in solution to the surface where they get precipitated. Thus, at
many places, in irrigated tracts one comes across alkaline efflorescence.

Functional incongruity between soil and rainfall in Maharashtra

The topography, the rainfall, and the distribution of soils do not ideally coincide to
provide the best possible conditions for agriculture. The best of soils in the State suffer from
inadequacy of rainfdl and frequent droughts. The heavy rainfall areas in Western
Maharashtra, are devoid of good fertile soils either because of the dissected hilly terrain or
excessive leaching and lateritization. The thin soils on the plateaus and slopes can be used
only for growing rainfed crop. These are not suitable for crops like paddy and jowar. At best,
inferior millets can be grown. The black cotton soils which occupy the largest area in
Maharashtra unfortunately occur in dry tracts. This seriously limits their usefiness. With more
rainfall, their utility would have increased several fold. Thus, this most fertile soil can be
harnessed only with the help of irrigation. In the absence of irrigation, hardy grains like jowar
is grown wherever the soil is thick. The sceneis gradually changing with the coming of canals
in many parts. Wherever irrigation has been made possible, these soils have been able to
sustain crops like sugarcane, wheat and other cash crops, such as grapes, bananas and
oranges. Black soils unfailinglypromote agricultural prosperity if irrigation is available.

With increased rainfall and a flat terrain, wherever alluvium has accummulated, paddy
is cultivated. This is the case with Konkan, Chandrapur and Bhandara districts.
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CHAPTER VIII
FORESTS OF MAHARASHTRA

There is hardly any doubt that the forests occupied a much larger area in Maharashtra
in the past, than today. The expansion of agriculture, grazing and other activities of man,
consequent upon an increase in population has led to an ever increaing encroachment on
the forests and a resulting shrinkage of their areas. Today, the forests occupy only the hilly,
rugged, and inaccessible areas with poor and infertile soils which are unsuitable for
agriculture, and if cultivated, will yield only marghal returns. Thus, agriculture the main
sustenance of the people in this country, gets the first priority and claims the best land. For
long, forests were treated with certain degree of indifference, and their existence implied a
hostile inhabitable domainfit only for wild life. They were encroached upon only for food, fuel,
fodder, timber and medicinal plants. They were exploited but not maintained and protected.

The advent of British rule in India saw a systematic and intensive exploitation of
forests. The conservation and development policies were nominal, and intended to promote
the growth of timber wood. The forest policy, if any, had a mercantile orientation.
Preservation of nature was not seriously considered, and the apprecication of an ecological
damage, that might result as a consequence of excessive exploitation, was farthest from the
mind of the planners. This led to the neglect of natural forests and the focus shifted to
plantation forests that could provide sustained yield of commercial timber It is only during the
a decade or two that the ecological deterioration in many parts of the world has started
exercising the minds of naturalists, and giving forests the importance that they deserve.
Today, they are valued much-more for their pivotal rde in preserving the ecological
equilibrium than as an economic resource.

According to the statistics provided by the forest-department of Maharashtra, the
forests in the State occupy 66,725 sq. km. of area. This forms over 21-7 per cent of the area
of the country under forests. Both these percentages, for India as well as Maharashtra, are
deceptive. A large part of the area classed as forests is not only under very sparse vegetal
cover but even barren. Both, forest and revenue departments are guilty of stowing
exaggerated figures of areas under forests, which are far from reality. There is no definition in
terms of the volume of vegetal material or the frequency of trees per unit area to include a
patch of land under forests. What these departments provide, is the legal status of the
land-use category as shown in records. It will be a pertinent exercise for the forest
department to adopt an appropriate definition and undertake a survey to find out the acreage
actually under forests and not the land classified as forests.
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The forested area in the State is distributed in three zones, the western, the northern
and the eastern. These correspond with the three relatively heavy rainfall zones and the
mountainous areas. The western zone includes the Western Ghatsand its foot hills; the
northern zone comprises the Satpuras and the Melghat, and the Eastern Zone corresponds
with Ramtek upland, Chiroli hills, Ahiri upland, Dewalmari hills and Nawegaon hills. These
zones, besides being in mountainous and hilly areas, ae also the areas of very heavy to
moderately heavy rainfall. No part of Maharashtra hawig a rainfall of less than 1006m rain
has any forest, though this statement may not conform to the inclusion of scrubland and
bushes even in a lower rainfall area undr forests. The Western Zone includes Thane, Kolaba,
Nashik, Dhule and Kolhapur, the northern zone Amravati and Yavatmal and the eastern zone
Nagpur, Chandrapur and Bhandara districts.

The districtwise distribution of forests shows a concentration in the eastern part. Half
the forests of the State lie in the five districts of Vidarbha, viz. Chandrapur, Bhandara,
Amravati, Yavatmal and Nagpur. In fact, Chandrapur district alone accounts for 30 per cent of
the forested area of the State. The forests of Chandxa are important not only for their areal
extent but also for their quality and luxuriance. The Malghat region of Amaravati has some of
the best moist-deciduous forests of the State. Dhule and Nashik districts, on the eastern,
and Thane and Kolaba on the western slopes of the Western Ghats, are other areas which
carry valuable forests. Dhule, Nashik and Thane, each has at least 6 per cent of the forest
area of Maharashtra. The appendix gives the area of forests in the districts.

Types of Forests

Ecologically, several types of forests can be identified in Maharashtra. These accord
with the classification suggested by Champion and Seth, and take into consideration the
amount of rainfall and soil moisture in an area, and the morphological characteristics of tte
member trees. Of the sixteen groups suggested by Champion and Seth, the forests of
Maharashtra find a place at least in five categories. There is, however, some ambiguity about
the forests in the high rainfall areas of Western Ghats. These are classifiék by the forest
department as Bubtropical broad leaved hill forestsv One wonders if these could not be
grouped into Tropical wet evergreen forests. True, the forests at Mahabaleshwar, Matheran,
Bhimashankar and Ambolighat have nothing of the luxuriance 6the Tropical wet evergreen
forests but their stunted growth is owing to edaphic constraint. The lateritic crust that has
developed at Mahabaleshwar and Matheran is detrimental to the growth of trees. The
evergreen forests of Western Ghats could, therefoe, be classified as Western sub-tropical
hill forestsVwhile describing them in a framework of Maharashtra State, but it will not be
wrong to call them Tropical evergreen forests. At places, they area described asl$ub-tropical
Evergreen Forestd/ How do they become subtropical is not quite understandable. Perhaps,
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another category like Uropical hill forestsvVcould be introduced to cover forests like those at
Mahabaleshwar. Here, they will be discussed as Tropical Evergreen hill forests. The other four
types of forests, that are found in Maharashtra, are Tropical Moist deciduous. Tropical dry
deciduous, Tropical thorn forests and the littoral and swamp forests. The five groups are

discussed in the following order:

(1) Tropical Evergreen hill forests (also called subtropical Evergreen, forests)
and Western sub-tropical hill forests.

(2) Tropical Moist deciduous

(3) Tropical Thorn forest

(4) Littoral and Tidal swamp forests.

Tropical Evergreen hill forests These forests are confined to the high rainfall areas of
the Western Ghats in very inferior, red or lateritic soils, or on lateritic plateaus. While a heavy
rainfall gives these forests an evergreen aspect, the lateritic soils and steep slopes account for
their stunted growth. With the same amount of rainfall, a luxuriant evergreen forest could
grow, but for the poor edaphic conditions which adversely affect the growth of trees. Another
factor that militates against the growth of these forests is a long dry seasn. Unlike the
Western Ghats in the south, where the winter monsoons bring significant amount of rains, the
Northern Sahyadris are devoid of rains, practically for half the year and the soil moisture is
completely depleted. Thus, February, March and April are the months when these forests
experience moisture stress. Wherever there is a thick cover of laterite, only small shrubs
thrive. A massive lateritic plateau, with a thickness of laterite as muchas 10m, carries no
plants. This can be seen from Panchghani laterite plateau, or Mahabaleshwar plateau at
Wilson point. Usually, the margins of these plateaus, where the saprolithic horizon is
exposed, are characterized by forests. The margins of these hgh altitude (1000 to 1400n.)
plateaus carry more vegetation and are better covered with forests than their tops. There is
also a belief that the blanks in these forests are due to the practice of shifting cultivation,
locally called Kumri, or because of forest fires.

The height of trees inthese forests seldom exceeds 15m, and may locally reach 2.
Trees with a girth of 2n are seldom observed. The modal heightof the trees, may be around
10m, which may shrink to as short as 9m in hard laterites, and grow to a height of 25m. in
moist areas. As one descends, on either side of these high plateaus, the evergreen forests
give way to semi evergreen forests. The principal species inhabiting these forests areJamun
(Syzygium-cumini), Pisa (Actinodaphne hookeri), Anjani (Memecylon umbellatum), Hirda
(Terminalia Chebula) and lanki (olea diocia). These forests possess limited economic
importance. They make a poor quality timber. The hirda fruit is used as a tanning material,
and other trees are exploited for fuel. But existing in a perfect symbiotic relation with the
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milieu, they make an invaluable contribution to the ecology of the area, and to the
preservation and protection of wild life. These forests protect the land from erosion, and save
the area from extreme aridity. The losses due to evaporation are considerably mimiised as
the soil is not directly exposed to the sun. They may also be responsible for conserving
moisture in the catchment of the rivers. Mahabaleshwar forests which are typical of this
category, occupy the source region of Krishna, Koyna and Savitri. The plateau would have
been wiped out long ago but for its forest cover which decelerates the pace of the headward
erosion of these streams.
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Fig 13

Tropical Moist Deciduous forestsT Also known as Southern Tropical moist
deciduous, to distinguish them from the northern tropical moist deciduous, these occur in
areas with 1000 to 250énm of rain. These are found in Chandrapur, Bhandara, and Melghat
division (the last one is in Amravati district) and the slopes of the Western Ghats thatspread
into Nashik, Thane, Dhule and Kolhapur districts. The tropical moist deciduous forests
account for 17 per cent of the total forest area of the State. Despite a fairly high rain, these
areas show a moisture stress in the dry period and the trees have to shed their leavego
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conserve moisture and are deciduous in character. The growth of the trees is confined to the
rainy season and a few months thereafter till the moisture lasts in the soil. The tropical moist
deciduous forests occur at a relatively lower altitde and do not occur beyond 700m. ASL.
The soils in these forests are reddish brown, and the slopes under fairly high rainfall permit
leaching of soils, making them poor in lime and alkalies. The pH value ranges between 6 and
7.

The most important species in these faests is Teak (Tectona Grandis). Not
infrequently, natural teak is found replaced by teak stands planted by forest department. The
reserved forests of Thane and Nashik districts abound in teak, so also the forests in Chanda,
Bhandara and Melghat (Amravati district) regions of the State. These forests provide timber,
are well protected by forest department, and form the principal source of revenue. Teak
forests occupy over 11,500 sq. km. area, which is about 1/5 of the area under forest
department. Other species in the moist deciduous are ain (Terminalia Tomentosa), haldu
(Adina Cordifolia) Bondara (lagerstroemia parviflora), Kalam (Stepheygynae parvifolia) with
a sprinkling of bamboos in certain areas that form the understorey.

Tropical Dry Deciduous foreds. These forests occur in a relatively low rainfall area,
the rainfal varying between 1000 and 125®&m. These are relatively thin and occupy two thirds
(62%) of the area under forest department. Parts of Vidarbha and Khandesh and the eastern
slopes of Westem Ghats enjoying rains below 125éhm, are the areas grouped under this
category. This is a blanket type and has been shown wherever the evergreen and the moist
deciduous were found absent.

Dry deciduous are further divided into two subtypes, the Dry teak brests and the Dry
mixed deciduous forests. In the first category, species like teak, tiwas (ougeinia
dalbergioides), Khair (Acacia Catechu), Shivan (Gmelina arborea) and Dhavda (anogeissus
latifolia) are found. The mixed deciduous on the other hand are rgresented by Salai
(Boswellia Serrata), dhavda (Anogeissus latifolia), moin (Lannea grandis), garari
(Cleistanthus collinus), rohan (Soymida febrinfuga) and ain (Terminalia tomentosa). The
timber derived from these forests is of inferior quality and the foests are used for fuel.

Tropical Thorn forests. This type of forest occurs in areas haing a rainfall of less than
500mm and contains thin Jungles and clusters of Xerophytic trees. Much of the forests, in the
dry tracts of Western Maharashtra, belongs to this category. The main species arebabul
(acacia arabica), ber (Zizyphus Jujuba) and palas (Butea monosperma). The last one,
palas, is more common in Wardha and Nagpur districts. About a sixth of the land classified as
forests comes under this category. Small patches of these forests are privately ownel.
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Littoral forests. A large part of the coastal area, with imperceptible gradient, is
submerged during high tides, but gets exposed during low tides. The daily tides and their
amplitude increase during the monsoons. The intertidal areas are colonised by mangrove
forests which are well adopted to the saline environment. These forests shoot up respiratory
roots and overcome the drowning effect of tidal waters. The sandy and weltdrained areas
and particularly the sand dunes are planted with casuarina. Mangroves in the intertidazone,
and casuarina behind the sandy beaches or in the dune area, have become important
vegetation. In Maharashtra, they are not as significant as in the deltéc areas of Bengal,
Andhra Pradesh and Orissa. These trees are used for fuel, and are also used in preventing
coastal erosion.

Preservation, protection and plantation of forests. The forests are owned, protected
and exploited by different agencies. Out of a total forest area of 65,000 sqg. km. in the State,
90 per cent is administered by forest dgpartment. About 15 per cent is under the control of
the Forest Development Corporation of Maharashtra, and another 7 per cent is under the
supervision of the revenue department of the State. The rest of the forests lie under private

ownership. The actual distribution is as follows:

T-8-1Forest Areas owned by Different Agencies in Maharashtra

_ Forest areas by legal status sq. % to the

Agencies ,
L km. svi v

administering the Total ,
forests Reserved Protected Unclassed geographical
area
1. Forest department . 38,253 15,304 2,449 56,006 18-20
2. F.D.C.M. . 1,051 92 40 1,183 0-38
3. Revenue department .. 1,459 161 3,528 5,148 167
4. Private forests . 1,741 . . 1,741 2-57
Total .. 42,504 15,557 6,017 64,078 20-82

The responsibility for supervision and control of majaeity of the forests rests with the
forest department. The forest department, it must be admitted, does not have adequate
machinery to supervise and protect them fully, and year after year, the forest area has been
shrinking. During the last one decade or ®, some degree of stability is reached, and
according to statistics provided by forest department, there is a 20 per cent increase in the
area under forest. The area has increased from 55,54-49 sg. km. in 1971 to the present
65000 sq. km.
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Notwithstanding the efforts of forest department, degradation of forests still
continues. Besides the illicit cutting, the level of encroachment has not come down, a direct
result of increase in population, particularly of urban areas, and consequent rise in the
demand for fuel. The WGrow more Food CampaignV immediately after the Second World War,
also claimed a sizable area of forest that was brought under cultivation. The encroachments
are not only confined to the margins of the forests, but have penetrated deep inside
sometimes with the connivance of forest guards, where timber and forest products are
stealthily exploited and the offenders escape during the night under the cover of darkness.

Shifting cultivation, particularly in the rainy areas of Western Ghats, hasalso wrought
enormous damage to the forests. This is practised in sparsely wooded areas, on the slopes of
the Western Ghats, usually under shrubs and bushes. More often these lands are owned by
individuals, but the land even under the charge of forest depatment is not spared. The
unproductive land on the slopes or even on flat surface with sparse vegetation is locally
known as WarkasV The leaves and branches of the trees are lopped, small bushes are
uprooted and a cover of dry-fuel is spread over and bunt in a small piece of land. The belief is
that the wood ash makes a good manure, the soil becomes rich in minerals, and because of
burning the weeds and pests are destroyed. The ash covered plot is used as a nursery for
inferior crops like Nachni and Vari Once the saplings are ready, they are thrown in the forest
clearings where they give a marginal yield. The process continues year after year, only the
plot for rab, and the area for slashing of forests and collection of leaves and twigs is changed,
till the forest is regenerated for making rab once again. Any visitor who crosses the Western
Ghats for the first time, in the month of May will be struck with nude appearance of trees,
particularly WinV of which the leaves and twigs are completely lopped formaking rab. Shifting
cultivation in Western Ghats is called&KumriV

Grazing has also caused havoc. It loosens the soil and induces erosion. Unlike the
cutting of mature grass, an operation in which the roots are not disturbed, grazing disturbs
the roots of the plants besides shaking the soil. The cattle are also likely to trample and cause
damage to the plants. In fact, the right of grazing granted to many villages could be
substituted with right to grass cutting.

Development of river valley projects hasalso claimed some forest land, but the gains
from the river valley projects justifies the sacrifice of a few hectares of forest land. In
Maharashtra, the loss of forests is marginal. In Western Ghat region which abounds in river
valley projects, over 2000hectares of forest land have gone to river valley projects though a
much larger acreage (13,000 hectares) is taken from the forest department for the
rehabilitation of the people affected by river valley projects.
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Forest produce. The economic gains flowng from the forests are enormous, but there are
some that are more spectacular. Some are shortterm and some of the benefits can be
realized only after a long period. The forest produce offer immediate gains and are the
principal source of timber, fuel, forage, medicines and raw materials for many industries. The
State produces 320,000 cubic metres of timber, and 1-46 million cu.m. of fuel wood annually.
Timber alone accounts for 65 per cent of the totalrevenue accruing from the forests. Other
important products include bamboo, bidi leaves and grasses. The revenue from each of these

produce is as follows:
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T-8-2 Maharashtra Forest Produce, their Value and Volume

Production (Quantity in Revenue in % of total

Forest produce lac cu.m. value (lacs of lacs of rupees  revenue of the

rupees) State
Timber 3-2 lac cu.m. 2,835 64-9
Firewood 14-66 lac cu.m. 532 12.18
Bidi leaves 388-89 lac rupees 648 14-84
Bamboo 108-7 9 103 2-36
Grass and grazing 36-7 7 38 0-87
Sandalwood 114
Gum 286 6
Other minor products 50-6 8 78 178
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Besides being used for timber, fuel, forage and medicine, forests support a number of
industries and there is virtually no substitute raw material for some of these industes. Some

of the industries supported by forests are:

1. Pulp and paper 5. Palmarosa oil

2. Plywood 6. Matcnes

3. Kath 7.  Textile machine accessories
4, Tanin

Pulp and paper industry rests almost entirely on the forest resources. The most commonly
used source of cellulose isWambooVand $alai woodV While bamboo is used for all varieties
of pulp and paper, Salai is generally used for newsprint. The Ballarpur Paper Mills at Ballarpur
in Chanda district, Sirpur Paper Mills in Andhra Pradesh, and tke Central pulp mills in Gujarat
get fully or partly their raw materials from forests of Maharashtra. Chandrapur, in fact, has
become an important centre of forest based industries. Kath is derived fromAcacia
catechuV and organized kath factories operate at Dahanu and Chandrapur. The use of Hirda
(Terminalia Chebula) as a tanning material has been traditional and the exploitation of hirda
fruit for extracting tannin continues. A factory for extraction of tannin from hirda is run at
Kolhapur. The light wood of semal (Salmalia malbarica) is used for the manufacture of
matches, and bobbins are made out of the wood of haldu (adina cordifolia) and Kalam. The
distillation of oil from rosha grass is an important industry.

Future of forests. With an increasing realization of the long term benefits on the part
of the Government and the people, the attitude of indifference and commercial gains has
given place to a feeling of affinity towards nature and moved the society into a conscious
effort towards preserving, protecting and growing forests. The role of forests in preserving
atmospheric oxygen, as a preserver of wild life and the rarest of flora and fauna, and as an
effective device against soil erosion has been well realized. In Maharashtranew varieties of
trees are being experimented with in certain areas, medicinal plants like dalchini, fruit trees,
cashew, and beverages like coffee, are being tried out in certain areas by the forest
department of the State. The preservation of forests inthe river catchments, associated with
projects is given due importance in all planning efforts. With so much of outcry from the
people against every possible damage to the forests, one is inclined to believe that the worst
for the forests is over.

Wild life in Maharashtra. A word is being added here about the wild life in
Maharashtra. Among the predators, tiger and panther are known to have existed in
abundance in Maharashtra, but their number has since declined. The tiger is virtually
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unknown in the Western Ghats region ar is confined to Melghat forests in Amravati district,
and the forests of Chanda, Bhandara and Nagpur districts. According to 1979 census the
total number of tigers in the State is 174, of which sixtyfive are in the project area of Melghat
forests. The rest are in the forests of Chanda and Bhandara. The panthers are found in the
forests, in Eastern as well as Western Maharashtra.

Among the herbivores, the Bison is by far the most important animal and is found in
herds in the forests of Radhanagari near Kdhapur. The Eastern Maharashtra region has most
of the wild life, which are found in other parts of the State. In Western Maharashtra, wild life
occurs in small islands, aligned with Sahyadri and Satpuda ranges.

Black-buck is restricted to sparsely forested areas and grassy lands in Marathwada
districts. The State also has some wild buffaloes which migrated from Madhya Pradesh to the
forests of Bhamragad in Chandrapur district. In Maharashtra, black buck, wild buffalo, mouse
deer and Barasingha have becone rare species.

To preserve wild life in the State, a number of national parks, wild life sanctuaries and
forest parks are maintained by forest department. The locations of national parks, wild life

sanctuaries and forest parks are given below:

T-8-3 National Parks, Wild Life Sanctuaries and Forest Parks in Maharashtra

District Area in sg. km.

National Parks
1.Tadoba .. Chandrapur 13555 sq.km.
+ 44 3-78 sq.km.
(proposed to be added)

2.Borivali .. Thane and Greater Bombay 68-977
3.Pench .. Nagpur 25726
4.Nawegaon . Bhandara 133-38

Wild life sanctuaries

1.Karnala (Bird) .. Kolaba 4.48
2.Radhanagari (Bison) .. Kolhapur 20-72
3.Tansa . Thane 216-75
4.Bor . Wardha 61-10
5.Dhakana-Kolkaz .. Amaravati 38158
6.Yawal . Jalgaon 177-52
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7.Nagzira
8.Kinwat
9.Deolgaon-Rehakuri

10.Great Indian Bustard
(Proposed)

Forest Parks

1.Ajanta Caves Park

2.Informal Garden and
sacred Grove at Jayakwadi
(Paithan)

3.Himayatbag

4.Pandit Nehru Park
5.Seminary Hill
6.Pal

7.Toranmal
8.Baneshwar
9.Sinhgad
10.Panchgaon Parvati
11Bhamburda

12 Mula Mutha
13.Chikhaladara
14.Ranibag
15.Tabakbag
16.Pratap Singh

17 Pratapgad
18.Amboli
19.Elephanta
20.Matheran
21.Vajreshwari
22.Narnala
23.Shivneri

Bhandara
Nanded & Yavatmal

Ahmadnagar

Aurangabad
Aurangabad

Aurangabad
Nanded
Nagpur
Jalgaon
Dhule
Pune
Pune
Pune
Pune
Pune
Amravati
Buldana
Kolhapur
Satara
Satara
Ratnagiri
Raigad
Raigad
Thane
Thane

Pune
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122.81
218-76
217
7,818-47

16
0-22

0-18
0-04
0-71
103
0-29
0-08
0-11
2.45
0-78
182
0-05
0-50
0-03
0-10
0-04
0-05
132
0-04
108
0-15
0-40



CHAPTER IX
LANDUSE AND AGRICULTURE

Maharashtra, the richest State in the country in terms of gross domestic pioduct, and
with the highest per capita income, is not so privileged when it comes to agriculture. The
State suffers from the adverse effects of its physical conditions, with the result that only 60
per cent of its geographical area is under cultivation. Ths, however, sounds quite optimistic
when compared with 47 per cent for the whole country. The State accounts for 13 per cent of
the cultivated, and 4-5% of the irrigated area of the country, and is the largest producer of
Jowar and the second largest producer of sugarcane in India.

The mountainous terrain associated with the Sahyadris and the Satpudas, the
dissected slopes at the foot of these mountains, the extensive plateau areas without a thick

soil cover and the lateritic soils of Konkan all have conspired to restrict the area under
cultivation. Even the area that is cultivated suffers from infertile soil and the deficiency of
moisture, since a large part of Maharashtra receives less than 80énm of rains. Only 11 to 12
per cent of land is under irrigation which some 15 years ago was about half of what it is today.
The farming, therefore, is essentially rainfed and gives marginal returns. In fact, in the soils of
mountains and the plateau tops, it is just a subsistence farming.

Land Utilization. About 60 per cent of the land is under cultivation. The remaining area
is either covered with forest, left fallow or classed as a culturable waste. Besides, a small
percentage of area is not available for cultivation at all.

T-9-1Land Utilization in Maharashtra (1975 76)

O> 5| uooao %

Total geographical area of the state . 307,582
1. Net sown area .. 182,616 59.3
2. Forests . 53,337 17-3
3. Land not available for cultivation . 26,863 87

(a) land put to non-agricultural uses . 9,482

(b) barren and uncultivated land . 17,381
4, Other uncultivated land excluding fallow land .. 28,285 9.2

(a) Parmanent pastures . 16,151

(b) Miscellaneous tree crops and groves . 1,933
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(c) Cultivable waste ... 10,201
5. Fallow lands .. 16482 53
Total .. 307,583 99.-8

These figures refer to the year 1976. During the last six years some change has been
effected. While the area under cultivation has remained the same, the area under forest has
increased to over 20 per cent, and today the date has over 65,000 sg. km. of land under
forest which is a sizable increase of 25 per cent.

Land under cultivation. The single most important factor brought to bear on the
proportion of land under cultivation is relief. Climate does not appear a significant factor,
though it becomes vital when it comes to agricultural productivity and yield.

The hilly, dissected and forested area on both sides of the Western Ghats, in Satpuda
ranges and the eastern part of the State have less than half the area under cultivation. The five
Konkan districts, Greater Bombay, Thane, Raigad, Ratnagiri and Sindhudurg, have each less
than 30 per cent of their area under cultivation. The urban sprawl in case of Bombay and
Thane, together with the hills of Western Ghats, the very dissected and hilly terrain of Raigad,
with the outliers of the Western Ghats projecting close to the Arabian Sea coat, and a thick
cover of laterite in Ratnagiri district, have restricted the area under cultivation. An almost
similar situation exists on the eastern slopes of the Western Ghats, the Maval region. In
Nashik, Pune, Satara and Kolhapur districts the cultivaed areas range between 50 and 60 per
cent. The extension of river valleys plains right upto the source of the rivers has ameliorated
the situation and made larger area cultivable. The eastern periphery of the State, besides
being mountainous, is forested and the forests have not been destroyed as much as in other
parts the State giving lower acreage under cultivation. Chandrapur and Bhandara have 27 and
42 per cent area under cultivation respectively, and the percentage rises in Nagpur and
Amravati, each with 58 per cent of their area given to cultivation despite the hills.

The rest of the State has 3/4 of the land under cultivation. Paradoxically, the least
productive and most famine-prone areas have the distinction of showing a high percentage
undet cultivation. Osmanabad (83%), Parbhani (80%), Aurangabad (76%), Beed

(70%), Ahmadnagar (74%) these districts lying in the dry core of Maharashtra, depending
solely on rainfed agriculture, without any support either from a favourable rainfall distribution
or from a network of irrigation have, it seems, attempted to eke out a living by turning every
inch of available soil and growing a crop that could thrive without irrigation. This adverse
climatic and developmental situation has been supplemented by a land thatis relatively flat
and drained by the largest river of the State, Godavari. The areas with higher rainfall and
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greater irrigation potential have far less cultivated land, firstly because of topography but no
less because of a forest cover, which thrives n high rainfall area and needs to be preserved.

The valleys of Godavari, Tapi, Krishna and Bhima and their tributaries have
traditionally supported agriculture. The fertility and agricultural productivity are not alike
everywhere. With the sole exceptionof Panchganga and Krishna valley, the district of Sangli
where a high percentage of cultivated area is coupled with high productivity, elsewhere a high
percentage of cultivated land is characteristic of the terrain with poor and subsistence
farming.

Area not available for cultivation. There are areas in the State which cannot be
brought under cultivation. Such area are either already occupied by nonagricultural uses, like
urban and industrial landscape, transport network, quarries, parks and gardens, water
bodies and recreational grounds or cannot be tilled for reasons of nonarability. Many such
areas suffer from duricrusts, carrying crusts of iron or lime, or, are too steeply inclined to
allow any cultivation. Though in the State as a whole, such lands @count for only 8 to 9 per
cent of the total land, in specific regions they become too obvious to be ignored. The two
coastal districts of Ratnagiri and Raigad loseYsof their total area as unavailable for cultivation.
In case of Ratnagiri, it is the lateitic cover and the steep valley side slopes, but in Raigad it is
the inter-tidal area, which because of a flat coastal profile is saltstudded and appears
beyond redemption, unless a coastal dyke is built and the area is isolated from the tidal
ingress. This, of course, is a feasible, but expensive measure. The saline efflorescences also
appear in coastal areas but get submerged under the tidal waters during monsoons. All the
hilly areas like Pune, Satara, Thane and Nashik have more than 1/10 of their aream this
category. This also explains a lower percentage of cultivated area in these districts.

The Uncultivated land. There is some cultivable land still untilled, over and above the
acreage under cultivation, but this exists either as permanent pastures carries some tree
crops or is represented by cultivable waste. Of the three sub categories that constitute the
uncultivated land, the parcel under three crops is rather negligible, though this could be
treated as sown as much as the land carrying crops. The land under permanent pastures are
the ones marked grazing ground owned in common by the village community or recorded as
WGairanV(literally meaning the land for the cow) which is also used for grazing cattle during
the monsoons. The pasture lands usudly carry a very thin residual soil. The thin soil supports
grass during the monsoons and becomes a desolate rock waste during the dry summer. The
WvarkasVland in hilly WiavaNMor down the Western Ghats in Konkan, is also included in this
category. Plateaus and hilly dissected areas with higher rainfall are the principal sites of such
pastures. The eastern districts of the State, Nagpur and Bhandara, and Pune and Satara
carry such pastures in abundance.
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Fig 16

Contents

























































































































































































































































































































































































































































































































































































































































































































































































































































