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PREFACE  

 

The Natural resource inventory is the assessment of the status of a 

given  natural resource of an area at a given point in time. Population 
pressure res ults  in over -  exploitation of resources. The baseline 

information on the resources  would help the administration for 

better planning and decision making. The  main purpose of the report 

is to disseminate data on the natural resource up to  the lowest 
adminis trative functionary to facilitate micro level planning and  

development. The efforts have been made to assess and document 

the  information on land use / land cover, crop, surface water 

resource, soils,  slope, groundwater prospects, groundwater quality, 
geolog ical information, and  minerals resources in Palnadu district, 

Andhra Pradesh, based on the satellite  remote sensing data and 

socioeconomic information.  

 

The Department of Mines and Geology (DMG), Government of 
Andhra Pradesh  (AP) requested the Andhra Prade sh Space 

Applications Center (APSAC) to  update the district survey reports 

with availability of sand mineral information,  major and minor 

mineral details, and river morphology for all the districts in the  
State. The District Survey report emphasizes and up dated the major 

and minor  minerals in the districts of AP. The District Survey reports 

are updated following  the "Sustainable Sand Mining guidelines" 

issued in 2016 and 2020 and SO 741of 2016 of the Ministry of 
Environment, Forests and Climate Change provi ded  by the DMG. The 

comments received from the public, if found fit, shall be  

incorporated in the report. A list of leases in the district will be 

provided by the  concerned Assistant Directors of Mines and Geology.  
 

The report is an outcome of the efforts of the Scientists and Project 

Associates  at APSAC. I heartily congratulate the team for compiling 

the report.  
 

(Dr.Sundar  Balakrishna,  IFS)  

Vice -Chairman  

APSAC 
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Chapter I ï Introduction & General Profile  

1.1  Administrative Setup  

 

Palnadu distric t is situated in the coastal Andhra region in the state 

of  Andhra Pradesh , Narasaraopet  town as its administrative headquarters. 

It was formed on 4 th  April 2022 to become one of the resultant  twenty -six 

districts . The district was formed with  Gurazala , Nar asaraopet and   

Sattenapalle revenue divisions of the earlier  Guntur district . 

  

Geographically, Palnadu district is bounded on north by Suryapet and 

Nalgonda districts in Telangana state and by NTR district, on the south by 

Bapatla district, on the west by Prakasam and on the east by Guntur 

district.   The total Geographical area of the district is 7,298 Sq.km. It is 

covered with 3 Revenue divisions, namely Gurazala, Narasaraopet and 

Sattenapalle: 28 Revenue mandals and 370 Revenue villages.   Vinukonda 

mandal  is having maximum number of villages (23) and Savalyapuram 

mandal is having a minimum number of villages (7).   Out of 28 mandals of 

the district, the maximum area (561 Sq.km) is occupied by Bollapalle 

Mandal and minimum area in Muppalla Mandal (132 Sq.km) . 

  

The mandals covered in each Revenue division are shown in Table -  1 and 

its spatial distribution is shown in the Figure ï 1 and the satellite view of 

District is shown in Figure ï 2.  

 

Table 1 List of mandals covered in each Reve nue division in Palnadu District  

Sl.No  
Gurazala 

Division  

Sl. 

No.  

Narasaraopet 

Division  

Sl. 

No.  

Sattenapalle 

Division  

1 Bollapalle  11  Chilakaluripet  20  Amaravathi  

2 Dachepalle  12  Edlapadu  21  Atchampet  

3 Durgi  13  Ipur  22  Bellamkonda  

4 Gurazala  14  Nadendl a 23  Krosuru  

5 Karempudi  15  Narasaraopet  24  Muppalla  

6 Machavaram  16  Nuzendla  25  Nekarikallu  

7 Macherla  17  Rompicherla  26  Pedakurapadu  

8 Piduguralla  18  Savalyapuram  27  Rajupalem  

9 Rentachintala  19  Vinukonda  28  Sattenapalle  

10  Veldurthi        

Data So urce: APSAC, Vijayawada.
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  Figure -1:  Administrative Map of Palnadu  district, Andhra Pradesh  
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Figure -2:  Satellite View of Palnadu  District  
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1.2  Physiography  

1.2.1  Physiography  

Physiographically Palnadu district  is a central upland  surrounded by nearly 

plain and r olling lands to moderately sloping plains. The central uplands  

are  having a trend of NNE-SSW.  

1.2.2  Relief  

 

The slope distribution clearly shows that most of the district comprises 

mainly plains on the east and Nallamala hill ranges on the west.  The 

slope varie s from nearly level to very steep slopes (Figure -  3).  From the 

slope map, about 35% of the district area is under level to nearly level 

sloping area of 0 -1%. The nearly level -sloping area is represented in 

yellow colour and is found in the northern part,  eastern part, central part, 

and southern parts of the district along with very gently sloping areas. 

The gently sloping area is about 43% and these slops are mixing with 

nearly level slopes.  Most of the gently sloping areas are distributed along 

the foot hill zones and forest fringes with 11% of the district area. Gently 

sloping areas are observed in the west, north, and central parts of the 

district followed by hills. Strongly sloping areas are found in the forest 

areas ranging from 10 -15%. Moderate and v ery steep slopes are 

observed at the peak of the hills and are concentrated more in the forest 

areas ranging from 15 -35% and more than 35%. About 2% of the area is 

occupied by the very steep sloping category and is found in the western 

and southwest parts of the Palnadu district. Slope, Aspect, and Altitude 

are very important from a land utilization point of view. Especially, slope 

is very for land irrigability and land capability.  

1.2.3  Climate & Rainfall  

1.2.3.1. Climate:  

Tropical climatic conditions with extr emely hot summer and cold winter 

prevail in the Palnadu District. April to June months are the hottest 

months with high temperature in May. The climate of the district is 

moderate and characterized by a tropical rainy climate with aggressive 

summer. The pe riod from December to middle of February is generally 

dry and cool winter season. The summer season is from March to May. 

The weather averages for the month of July, temperature averages  
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Figure -3: Slope Map of Palnadu  District  
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around 33° C and at nig ht it feels like 27° C in district head quarter 

Narasaraopet. The maximum and minimum temperatures are overall the 

district ranges between 30.6° C to 48.5° C  and 17.3° C to 28.7° C.  The 

location of the Automatic Weather Stations (AWS) in Palnadu district 

shown in Fig ure -4.  

1.2.3.2. Rainfall:  

The average annual rainfall of the district is 779.32 mm, of which 530.90 

mm falls as South -West (June -September) monsoon and 168.51 mm as 

North -East (October -December) monsoon. The mean minimum and 

maximum temperatur es recorded in the district are 17.3° C in January 

and 48.5° C in May, respectively. The average rainfall for the last 25 

years is used for the analysis. The average annual rainfall is shown in 

Figure -5 of Isohytes map  and details are  given in Table -2. 

 

Table 2 Average Annual Rainfall (mm) in the district, during the years 

1998 -2021  

S.No  Month  
Average Annual 

Rainfall  (mm)  

1 January  6.38  

2 February  8.21  

3 March  8.30  

4 April  13.44  

5 May 43.58  

6 June  90.89  

7 July  135.32  

8 August  157.02  

9 September  147.67  

10  October  107.72  

11  November  51.54  

12  December  9.25  

 Total  779.32  

 Data source: AWS & APSDPS, Vijayawada  
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Figure -4: Locations of Automatic Weather Stations (AWS) in Palnadu  District  
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 Figure -5: Rainfall distribution in  Palnadu  District  
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1.2.4  Drainage  

The Krishna is Major River in the district and the tributaries are 

Chandravanka, Goli Vagu, Naguleru, Eddu Vagu and Kondaveeti  Vagu. The 

other part of the rivers flows through Gundlakamma and Vogeru Vagu. 

The tributaries of Kris hna River Chandravanka, Goli Vagu, Eddu Vagu, 

Naguleru, and Kondaveeti Vagu are rises near Mutukuru , Guttikonda 

Reserved Forest, flows towards north direction and joining to the Krishna 

River in between Nagarjuna Sagar Reservoir  and Prakasam Barrage.  

 

The Gun dlakamma River (Part) enters  the district near Tangirala village 

Nuzendla mandal and exit near Puvvada village, Nuzendla mandal. And 

also the Gundlakamma River consists oftributaries Konkeru, Kandleru and 

Vala Eru . The Vogeru Vagu  (Part) raises  Guttikonda Re served Forest, flows 

towards Southwest  direction and joining toBay of Bengal  near Bapatla.  

 

The drainage pattern, in general, is straight, parallel to sub -parallel and 

dendritic  drainage pattern . All the streams are ephemeral in nature. The 

Krishna River is perennial, whereas most of the other streams are 

intermittent to ephemeral in nature. Figture -6 Illustrates of the drainage 

system and surface water bodies.  

1.3  Population and Literacy  

1.3.1. Population :  The total population of  the district is 20,41,723; of  

which male and female are 10,24,016 and 10 , 17,707respectively as per 

the 2011 census of India. Among all Mandals, Narasaraopet Mandal is 

having a m aximum population of 2,11,948; whereas Savalyapuram 

Mandal is having a minimum population of 37,994.The tot al schedule 

caste (SC) population in the district is 3,75,554; of which male and 

female are 1,87,560 and 1,87,994 respectively.  The schedule tribe (ST) 

population is 1,41,994; of which male and female are 72,352 and 69,592 

respectively.  The mandal wise p opulation is shown i n the Table -3.  The 

Mandal wise spatial distribution of the total population is depicted in the 

Figure -7.  

1.3.2. Literacy:  The total literacy in the district is 10,85,913; of which 

male and female are 6,28,649 and 4,57,264 respectively. The tot al 

illiterates are 9,55,810; of which male and female are 3,95,3 67 and 

5,60,443 respectively, as per the 2011 census of India  literacy shown in 

Table -4.  
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Figure -6: Drainage network and surface waterbodies of the Palnadu District
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Figure -7: Mandal  wise Spatial Distribution of Population in Palnadu  district, Andhra Pradesh  
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Table 3 Population Statistics Summary of 2011 Census  

S.No  Mandal Name  Total 

House 

Holds  

Total 

Population  

Total Male 

Population  

Total 

Female 

Population  

Tota l SC 

Population  

Male SC 

Population  

Female SC 

Population  

Total ST 

Population  

Male ST 

Population  

Female ST 

Population  

1  Amaravathi  17502  66277  32709  33568  18630  9059  9571  3439  1770  1669  

2  Atchampet  15068  58447  29749  28698  13955  7322  6633  5904  3005  2899  

3  Bellamkonda  9568  38455  19466  18989  6403  3205  3198  5990  3069  2921  

4  Bollapalle  14764  58086  29245  28841  10260  5134  5126  15731  8019  7712  

5  Chilakaluripet  38694  153629  76176  77453  23940  11902  12038  8327  4285  4042  

6  Dachepalle  19468  75233  37623  37610  11316  5716  5600  4404  2198  2206  

7  Durgi  12529  49059  24571  24488  7601  3798  3803  4830  2404  2426  

8  Edlapadu  15204  56321  28211  28110  14791  7451  7340  2620  1338  1282  

9  Gurazala  17372  66070  32945  33125  11109  5455  5654  3220  1589  1631  

10  Ipur  11956  46714  23472  23242  96 89  4891  4798  3378  1783  1595  

11  Karempudi  13839  52367  26525  25842  7574  4040  3534  3930  2097  1833  

12  Krosuru  14697  56308  28211  28097  12574  6242  6332  3433  1729  1704  

13  Machavaram  13467  52469  26391  26078  9992  4963  5029  4141  2121  2020  

14  Macherla  28413  11304 8 57140  55908  16559  8031  8528  13375  7165  6210  

15  Muppalla  11189  42509  21285  21224  8221  4179  4042  1788  902  886  

16  Nadendla  18259  68978  34983  33995  16684  8461  8223  2191  1108  1083  

17  Narasaraopet  52233  211948  106926  105022  32310  16342  15968  7313  3676  3637  

18  Nekarikallu  16578  63349  31902  31447  9631  4835  4796  5059  2570  2489  

19  Nuzendla  13490  52853  26201  26652  10469  5115  5354  1826  865  961  

20  Pedakurapadu  13385  50030  25031  24999  11784  5877  5907  1900  952  948  

21  Piduguralla  30783  122319  61332  60987  19396  978 1 9615  6860  3396  3464  

22  Rajupalem  11602  45213  22591  22622  7524  3773  3751  3077  1551  1526  

23  Rentachintala  12990  49827  25058  24769  7518  3737  3781  4339  2352  1987  

24  Rompicherla  15791  62060  31160  30900  13782  6950  6832  3593  1818  1775  

25  Sattenapalle  34030  130608  64764  65844  31275  15210  16065  4127  2026  2101  

26  Savalyapuram  9953  37994  19163  18831  8830  4420  4410  1269  655  614  

27  Veldurthi  12166  49054  24608  24446  6705  3400  3305  10716  5234  5482  

28  Vinukonda  27936  112498  56578  55920  17032  8271  8761  5164  2675  24 89  

  Grand Total  522926  2041723  1024016  1017707  375554  187560  187994  141944  72352  69592  

Data Source:  2011 Census of Indi a
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Table 4 Literacy statistics summary of 2011 Census  

S.No  
Mandal Name  

Total 

Literacy  

Male 

Literacy  

Female 

Li teracy  

Total 

Illiterates  

Male 

Illiterates  

Female 

Illiterates  

1 Amaravathi  37507  20857  16650  28770  11852  16918  

2 Atchampet  27585  16366  11219  30862  13383  17479  

3 Bellamkonda  17851  10903  6948  20604  8563  12041  

4 Bollapalle  20426  13179  7247  37660  16066  2159 4 

5 Chilakaluripet  94360  52621  41739  59269  23555  35714  

6 Dachepalle  39028  22836  16192  36205  14787  21418  

7 Durgi  22788  13755  9033  26271  10816  15455  

8 Edlapadu  32041  18047  13994  24280  10164  14116  

9 Gurazala  33260  19673  13587  32810  13272  19538  

10  Ipur  21537  12955  8582  25177  10517  14660  

11  Karempudi  26116  15638  10478  26251  10887  15364  

12  Krosuru  27735  16449  11286  28573  11762  16811  

13  Machavaram  25424  15423  10001  27045  10968  16077  

14  Macherla  62850  36704  26146  50198  20436  29762  

15  Muppalla  22440  13050  9390  20069  8235  11834  

16  Nadendla  38269  22201  16068  30709  12782  17927  

17  Narasaraopet  137390  76520  60870  74558  30406  44152  

18  Nekarikallu  31938  18935  13003  31411  12967  18444  

19  Nuzendla  21959  13192  8767  30894  13009  17885  

20  Pedakurapadu  28285  16035  12250  21745  8996  12749  

21  Piduguralla  67763  38937  28826  54556  22395  32161  

22  Rajupalem  22027  13067  8960  23186  9524  13662  

23  Rentachintala  24037  14245  9792  25790  10813  14977  

24  Rompicherla  30712  18241  12471  31348  12919  18429  

25  Sattenapalle  74291  41217  33074  56317  23547  32770  

26  Savalyapuram  17578  10577  7001  20416  8586  11830  

27  Veldurthi  20000  11993  8007  29054  12615  16439  

28  Vinukonda  60716  35033  25683  51782  21545  30237  

Grand Total  1085913  628649  457264  955810  395367  560443  

 

Data Source:  2011 Censu s data, Planning Department & DES  

 

1.3.3. Details  of  the  Occupational  Health  issues  in  the  District  ( Last 

five - year data of number of patients of Silicosis) :  No cases  were  reported  

during  last  5 years  due  to  mining  activity . 
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1.4  Land U tilization Pattern  

1.4.1  Land  Use / Land Cover  

The Land Use / Land Cover (LU -LC) pattern of any region is an outcome of 

various physical, cultural factors and their utilization by a man  in time and 

space. Land use refers to the type of utilization to which man has put the 

land. It als o refers to the evaluation  of the land with respect to various 

natural characteristics. But land cover describes the vegetal attributes of 

land. Land use/land  cover data is essential for planners, decision makers and 

those concerned with land resources man agement. The proper 

understanding of the influence of the various human - induced  land use 

practices with regard to the environmental change, it is essential to help 

simulate the land use changes. Remote sensing technology is considered 

most effective as it provides timely and authentic information about the 

spatial distribution of land use/land cover, while Geographical Information  

System (GIS) provides a flexible digital environment for collecting, storing, 

visualizing and analyzing the spatial data. Remote  sensing as a vital tool 

helps in rapid assessment and monitoring of a natural  resource. When 

combined with GIS, it makes it possible to map land use/cover phenomena 

in detailed for further planning, development, and  decision -making, which is 

essential for  meeting the increasing demands and welfare of the ever -

growing  population.  

 

The Land Use/Land Cover (LULC) pattern of any district is a result of 

different physical, social variables and their utilization by a man in time and 

space. Land utilize alludes t o the sort of usage to which man has put the 

land. It additionally alludes to the assessment of the land for different 

normal attributes. Be that as it may, arrive cover portrays the vegetal 

properties of land. Land use/land  cover information is basic for organizers, 

leaders and those worried about land resources management. The correct 

comprehension of the impact of the different human -prompted arrive utilize 

hones concerning the natural change, it is basic to help recreate the land 

utilize changes. Remote  detecting innovation is viewed as best as it gives 

convenient and valid data about the spatial circulation of land utilize/arrive 

cover, while Geographical Information System (GIS) gives an adaptable 

advanced condition to gathering, putting away, envision ing and examining 

the spatial information. Remote detecting as an indispensable apparatus 

helps for fast evaluation and observing of a characteristic asset. At the point 
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when joined with GIS, it makes it conceivable to delineate Land Use / Land 

Cover pheno mena in detailed for additionally arranging, advancement, and  

decision -making, which is essential for meeting the increasing demands and 

welfare of the ever -growing  population.  

 

1.4.2  Spatial Distribution of Land Use / Land Cover  

Using satellite data from the th ree seasons (Kharif, Rabi, and Zaid), various 

land use / land cover categories have been identified under level -3 

classification. NRSC the LU -LC map has been generated using visual image 

interpretation techniques i.e.,  size, shape, color, tone, texture, as sociation, 

and pattern (NRSA, 2006). This information is used  for general planning 

purposes at district/ mandal  level. The broad categories are built -up, 

agricultural, forest, wastelands, and water bodies. The major LU -LC 

categories such as built -up ( 231.37  sq. km ), agriculture ( 4806.84 sq. km ), 

forest ( 1454.05 sq. km ), wastelands ( 484.58 sq. km ), and water bodies 

(320.95 sq. km ) were identified and delineated. The study area has been 

classified into 35 LU -LC classes under level - III classification. Agricultu re land 

(66%) is the most predominant category, followed by forests (20%). The 

spatial distribution of land use/land  cover of the Palnadu district is shown in 

Figure -  8 and area statistics presented in Table -5. 

1.4.2.1. Built up -  Sparse (Discontinuous)  

Most of the land is covered by the structures like buildings, roads and 

artificially surfaced areas associated with vegetated areas and bare soil, 

which occupy discontinuous but significant surfaces. Between 10 to 40 % of 

the total surface should be imperme able. Scattered blocks of residential 

flats, hamlets and small villages are delineated under this category. It 

contributes an area of 3.36 sq. km, which is found in peri -urban  areas of 

Narasaraopet, Piduguralla, Vinukonda, Macherla and Sattenapalle towns.  
 

1.4.2.2. Vegetated / Open Area  

These are vegetated areas within the urban agglomeration (situated within 

or in contact with urban areas). The vegetation cover of trees, shrubs, and 

herbs covers the surface area, and it has been delineated. Open areas used  

as Parks, sports and leisure facilities, camping grounds, sports grounds, 

leisure parks, golf courses, and racecourses, including formal parks, etc are 

considered in this category. This category occupies an area of 5.86 sq. km. 

These areas are found along  the fringe area and outskirts of the urban 

areas.  
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Figure -8: Land use / land cover map of Palnadu  District 2015 -16
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Table 5 Category -wise distributions of Land Use/Land Cover during 2015 -16  

S. No  LULC categories  Area in sq. 

km  

% t o 

total  

Built Up  231.37  3.17  

1 Compact (Continuous)  29.16  0.40  

2 Sparse (Discontinuous)  3.39  0.05  

3 Vegetated / Open Area  5.86  0.08  

4 Rural  142.05  1.95  

5 Industrial  9.80  0.13  

6 Mining -  Active  2.11  0.03  

7 Mining -  Abandoned  8.51  0.12  

8 Quarry  30.5 0 0.42  

Agricultural Land  4806.84  65.87  

9 Kharif Crop  1071.56  14.68  

10  Rabi Crop  113.33  1.55  

11  Zaid Crop  7.34  0.10  

12  Cropped in 2 seasons  3272.66  44.84  

13  Cropped more  in 2 seasons  1.67  0.02  

14  Fallow  281.12  3.85  

15  Plantation  51.10  0.70  

16  Aquac ulture  8.06  0.11  

Forest  1454.05  19.92  

17  Deciduous (Dry/Moist/Thorn) -

Dense/Closed  

171.87  2.36  

18  Deciduous (Dry/Moist/Thorn) -

Open/Closed  

636.16  8.72  

19  Forest Plantation  0.96  0.01  

20  Scrub Forest  600.02  8.22  

21  Tree Clad Area -Dense/Closed  28.28  0.39  

22  Tree Clad Area -Open  16.76  0.23  

Wastelands  484.58  6.64  

23  Salt affected land  17.43  0.24  

24  Ravinous land  0.09  0.00  

25  Dense scrub  92.08  1.26  

26  Open scrub  180.04  2.47  



District Survey Report - 2023 

 

APSAC, GoAP         DMG, GoAP 

18 
 

27  Barren Rocky/Stony waste  194.94  2.67  

Wetlands  0.20  0.00  

28  Inland Manmade ( Waterlogged , 

saltpans etc.)  

0.20  0.00  

Water bodies  320.95  4.40  

29  Reservoir/Tanks -Permanent  78.51  1.08  

30  Reservoir/Tanks -Seasonal  66.15  0.91  

31  Canal/Drain  23.05  0.32  

32  Lakes/Ponds -Permanent  0.37  0.01  

33  Lakes/Ponds -Seasonal  0.11  0.00  

34  River/Str eam -Non Perennial  123.55  1.69  

35  River/Stream -Perennial  29.22  0.40  

Total  7298.00  100.00  

Data source: NR Census 3rd cycle mapping, NRSC/ISRO & APSAC, GoAP  
 

1.4.2.3. Built - up ï Rural  

These are the lands used for human settlements of a smaller size than ur ban 

settlements, with more than 30% of the population engaged in primary 

agricultural activity and associated with non -commercial and allied classes 

and  are classified as built up (rural). About 142.05 sq. km of the rural built -

up area were mapped, which i s spread over the district.  

 

1.4.2.4. Industrial Area  

This class includes non - linear impervious surfaces related to trade, 

manufacturing, distribution, and commerce. These are areas where human 

activity can be seen in the form of manufacturing as well as o ther 

maintenance - related establishments. The industrial area occupied 9.80 sq. 

km and can be found in the surroundings of Piduguralla, Dachepalle, 

Nakarikallu and Chilakaluripet.  

 

1.4.2.5. Mining ï Active  

Mining areas include areas under surface operations . It is easy to spot these 

activities' effects on the landscape because they have left behind enormous 

giant pit mines. Currently, extensive surface operations are being conducted 

in the active mining areas to remove economically significant ores. A total of 

2.11 sq. km. is contributed by the active mining area.  

 



District Survey Report - 2023 

 

APSAC, GoAP         DMG, GoAP 

19 
 

1.4.2.6. Mining ï Abandoned  

These are the locations where extensive surface operations to remove 

economically significant ores were once conducted but are currently being 

left unfinished for a vari ety of reasons, including economic, operational, 

viability, disturbances, etc. About 8.51 sq. km. has been contributed under 

this category.  

 

1.4.2.7. Quarry  

These are signs of small - scale surface mining operations, which involve the 

surface of the land bei ng excavated of sand, gravel, clay -phosphate mines, 

limestone quarries, etc. They are primarily distinguished by their proximity 

to urban areas. It contributes to an area of about 30.50 sq km.  

 

1.4.2.8. Agricultural Land  

This category is devoted primarily to growing crops for commercial and 

horticultural purposes as well as those for food, fiber, and other 

commodities. Most of  the population depends on agriculture for livelihood. 

Cropland, fallow land, agricultural plantations, and aquaculture are all 

inclu ded in this category. The agricultural land is a major category; 

accounting for 4806.84 sq. km, which is accounted for 65.87% of the 

district's total area.  It is also found that cropped in two seasons i.e., double -

cropped  area is about 45% of the district t otal. Major food crops grown are 

Paddy, Jowar, Bajra, Black gram, Bengal gram, Redgram, and sugar cane, 

cotton, tobacco, chillies, turmeric, castor, sunflower, groundnut, and lemon, 

mango, banana, sapota, coconut and vegetables.  

 

1.4.2.9. Kharif Crop  

The K harif crop is defined as any agricultural area that is grown from 

June/July to September/October, which coincides with the South -West 

monsoon season. It is linked to rain - fed crops in dry land farming with little 

or no irrigation, as well as areas of rain - fed paddy and other dry crops. Rice, 

sugarcane, jowar, maize, redgram, cotton, castor, chillies and other crops 

are commonly grown,  and an area of 1071.56 sq. km (14.68%) has been 

mapped under the Kharif cropland.  

 

1.4.2.10. Rabi Crop  

These areas are culti vated from November/December to February/March. It 

is associated with areas under assured irrigation irrespective of the source of 
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irrigation. However, Rabi -cropped areas also exist in rain - fed areas, 

particularly in black soil regions with high rainfall d uring the Kharif season 

and under conditions of residual soil moisture. Mainly irrigated crops are 

grow ing  during the Rabi season by utilizing canals, tanks and groundwater 

resources. In some places, lift irrigation is also practiced in the district. The 

total area cultivated under the Rabi season is contributed to cropped in 2 

seasons category and identified 113.33 sq. km (1.55%) area in rabi season.  

 

1.4.2.11. Zaid Crop  

These are the areas that are planted with crops during the summer (April to 

May), and they are primarily connected to fertile, irrigated plains and delta 

regions. The Zaid crop areas cover an area of 7.34 sq. km during 2015 -16.  

 

1.4.2.12. Cropped in two seasons  

These are the areas that are cropped during two cropping seasons that are 

often seen associated with irrigated areas. Three combinations are possible 

in this category viz., -  Kharif + Rabi, Kharif + Zaid and Rabi + Zaid. It is 

found that  this is the major agricultural category with an extent of 3272.66 

sq. km (44.84%). These are found  in the areas of the delta region and plains 

in upland areas with assured irrigation facilities from canals, tanks and 

groundwater.  

 

1.4.2.13. Fallow land  

The term "fallow land" refers to agricultural land that is actively being 

farmed but is occasionally  allowed to rest or un -cropped for one or more 

seasons, but not for less than a year and not for more than five years. The 

fallow land occupies an area of 281.12 sq. km (3.85%) and is surrounded by 

the villages and towns.  

 

1.4.2.14. Agricultural Plantation  

These are areas where agricultural tree crops have been planted using 

agricultural management techniques. These also include the regions of land 

use systems and practices where the cultivation of herbs, shrubs, and 

vegetable crops is purposefully combined  with crops, primarily in irrigated 

conditions, for ecological and financial reasons. These areas can be 

distinguished from cropland, particularly when using data collected during 

the Rabi/Zaid season.Plantations have irregular and sharp edges and appear 

in dark red  to red tones in a variety of sizes, indicating that a fence 
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surrounds them.In the years 2015 ï16, plantation crops were grown on 

51.10 sq. km (0.70%) of the total area.  

 

1.4.2.15. Forest  

Land with a tree canopy cover of more than 30 percent and a n area of more 

than 0.5 ha is referred to as a forest. Forest is determined both by the 

presence of trees and the absence of other predominant land uses within the 

notified forest boundaries. Within the notified forest boundaries, trees should 

be able to g row to a minimum height of 5 meters. The forest category 

occupies an area of 1454.05 sq. km, which is about 20% of the district total 

area. The forest cover is found in the western, southwest, northern and 

central parts of the Palnadu district, where sever al forest species grow. The 

important species are teak, nalla maddi, rosewood, devadari, etc.  

 

1.4.2.16. Deciduous (Dry/Moist/Thorn) - Dense  

This category is predominantly composed of species, which shed their leaves 

once a year, especially during summer. Th ese are mostly broad - leaved 

tropical forests with a tendency to shed their leaves annually. This category 

includes all the areas where the canopy cover/density is more than 40% and 

contributed 171.87 sq. km from the district. Most of the forests are 

decidu ous forests and are found along the Eastern Ghats hill range, which is 

parallel to the Bay of Bengal coast.  

 

1.4.2.17. Deciduous (Dry/Moist/Thorn) - Open  

Most of the species in this category only lose their leaves once a year, 

usually in the summer. Most of  these tropical forests are broad - leaved and 

have a yearly leaf - falling tendency. All forest areas that fall into this 

category have a canopy cover/density of between 10 -  40%. These forests 

contain a wide range of fauna, including tigers, leopards, wolves,  bears, etc 

in addition to timber. This category is attributed to 636.16 sq. km (8.72%) 

of the total land area.  

 

1.4.2.18. Forest Plantation  

These are the areas where important tree species for forestry are grown and 

managed, particularly in notifying fore st areas. Most of these are located in 

uplands and foothill areas. Many of these can be identified based on the 

sharp boundary exhibited by them. The distribution of forest plantations is 

0.96 sq. km, which are found in the fringe areas of the notified for ests. 
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Forest plantations, mainly teak, bamboo, casuarinas, etc, have been 

delineated.  

 

1.4.2.19. Scrub Forest  

These are the forest areas that are generally seen on the fringes of dense 

forest cover and settlements, where there is biotic and abiotic interfe rence. 

Most times they are located closer to habitations. Forest blanks which are 

the openings amidst forest areas, devoid of tree cover, observed as openings 

of assorted sizes and shapes as manifested in the imagery, are also included 

in this category. It  is spread over an area of 600.02 sq. km (8.22%).  

 

1.4.2.20. Tree Clad Area - Dense  

Areas with tree cover lying outside the notified forest area with a woody 

perennial plant with a single, well -defined stem carrying a more -or - less-

defined crown and being at least 3 m tall. Plants essentially herbaceous but 

with a woody appearance ( e.g.,  Bamboo and ferns) are also classified as 

trees if the height is more than 5m and as shrubs, if the height is less than 

5m. This category includes all the areas where the canop y cover/density is 

more than 40%. The dense tree -clad area contributes an area of 28.28 sq. 

km, which is found along with forest areas of the western and south -western 

parts of the district.  

1.4.2.21. Tree Clad Area - Open  

Areas with tree cover lying outside  the notified forest area with a woody  

perennial plant with a single, well -defined stem carrying a more -or - less-

defined crown andbeing at least 3m tall. Plants essentially herbaceous but 

with a woody appearance ( e.g.,  Bamboo and ferns) are also classified as 

trees if the height is more than 5m and as shrubs,  if the height is less than 5 

m. This category includes all the forest areas where the canopy 

cover/density ranges between10 ï 40%. The tree -clad open category has 

been mapped with an area of 16.76 sq. k m.  

1.4.2.22. Wastelands  

Wasteland is described as degraded land which can be brought under 

vegetative cover with reasonable effort,  and which is currently underutilized 

and land which is deteriorating for lack of appropriate water and soil 

management or on  account of natural causes. Wastelands can result from 

inherent/imposed disabilities such as by location, environment, chemical and 

physical properties of the soil, or financial or management constraints. The 
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area under the wastelands category is 484.58 sq . km (6.64%). These are 

the areas found in the western, northern and foothill zones of the district.  

1.4.2.23. Salt - affected land  

Salinization can be caused by inadequate canal irrigation water 

management, which causes the water table to rise and, as a res ult, salts to 

build up in the root zone in arid, semi -arid, and sub -humid (dry) conditions, 

as well as by seawater intrusion in coastal regions and/or the use of 

groundwater with high salt content. They also turn salty when groundwater 

is salty,  or soils h ave grown on salty parent materials. The salt -affected 

lands are accounted for 17.43 sq. km and found along the stream courses.  

1.4.2.24. Dense scrub  

The scrub is typically restricted to topographically elevated areas, on the 

slopes of hills that are typic ally surrounded by agricultural lands. These 

regions are characterized by extreme slopes, severe erosion, shallow and 

skeletal soils, sometimes chemically degraded soils, and lands subjected to 

excessive aridity with scrubs predominating the landscape. It is found with 

varying sizes of small to large areas having a contiguous or dispersed 

pattern. The dense scrub is mostly identified on the hills with gentle to steep 

sloping areas and occupies an area of 92.08 sq. km.  

1.4.2.25. Open scrub  

This category has a similar description as mentioned in the dense scrub 

except that they possess sparse vegetation or devoid of scrub and have thin 

soils cover. The open scrub is found in the foothills surrounded by 

agricultural lands. The open scrub mapped an area of 180.0 4 sq. km.  

1.4.2.26. Ravenous land  

Ravenous lands are formed as a result of localized surface run -off affecting 

the unconsolidated material resulting in the formation of perceptible 

channels causing the undulating terrain. It is usually associated not with an 

isolated gully but an intricate network of gullies formed generally in deep 

alluvium and entering a nearby river, flowing much lower than the 

surrounding. Ravines are extensive systems of gullies developed along the 

river course. These occupy a tiny 0.0 9 sq. km of land along the 

Rivers/Streams.  

1.4.2.27. Barren Rocky/Stony waste  

The barren rock exposures are especially confined to hilly terrain with down 

slopes  with rock outcrops, stony waste, and  fragments. Barren rocky areas 

have been observed as rocky  outcrops in the forest and scrubland. The area 

under this category is 194.94 sq. km and it occupies 2.67 % of the district. 
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It is found that most of the barren rocky areas are being quarried for various 

construction activities in the district.  

1.4.2.28. W ater Bodies  

This category comprises areas with surface water, either impounded in the 

form of ponds, lakes and reservoirs or flowing as streams, rivers, canals etc. 

These are seen clearly in the satellite image in blue to dark blue or cyan 

colour depending  on the depth of water. The water body category occupies 

an area of about 320.95 sq. km with 4.40% of the district total. The most 

significant river that runs through the district  is the river,  Krishna. The other 

rivers/streams are Dandi Vagu, Naguleru, et c flow through the district.  

1.4.2.29. River/Stream - Perennial  

Rivers/streams are the natural course of water flowing on the land surface 

along a definite channel/slope regularly or intermittently towards a sea in 

most cases or a lake or an inland basin in desert areas or a marsh or 

another river. These are the rivers/streams that flow continuously 

throughout the year as considered perennial. It contributes an area of 29.22 

sq. km. The important river that drains through the district is Krishna which 

is pere nnial and flows in the NW -NE direction.  

1.4.2.30. River/Stream - Non - Perennial  

The water covers the surface for less than nine months in each year 

considered as non -perennial.  This also includes the dry part of the river 

generally characterized by the prese nce of sand or exposed rocks. It is found 

that most of the streams are under the non -perennial category and 

contribute an area of 123.55 sq. km (1.69%). It is found that the Dandi 

Vagu, Naguleru, etc are delineated under the non -perennial category.  

1.4.2. 31. Canal/Drain  

Drains and canals are man -made waterways that are built for irrigation, 

navigation, or to remove extra water from agricultural lands. It is found 

mostly in the plains with the outlet of reservoirs like Gandikota, Telugu 

Ganga, and Somasila.  This category contributed an area of 23.05 sq. km. 

The Nagarjuna Sagar Right Canal (NSRC) is the primary source of irrigation 

for Chilakaluripet, Gurajala, Macherla, Narasaraopet, Pedakurapadu, 

Sattenapalle, and Vinukonda mandals, among others.  

1.4.2.32. Reservoir/Tanks -Permanent  

The reservoir is an artificial lake created by the construction of a dam across  

the river specifically for hyde l power generation, irrigation, and water supply 

for domestic/ industrial needs, flood control, either singly or in com bination. 

Tanks are small lakes of impounded waterways constructed on land surface 
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for irrigation. They are associated with croplands, lowlands and reservoirs 

surrounded by hills without vegetation. This includes all reservoirs/tanks 

with water spread seen  at least during one season in a year is considered 

under the permanent category. The major reservoirs are Nagarjuna Sagar 

and Buggavagu reservoirs. This category occupies an area of 78.51 sq. km.  

1.4.2.33. Reservoir/Tanks -Seasonal  

Dry reservoirs/tanks are  those, which do not have water spread throughout 

the year, and are considered as seasonal. The tanks under the seasonal 

category are spread over the district with an area of 66.15 sq. km.  

 

1.4.3  Forest Cover Distribution  

The interpretation of various topographi cal maps from different sources and 

IRS R2 LISS III satellite data (2015 -16) were used to create the forest cover 

maps. Land with a tree canopy cover of more than 10% and a size of more 

than 0.5 ha is referred to as a forest. The notified forest boundaries  are 

considered to contain a forest if there are both trees and no other dominant 

land uses there. The trees should be able to reach a minimum height of 5 m 

within the notified forest boundaries. The forest areas of the Palnadu district 

are falling under d ry deciduous and Scrub forests. The spatial distribution of 

forest cover and its statistics of the Palnadu district are presented in Figure 9 

and Table 6. As per the Forest Department, Government of Andhra Pradesh 

the Forest boundary map is presented in Fi gure -10 .  

Table 6  Forest cover distribution in Palnadu District  

S. No  Forest Category  Area in sq. 

km  

% To  district 

total  

1 Deciduous (Dry/Moist/Thorn) -

Dense/Closed  

171.87  2.36  

2 Deciduous (Dry/Moist/Thorn) -

Open/Closed  

636.16  8.72  

3 Forest Plantation  0.96  0.01  

4 Scrub Forest  600.02  8.22  

5 Tree Clad Area -Dense/Closed  28.28  0.39  

6 Tree Clad Area -Open  16.76  0.23  

 Total  1454.05  19.92  

Data source: NR Census 3rd cycle mapping, NRSC/ISRO & APSAC, GoAP  
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The district has a variety of v egetation types rich in flora and fauna. Its 

varied topography ranging from the hills of the Eastern Ghats and plains 

supports varied ecosystems. About 20% of the area of the Palnadu district is 

inhabited by this forest. The total forest area in the distri ct is 1454.05 sq. 

km, accounting for 19.92 % of the total geographical area of the district. The 

forest cover extends over the entire west, southwest and northern parts of 

the district. The forest cover vegetation is largely dry deciduous type with a 

mixture  of Teak,Bamboo, Devadharu, etc.  

 

1.4.4  Agricultural Resources in Palnadu  District  

Remote sensing technology has been successfully used by APSAC during the 

last two decades in the areas of agriculture both in the spatial and temporal 

domain under various project s. Advancements in satellite remote sensing 

technology have enabled regular monitoring of crop conditions/vigor over 

large regions. Among the various spectral vegetation indices commonly 

derived from remote sensing data, the Normalized Difference Vegetatio n 

Index (NDVI) is most widely used for operational assessment of drought 

owing to the ease in calculation and interpretation and its ability to partially 

compensate for the effects of atmosphere, illumination geometry, etc. 

APSAC carried out in -season crop  condition assessment at the Mandal level 

in Andhra Pradesh to enable the administrators and planners to take 

strategic decisions on the management  of drought, import -export policy 

matters, and trade negotiations.  
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Figure -9: Forest cover map of Palna du  District  
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Figure -10 : Forest boundary map of West Godavari  District  
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The NDVI is derived using the formula NDVI= (NIR ïRed)/(NIR+Red), where 

NIR and Red are the reflectance in visible and near infrared channels. Water, 

clouds and snow have a higher re flectance in the visible region and 

consequently NDVI assumes negative values for these features. Bare soil 

and rocks exhibit similar reflectance in both visible and near IR regions and 

the index values are near zero. The NDVI values for vegetation general ly 

range from 0.2 to 0.6, the higher index values being associated with the 

greater green leaf area and biomass. Shortwave Infrared (SWIR) band is 

sensitive to moisture available in the soil as well as in the crop canopy. In 

the beginning of the cropping s eason, soil background is dominant, hence,  

the SWIR is sensitive to soil moisture in the top 12 cm. As the crop growth 

progresses, the SWIR becomes sensitive to leaf moisture content. SWIR 

band provides only surface wetness information. Normalized Differen ce 

Wetness Index (NDWI), computed using SWIR data, can complement NDVI 

for drought assessment, particularly in the beginning of the cropping season. 

NDWI is derived as follows: NDWI=(NIR -SWIR)/(NIR+SWIR) where, NIR 

and SWIR are the reflected radiation in N ear Infrared and Shortwave 

Infrared channels. Higher values of NDWI signify more surface wetness.  

 

Satellite based crop condition anomalies which point towards agricultural 

drought can be generated by the computing Vegetation Condition Index 

(VCI) of NDVI  and VCI of NDWI. While combining VCI of NDVI and NDWI, 

the minimum of two values can be taken, i.e.,  if at least one is in Severe 

category, the category will be considered as severe. If at least one is 

moderate,  then the category will be taken as moderate . The vegetation 

condition and range in percentage is given in Table -7.  

Table 7 Vegetation condition and range in percentage  

VCI range (%)  Vegetation Condition  Description  

60 -100  Normal  Crop condition is Normal  

40 -60  Moderate  Crop  condition is Moderate  

0-40  Severe  Crop condition is Severe  
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1.4.5  Soil Resources of the Palnadu  District  

The different types of soils are encountered in the Palnadu district of Andhra 

Pradesh. The predominant soil types in the district are loamy to clayey 

ske letal deep reddish brown soils 1342.53sq.km followed by gravelly clayey 

shallow dark brown soils 1283.22sq. km, moderately deep calcareous black 

soils 1129.32 sq .km, loamy to gravelly clay deep dark reddish brown soils 

804.43 sq.km, gravelly loamy dark br own moderately deep soils 729.84 

sq.km, shallow gravelly red soils 473.84 sq.km,clayey to gravelly clayey  

moderately deep dark brown soils 449.85 sq.km, gravelly clayey moderately 

deep red soils 306.8 sq.km, moderately deep black clayey soils 287.31 

sq.km , deep black clayey soils 238.99 sq.km, gravelly loam to gravelly 

clayey  shallow dark brown soils 41.48 sq.km and dark grayish brown 

moderately deep moist stratified soils 22.47 sq.km. The soil resource map of 

the district is shown in Figure 11 and the so il category with areais shown in 

Table 8. 

 

Table 8  Soil classes in Palnadu district  

S.No  Classification  
Area in 
Sq.km  

1  
Clayey to gravellyclayey moderately  deep dark 

brown soils  
449.85  

2  
Dark grayish brown moderately deep moist 

st ratified soils  
22.47  

3  Deep black clayey soils  238.99  

4  Gravelly clayey moderately deep redsoils  306.8  

5  Gravelly clayey shallow dark brown soils  1283.22  

6  
Gravelly loam to gravelly clayey shallow  dark 

brown soils  
41.48  

7  Gravelly loamy dark brown mod erately deep soils  729.84  

8  
Loamy to clayey skeletal deep reddish -brown  

soils  
1342.53  

9  
Loamy to gravelly clay deep dark reddish -brown  
soils  

804.43  

10  Moderately deep black clayey soils  287.31  

11  Moderately deep calcareous black soils  1129.32  

12  Shall ow gravelly redsoils  473.84  

 

Data Source: APSAC, Vijayawada  
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Figure -11: Soil resource map of Palnadu  District
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1.4.6  Salt - affected land:  

The term ósalt-affected soil/landô refers to soils in which salts interfere with 

normal plant growth. Salt -affected soils c an be divided into saline, saline -

sodic and sodic, depending on salt amounts, type of salts, the amount of 

sodium present, and soil alkalinity. (Reference FAO Soils Portal)  

 

These lands are containing an excessive concentration of salts (soluble salts 

or e xchangeable saline or both). Salinization can result from improper 

management of canal irrigation water resulting in the rise of the water table 

and consequent accumulation of salts in the root zone in arid, semi -arid, and 

sub -humid (dry) conditions and in gress of sea water in coastal regions 

and/or use of high salt  containing groundwater. They also become saline 

when soils have developed on salt - containing parent materials or have saline 

ground water. Coastal saline soils may be with or without ingress or 

inundation by sea water. The salt -affected soil/ land area in the Palnadu 

district is  28,780 hectares. The spatial distribution of salt affected soils is 

shown in the Figure1 2. 

 

1.4.7  Horticulture  

Horticulture is a science, as well as, an art of production, util isation and 

improvement of horticultural crops, such as fruits and vegetables, spices, 

ornamental, plantation, medicinal and aromatic plants. It also includes plant 

conservation, landscape restoration, landscape and garden design, 

construction, and mainten ance, and arboriculture, ornamental trees, and 

lawns.  

 

In the Palnadu district, sweat orange is the major horticulture crop, 

cultivated in an area of 84.52ha. followed by mangoes (36.43ha.), guava 

(25.81 ha.), and acid lime (21.51 ha.), and the total area under horticulture 

crops is 218.11 ha. The crop -wise detail is shown in the Table -9. 
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Figure -12: Illustrates the spatial distribution of salt affected soil in Palnadu  district .
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Table 9  Area of horticultural crops in Palnadu  district  

S.No  Crop  Area in ha  

1 Anjura  2.03  

2 Dragon fruit  7.44  

3 Banana  2.01  

4 Custard Apple  9.5  

5 Sweet Orange  84.52  

6 Sweet Lime  2.29  

7 Ber  2.07  

8 Mangoes  36.43  

9 Guava  25.81  

10  Pomegranate  10.87  

11  Acid Lime  21.51  

12  Mandarin Orange     1.01  

13  Oil Palm  8.15  

14  Coconut  1.58  

15  Mulberry  2.89  

Total Area  218.11  

 

Source: Government of Andhra Pradesh Rashtriya  

Krishi Vikas Yojana -2022 -23.  

1.5  Ground  Water Prospects in the District:  

Ground water occurs in almost all geological formations and it s potential 

depends upon the nature of geological formations, geographical setup, 

and incidence of rainfall, recharge and other hydrogeological characters of 

the aquifer. In consolidated formations , ground water occurs under 

unconfined to semi -confined con ditions. Ground water is developed in 

these formations by dug wells, dug cum bore wells and bore wells tapping 

weathered and fractured zones.  The ground water prospects in the 

district are shown in Fig ure -13. The groundwater prospects are very good 

in del ta area,good to moderate in the middle, moderate to poor in the 

parts of Pidugurala, Gurazala, Dachepalli, Machavaram, etc and poor to 

negligible in the upland areas of Veldurthi, Bollapalli, Bellamkonda and its 

surroundings.  
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Figure -13: Ground Water  prospects in Palnadu  District, Andhra Pradesh
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1.6  Infrastructure  

1.6.1  Transport Network  

Palnadu district has a well - connected by various modes of transportation 

such  as Road , Rail and Air. The connectivity of each category is also 

depicted in Fig ure -14.  The detai ls of each transport network distribution 

in the district are given below.  

 

1.6.1.1. Road Transport : The road network of the district has been 

delineated by using high resolution satellite data under Space Based 

Information Support for Decentralized Planni ng (SIS -DP) project and 

arrived the lengths of each type of road network. It can be observed that 

Palnadu district has a well -developed road network that facilitates 

connectivity to all towns within the district, and to other major cities and 

towns of near by districts. The major road network includes National 

Highways (NH), State Highways (SH), and District Roads (DR).  The 

remote rural areas of the district also good connectivity by Panchayat Raj 

roads / village roads.  

 

The total length of the road  networ k in the district is about 16,351.71 Km. 

of which, the length of the National Highways is about 248.36 Km, State 

Highways are having a length of about 702.90 km connecting all major 

towns and cities in the district. The district roads are connecting all to wns 

and mandals having a length of 1307.44 Km.  The length of each road 

category covered in the district is shown in Table -12 .Palnadu district is 

traversed by Four Natio nal Highways. The traverse and description of 

each National highway is as given below:  

 

1. National Highway 167A (NH167A):   The highway Passes through 

the junction with Andhra Pradesh/Telangana border and enters at 

Dachepalle in Palnadu district and traverse through mandal headquarters 

such as Piduguralla, Nekarikallu, Narasaraopet, Chilaka luripet and passing 

through the towns such as Parchur, Karamchedu and connects at NH -16 

near Chirala passing thr ough parts of Bapatla district.  

 

2. National Highway 544D (NH544D ):  The national highway starts at 

Karnataka border and enters in  Anantapuramu district at Rayadurg 

Mandal, and connects the Junction with NH44 near Anantapuramu and 

passes through the mandals Singanamala and Tadi patri in Anantapuramu 
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district,  Kolimigundla, Owk and Banaganapalle in Nandyal district, 

Giddalur, Cumbum, Tripurantakam m andals in Prakasam district before 

enters in to Palnadu district at Vinukonda.  It passes through 

Savalyapuram, Narasaropeta and Phirangipuram mandals before enters 

into Guntur district.  

 

3. National Highway 565 (NH565):  The highway starts at Nakrekal on  

NH65 and passes through Nalgonda District in Telangana State before 

enters  Palnadu district at Macherla mandal.  It passes through Veldurthi 

mandal in Palnadu district before entering  Prakasam district.  

 

4. National Highway 16 (NH16):  The NH16 is a major  national 

highway   that runs along the east coast of India traversing through  West 

Bengal , Odisha , Andhra Pradesh , and  Tamil Na du  States.  It is a part of 

the  Golden Quadrilateral  project to connect India's major cities.  

 

The national highway starts at Odisha  border which passes through the 

coastal districts in Andhra Pradesh which enters in Srikakulam district at 

Ichchapuram Mandal and covers major mandals namely Bhogapuram, 

Anandapuram, Pendurthi, Anakapalle, Tuni, Prathip adu, R ajahmundry, 

Devarapalli, Eluru, Gannavaram, Vijayawada, Mangalagiri, Guntur 

mandals. It traverses  through Palnadu District via Edlapadu and 

Chilakaluripet mandals.Some important State Highways in the district 

which covers more than 40 km.  

 

The segments co vered in the district are  -  Hyderabad -Guntur Road  

(SH021), Macherla -Karempudi -Vinukonda road (SH025),  Sattenapalli -  

Madipadu road (SH034), Kondramutla -  Bandlamotu -  Durgi Road  

(SH038),  Rajupalem -Amaravathi Road  (SH023), Nekarikallu -Gurazala 

road (SH292).  

https://en.wikipedia.org/wiki/National_Highway_(India)
https://en.wikipedia.org/wiki/National_Highway_(India)
https://en.wikipedia.org/wiki/National_Highway_(India)
https://en.wikipedia.org/wiki/West_Bengal
https://en.wikipedia.org/wiki/West_Bengal
https://en.wikipedia.org/wiki/West_Bengal
https://en.wikipedia.org/wiki/Odisha
https://en.wikipedia.org/wiki/Andhra_Pradesh
https://en.wikipedia.org/wiki/Tamil_Nadu
https://en.wikipedia.org/wiki/Golden_Quadrilateral
https://en.wikipedia.org/wiki/Odisha
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Table 10  Road Category wise Lengths  

S.No  Road Type  Length in Km  

1  National Highway  248.36  

2  State Highway  702.90  

3  District Road  1307.44  

4  Village Road  7280.88  

5  Cart Track  3799.02  

6  Foot Path  2929.45  

7  City Road  83.66  

Total Length  16351.71  

Data source: SIS -DP project , APSAC Vijayawada  

 

1.6.1.2. Railways : Palnadu  district is traversed by a significant railway 

line that connects various parts of the district and provides connectivity to 

neighbouring regions. The Guntur -Guntakal r ailway line is a broad -

gaugetype of railway line facilitates the movement of people and goods to 

the various regions. It passes through Palnadu district, connecting 

important railway stations such as Narasaraopet and Vinukonda.  The 

Guntur -Secunder abad railway line which connects Palnadu District with 

the towns Pedakurapadu, Sattenapalle, Piduguralla, Nadikude Junction, 

Nalgonda, and Pagidipalle.  

 

The Indian Railway line traversing from East to West and East to South in 

Palnadu district covering th e various stations to cater the transportation 

needs of the people. The length of rail network in the district is about 

205.43 km  cover ing 21 railway stations. Among these, the important 

railway stations in the district are Nadikude Junction, Narasaraopet,  

Peddakurapadu,  Piduguralla, Sattenapalle and Vinukonda.  The train 

stations are Bellamkonda, Cheekategalapalem, Gudipudi, Gundlakamma, 

Gurujala Gate Halt, Lingamguntla, Macherla, Munumaka, Pondugula, 

Reddigudem, Rentachintala, Santamagulur, Satulur, Saval yapuram, 

Tummalacheruvu.  
 

In addition to the main line, there are various branch lines and spur lines 

like Nadikude Junction to Macherla that extend from the main line to 

connec t specific towns within Palnadu  district. These lines provide local 

connectivit y and transportation services to different parts of the district.  
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1.6.1.3. Air Transport: The district has an airport named Nagarjuna 

Sagar Airport, located at Vijayapuri, Macherla Mandal in Palnadu district  in 

the State of  Andhra Pradesh .The airport is located at an  elevation of 658 

feet (210 m) above mean sea level. It has one paved runway designated 

09/27 oriented by measures of 4384 ft (1336 m) in length. The airport is 

used by private and chartered aircraft  and has no scheduled services.  It 

is a non -operational airport.  
 

Nagarjuna Sagar Airport currently is used for flying training purpose, and 

it is managed and control by  Airports Authority of India (AAI) . The 

Airports Authority of India announced it was consid ering developing the 

airport into a water aerodrome for use by seaplanes.  

 

1.6.2  Irrigation  

1.6.2.1. Major and Medium Irrigation Projects in Palnadu  district :  

Irrigation has assumed an increasing significance in agriculture in the 

context of new technology, whe re high yielding varieties and multiple 

cropping are being practiced. The main reasons for low yields are 

inadequate rainfall, uneven and uncertain rains during the period of crop 

growth. It is generally found that the introduction of irrigation is 

associa ted with changes in the cropping pattern. The shift from a 

traditional cropping pattern to the most advantageous cropping pattern is 

possible only in the presence of irrigation facilities. The new agricultural 

technology is highly based on sufficient moist ure conditions. Thus, the 

development of irrigation is crucial for increasing agricultural production. 

The irrigation projects are classified as major, medium and minor 

irrigation projects.  The major and medium irrigation projects are shown 

in Table -11 and Fig ure -15.  

A.  Major Irrigation Projects:   

Palnadu district there are two major irrigation projects (Completed) in the 

district, they are Nagarjunasagar Project (Nagarjunasagar Right Main 

Canal) with an ayacut of 5,65,028 Ac and K.L.Rao Sagar Pulichintala 

Project an ayacut of 13.08 Lakh Acres, Stabilization Ayacut of Krishna 

DeltaSystem (KDS) in Guntur, Krishna, West Godavari and Prakasam 

districts.  

https://en.wikipedia.org/wiki/Guntur_District
https://en.wikipedia.org/wiki/Andhra_Pradesh
https://indiaairport.com/org/aai.htm
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Figure -14: Transport Network of Palnadu district , Andhra Pradesh  
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B.  Medium Irrigation Projects:  

In Palnadu d istrict Vykuntapuram Barrage (Ongoing) is an Indian barrage 

and water storage project and located at Vykuntapuram village, 

Amaravathi mandal. It is ongoing project on Krishna River 23 km 

upstream of existing Prakasam Barrage with FRL 25M. It is designed to  

store 10 TMC of flood water coming from the Vyra and Munneru rivers. 

The water mainly used for Irrigation and drinking water supply purpose.  

 

The A.P.S.I.D.C (Andhra Pradesh State Irrigati on Development 

Corporation Limi ted) Lift Irrigation Schemes (LIS) consists of existing LIS 

(222 Nos), ongoing LIS (8 Nos) and proposed LIS (16 Nos), under these 

schemes benefited an ayacut of 2,60,442 Ac in combined Guntur district. 

The major and medium irrigation pr oject determine shower in Table -11 

and Figure -14. 

Table  11  Major and Medium Irrigation Projects in Palnadu District  

S.

N

o 

Project 

Type  

Name of the Project  Status  Ayacut in 

Ac 

1  Major  Nagarjunasagar Project (NSRC)  Completed  5,65,028  

2  K.L.Rao Sagar Pulichintala Project                 

(Stabilization Ayacut -   

Krishna Delta System - 13,08,000 Ac )  

-  

3  Medium  Vykuntapuram Barrage  

(Flood diversion)  

Ongoing  -  

4   

 

 

Minor  

 

 

 

 

Minor  

Lift Irrigation Schemes  

Under A.P.S.I.D.C (222 Nos )  

 (Combined district)  

Completed  2,20,643  

5  Lift Irrigati on Schemes  

Under A.P.S.I.D.C (8 Nos)  

(Combined district)  

Ongoing  15,390  

6  Lift Irrigation Schemes  

Under A.P.S.I.D.C (16 Nos)  

(Combined district)  

Contemplate

d 

24,409  

7  Minor Irrigation Tanks -  Water Resources 

Dept. (above 100 Acres - 76 Nos)  

Complet ed 20,357  

8  Minor Irrigation Tanks  (below 100 Acres -  

149 Nos)   

6,193  

Total  8,52,02

0  

 

Data source: WRD, APWRIMS, Govt. of A.P.  
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Figure -15: Major and Medium Irrigation Projects of Palnadu  District
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1.6.2.2. Tank Information System  

 

As per the inform ation of Water Resources Departmental portal Andhra 

Pradesh Water Resources Information & Management System (APWRIMS) 

and portal URL:https://apwrims.ap.gov.in/  in Palnadu district has 226 

Minor Irrigation Tanks.  The designed storage capacity of minor irrigation 

tanks in Palnadu district 2,810.87 mcft and current Storage capacity is 

2,187.67 mcft.  The mandal wise minor irrigation tanks details of Palnadu 

district are shown in Table -12. 

 

Table 12  Mandal wise Minor Irrigation Tanks details of Palnadu 
district  

S.No  Mandal  
No. of MI 

Tanks  

Designed Storage 

Capacity (mcft)  

Current Storage 

Capacity (mcft)  

1 ACHAMPETA 8 92.63  58.21  

2 AMARAVATHI  7 18.5  11.18  

3 BELLAMKONDA 4 28.01  21.07  

4 BOLLAPALLE 22  224.38  193.84  

5 CHILAKALURIPET  1 3.31  0.83  

6 DACHEPALLE 14  25.29  6.32  

7 DURGI  9 553.26  401.5  

8 EDLAPADU 8 19.24  13.97  

9 GURAZALA 4 3.36  2.64  

10  IPURU 9 122.94  122.78  

11  KAREMPUDI 6 31.24  13.59  

12  KROSURU 7 78.46  77.68  

13  MACHAVARAM 11  64.12  58. 19  

14  MACHERLA 4 111.29  103.02  

15  MUPPALLA 5 71.14  70.75  

16  NADENDLA 5 15.58  14.59  

17  NAKARIKALLU  7 48.41  24.91  

18  NARASARAOPETA 9 27.59  25.59  

19  NUZENDLA  15  111.68  92.69  

20  PEDAKURAPADU 1 2.78  2.78  

21  PIDUGURALLA 15  90.51  73.15  

22  RAJUPALEM 3 25. 69  22.2  

23  RENTACHINTALA  6 2.84  1.87  

24  ROMPICHERLA  9 94.66  76.71  

25  SATTENAPALLE 4 72.57  58.25  

26  SAVALYAPURAM 12  38.51  38.51  

27  VELDURTHI  7 277.41  118.4  

28  VINUKONDA  14  555.47  482.44  

 TOTAL  226  2,810.87  2,187.67  

 

Data source: WRD, APWRIMS, Govt.  of A.P.    

https://apwrims.ap.gov.in/
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1.6.3  Eco Sensitive and Important places  

Palnadu district has acquired special historic importance, by virtue of the 

association of Sri Nagarjuna, the great Acharya and learned scholar of the 

historic days, and the museum exhibiting the historic reli cs depicting the 

greatness of these days. The important popular tourist, religious and 

culturalplaces to visit in the Palnadu district are shown in the Table: 13 

and the geographical location of each place is depicted in Fig ure -16. A 

brief description of c ertain tourist places is given below:  

 

Table 13  Important places of Tourism in Palnadu district.  

S.No  Name  Village  Mandal  

1 Amaravathi 100 feet Buddhist Stupa  Amaravathi  Amaravathi  

2 Amaravathi Archeological Museum (ASI)  Amaravat hi  Amaravathi  

3 Boudhsri Museum Nagarajuna Konda (ASI)  Amaravathi  Amaravathi  

4 Dwida Amara Lingeswara Swami Temple  Amaravathi  Amaravathi  

5 

Vaikuntapuram Venkateswara swami 

Temple  Vykuntapuram  Amaravathi  

6 Durgi Stone Curves  Durgi  Durgi  

7 Kondaveedu Fo rt  Forest  Edlapadu  

8 Karmpudu verla Gudi   Karempudi  Karempudi  

9 Marcherla Chenna Kesava Temple  Macherla (M)  Macherla  

10  Nagarjuna Konda   

Nagarjuna 

Sagar  Macherla  

11  Kotpakonda Trikoteswara Swami Temple  Petlurivaripalem  Narasaraopet  

12  Chejerla Kapotes wara Swami Temple  Chejerla  Nekarikallu  

13  Guthikoda Bilem  Guttikonda  Piduguralla  

14  Sathrasala Siva Temple  Goli  Rentachintala  

15  Rentachintala Church  Rentachintala  Rentachintala  

16  Baji baba dargah  Thurumella  Rompicherla  

 

Data Source:  Tourism Departm ent, Government of Andhra Pradesh . 
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Figure -  16:  Tourist Map of Palnadu  District, Andhra Pradesh
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A brief description of certain tourist places is  given below:  

 

1.  Nagarjuna Sagar Dam:  Nagarjuna Sagar Dam is located at 104  

km from the district headquarter  Narasaraopet. It is the Worldôs highest 

Masonry gravity dam having Worldôs largest discharging capacity of 

20,000 Cu. Secs. (409 Feet maximum height) across the river  Krishna 

situated at about 130 Kms. upto the Prakasam Barrage with a lake 

capacity of 31. 05 million acre. The State Government is taking steps to 

develop Nagarjuna Sagar as a place of tourist attraction on the lines of 

Brindavan and Botanical gardens. This place has acquired special historic 

importance, by virtue of the association of Sri Naga rjuna, the great 

Acharya and learned scholar of the historic days, and the museum 

exhibiting the historic relics depicting the greatness of these days.  

 

2.  Ethipothala Waterfall:   Ethipothala Waterfalls are located  at 95.1  

km from the district headquarter Nar asaraopet. It is a sight of sheer 

beauty and excellence, Ethipothala Waterfall serve as another major 

attraction of the town. It is originally a popular mountain stream which 

falls from a height of nearly 21.3m into a lagoon.  

 

The merging of three streams viz. Nakka Vagu, Chandravanka Vagu and 

Tummala Vagu give birth to this beautiful waterfall. One can also enjoy 

watching a crocodile breeding centre at the site offering splendid sights. 

Once the waterfalls into the lagoon, it joins the Krishna River furthe r at 3 

kms. Two famous temples namely Ranganatha and Dattatreya are 

situated on the site. This waterfall is situated nearly 15 miles from 

Nagarjunasagar Dam and  lies on the way to Macherla. It also features a 

few caves that go till Srisailam.  

 

3. Kondaveedu  Fort:  Kondaveedu Fort is located at 35.4  km from the 

district headquarter Narasaraopet. It is a historically significant ancient 

hill fortress located in Kondaveedu, a village in 

the  Chilakaluripet  constituency in  Palnadu district , Andhra Pradesh , India . 

The site is located 16 miles west of the city of  Guntur .  

 

The fortresses were once the capital of the  Kondavidu Reddi Kingdom  that 

was delimited between the south of the  Krishna River  and 

the  Gundlakamma River  and located 13  km to the west of  Guntur  city. 

They were erected on a high ridge of a small range of hills with an 

https://en.wikipedia.org/wiki/Chilakaluripet
https://en.wikipedia.org/wiki/Palnadu_district
https://en.wikipedia.org/wiki/Andhra_Pradesh
https://en.wikipedia.org/wiki/India
https://en.wikipedia.org/wiki/Guntur_City
https://en.wikipedia.org/wiki/Kondavidu_Reddi_Kingdom
https://en.wikipedia.org/wiki/Krishna_River
https://en.wikipedia.org/wiki/Gundlakamma_River
https://en.wikipedia.org/wiki/Guntur
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average elevation of 460. There are two hill sections, which form the hill 

ranges, one is to the north, which provides a very steep but short access 

to the forts. The preferred access is more circuitous and less tiring and 

involves 3.2  km of trekking. Kondav eedu and the surrounding forest areas 

have many  Custard apple   trees .  

 

4. Durgi Stone Curves:  Durgi Stone Curves are located at 67.7  km from 

the district headquarter Narasaraopet.  Guntur region is popular for Durgi 

Stone crafts and these works typify that rich and wealthy cultural heritage 

of the region. In this district, there is a region called Palnadu and this 

region has a small town called as Durgi. The stone art is known to ha ve 

evolved from this small town, thereby having its name during the 

15th  century. Even though, nowadays, costlier stones like granites are 

used for production of idols for gods and goddesses, simple, yet effective 

stones were popular those days and one suc h stone is Durgi.  

 

5. Guttikonda Bilam:   Guttikonda Bilam is located at 38.1  km from the 

district headquarter Narasaraopet. It is a historic cave and a hill 

in  Piduguralla  Mandal,  Palnadu  District of  Andhra Pradesh , India . 

Guttikonda or Guthikonda is the name of a nearby village, while "Bilam" is 

the  Sanskrit  word for "cave". There are several caves in the region, 

collectively known as "Guthikonda Caves"; Guttikonda Bilam is the most 

well -known of these caves. The cave is located around 3  km south of the 

Guttikonda village, which lies 15  km from  Piduguralla , in the  Palnadu 

district . 

 

6. Bellamkonda Fort: Bellamkonda Fort is located at 45.1  km from the 

district headquarter Narasaraopet.  Hill fortress in the Sattanapalle taluk a 

of Guntur District, Andhra Pradesh at  a height of 1,569 metres above 

mean sea level. The fortress is roughly the shape of an equilateral triangle 

enclosing an area of approximately a square mile  and consists of a single 

stone wall connecting the elevated parts of the hill with bastions at the 

south -east a nd north -west angles. The early history of the fortress is 

obscure;  however, it is said to have been constructed by the Reddi kings 

of Kondavid.  

1.6.4  Places of Religious and Cultural importance  

 

Palnadu  district  is mostly known for its historical and  religious  

significance. The most popular  places  here are shown below:  

https://en.wikipedia.org/wiki/Custard_apple
https://en.wikipedia.org/wiki/Piduguralla
https://en.wikipedia.org/wiki/Guntur
https://en.wikipedia.org/wiki/Andhra_Pradesh
https://en.wikipedia.org/wiki/India
https://en.wikipedia.org/wiki/Sanskrit
https://en.wikipedia.org/wiki/Piduguralla
https://en.wikipedia.org/wiki/Guntur_district
https://en.wikipedia.org/wiki/Guntur_district
https://en.wikipedia.org/wiki/Guntur_district
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1. Kotappa Konda:  Kotappa Konda is located at 18.1  km from the district 

headquarter Narasaraopet and hamlet of Kondakavuru is situated about 

13 Kms to South -west of Narasaraopet town. The Presidi ng Diety of this 

place is Trikoteswara Swamy situated on the hillock and is one of the 

noted piligrim centres attracting thousands of visitors on Sivarathri day. 

The State Government is taking steps to develop Kotappa Konda as a 

tourist and piligrim centre  by creating more facilities and a ghat - road.  

 

2. Gopinatha Swamy Temple:   Gopinatha Swamy Temple is located at 

27.2  km from the district headquarter Narasaraopet.A temple known as 

the Gopinathaswami temple (dedicated to  Lord Krishna ) lies at the foot of 

the hill; its bunched stone pillars are carved out of a single rock. Both 

Hindu and Muslim architectural styles are seen in the forts. A mosque is 

also located within the fort.  

 

3. Ama ravathi:   Amaravathi is located at 58  km from the district 

headquarter Narasaraopet. It is situated at 35 Km. the North -west of 

Guntur on the banks of River Krishna. It has many tourist facilities and 

commands a vast stream of pilgrims  throughout the year.  A large 

congregation of piligrims will assemble on óMahasivarathri Dayô to worship 

of Lord Siva (Amareswara 15ô height) and it one among the famous 

shrines of the Lord. There is a world - famous  Buddhist Stupa depicting 

sceneries from the life of Buddha, in scribing there in various Buddhistic 

Anecdotes Symbols etc., in Pali script in addition to well organized 

museum.  

 

4. Chejerla Kapoteswara Swami Temple: Chejerla Kapoteswara Swami 

Temple is located at 26.6  km from the district headquarter Narasaraopet. 

Chej arla Sri Kapoteswara Swamy Temple in Chejarla village (also called 

as Chejerla or Cezarla) near Nekarikallu Mandal of Palnadu district. 

Chejarla temple is the only temple in India dedicated to  Lord Shiva  as 

Kapotheswara (Kapotheswara) in Lingakara. Lord Si va, present in this 

temple is called as Kapotheswara, who has given a portion of his body to 

save a pigeon. Lord Subramanya Swami Temple  is present on top of the 

hills and there are steps to reach the temple. The hill is surrounded by 

green farm fields and  scenic beauty.  

 

https://en.wikipedia.org/wiki/Lord_Krishna
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1.7  Drainage Pattern  

1.7.1  Drainage  

The Krishna is Major River in the district and the tributaries are 

Chandravanka, Goli Vagu, Naguleru, Eddu Vagu and Kondaveeti  Vagu. The 

other part of the rivers flows through Gundlakamma and Vogeru Vagu. 

The tr ibutaries of Krishna River Chandravanka, Goli Vagu, Eddu Vagu, 

Naguleru, and Kondaveeti Vagu are rises near Mutukuru , Guttikonda 

Reserved Forest, flows towards north direction and joining to the Krishna 

River in between Nagarjuna Sagar Reservoir  and Prakasam  Barrage.  

 

The Gundlakamma River (Part) enters  the district near Tangirala village 

Nuzendla mandal and exit near Puvvada village, Nuzendla mandal. And , 

the Gundlakamma Riverconsists oftributaries Konkeru, Kandleru and Vala 

Eru . The Vogeru Vagu  (Part) r aises Guttikonda Reserved Forest, flows 

towards Southwest  direction and joining toBay of Bengal  near Bapatla.  

 

The drainage pattern, in general, is straight, parallel to sub -parallel and 

dendritic  drainage pattern . All the streams are ephemeral in nature. The 

Krishna River is perennial, whereas most of the other streams are 

intermittent to ephemeral in nature. Figture -17 Illustrates of the drainage 

system and surface water bodies.  

 

1.7.2  Geomorphology of the District:  

Using IRS satellite data and GIS detailed geomorp hological and structural 

map of Palnadu District was generated under Rajiv Gandhi National 

Drinking Water Mission (RGNDWM) guidelines on 1:50,000 scale. The 

objective of the mapping is t o map lithology, geomorphology and 

structural characteristics of an ar ea on 1:50,000 scale and to integrate 

the same to locate potential ground water prospect zones and to 

recommend suitable structures for ground water recharge. Various 

hydrogeomorphic units are delineated and suitable recharge structures 

are proposed at dri nking water affected villages under this project. The 

description of geomorphic units of different origins (Figure -18) mapped in 

Palnadu District is described as follows.  
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Figure -  17: Drainage Network and Surface Water Bodies of the Palnadu  District  
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 Figure 1 8: Geomorphology of Palnadu  District, Andhra Pradesh  
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1.7.3  Landforms of Fluvial origin  

The word fluvial is used in earth science to refer to processes and 

landforms produced by running water. As with other surficial processes, 

running water can either erode material from the earthôs landscape, or 

deposit layers of sediment. The resulting landforms can thus be classified 

as either erosional landforms or depositional landforms . The incredible 

power of running water in carving various erosional and depositi onal 

landforms is well known. Although the quantity of water in a stream is 

small at one time during the year, very large volumes of water move  

through the channel and they form an important component in the 

hydrological cycle. The fluvial dissection of th e landscape consists of 

valleys and their included channel ways organized into a system of 

connection known as a drainage network. Drainage networks display 

many types of quantitative regularity that are useful in analyzing both the 

fluvial systems and the  terrains that they dissect (NRSA,2007).  

 

1.7.3.1. Alluvial plain: A level or gently sloping tract or a slightly 

undulating land surface produced by extensive deposition of alluvium, 

usually adjacent to a river that periodically overflows its banks; it ma y be 

situated on a flood plain, a delta, or alluvial form. This landform is 

predominantly seen in the nothern part of the district.  

 

1.7.3.2. Palaeochannel: Deep valleys cut in the bedrock terrain and 

today filled largely with alluvium, glacial outwash gra vels and sands or 

with tills. These are good source of underground water.  

 

1.7.3.3. Flood plain: The surface or strip of relatively smooth land 

adjacent to a river channel constructed (or in the process of being 

constructed) by the present river in its exi sting regimen and covered with 

water when the river overflows its banks at times of high water. It is built 

of alluvium carried by the river during floods and deposited in the sluggish 

water beyond the influence of the swiftest current.  

 

1.7.3.4. Delta: The low, nearly flat, and alluvial tract of land deposited at 

or near the mouth of a river, commonly forming a triangular or fan 

shaped plain of the considerable area enclosed and crossed by many 

distributaries of the main river. Perhaps extending beyond the  general 

trend of the coast and  resulting from the accumulation in a wider body of 
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water (usually a sea) of sediment supplied by a river in such quantities 

that it is not removed by tides, waves and currents.  

 

1.7.3.5. Valley fill: The unconsolidated sedim ent deposited by any agent 

to fill or partly fill a valley.  

 

1.7.4  Landforms of Coastal origins  

Coasts are the loci of a unique assemblage of erosional and depositional 

processes. Various landforms of coastal areas are almost exclusively the 

result of the action  of ocean waves. Wave action creates some of the 

worldôs most spectacular erosional landforms. Where wave energy is 

reduced, depositional landforms like beaches are created. The source of 

energy for coastal erosion and sediment transport is wave action. A wave 

possesses potential energy as a result of its position above the wave 

trough, and kinetic energy caused by the motion of the water within the 

wave. This wave energy is generated by the frictional effect of winds 

moving over the ocean surface. Higher t he wind speed and longer the 

fetch or distance of open water across which the wind blows and waves 

travel, the larger the waves and the more energy they therefore possess. 

Long open ocean waves or swells travel faster than short, locally 

generated sea wave s. They also have longer wave periods and this is how 

they are distinguished from the short sea waves on reaching the coast. 

Long swells, which have travelled hundreds of kilometres, may have wave 

periods of up to 20 seconds. Smaller sea waves have wave pe riods of 5 to 

8 seconds. Where ocean depths are greater than the length of the waves, 

the wave motion does not extend to the ocean floor and, therefore, 

remains unaffected by the floor. As the ocean depth falls below half the 

wavelength, the bottom increas ingly affects the wave motion. As the 

depth of water decreases, the wave height increases rapidly,  and the 

wavelength decreases rapidly. Thus, the wave becomes more and more 

peaked as it approaches the shore, finally curling over as a breaker and 

breaking on the shore. As the wave breaks, its potential energy is 

converted into kinetic energy, providing a large amount of energy for the 

wave to do the work along the shoreline. Transportation by waves and 

currents is necessary to move rock particles eroded fro m one part of a 

coastline to a place of deposition elsewhere. One of the most important 

transport mechanisms results from wave refraction. Since waves rarely 

break onto a shore at right angles, the upward movement of water onto 

the beach (swash) occurs at an oblique angle. However, the return of 



District Survey Report - 2023 

 

APSAC, GoAP         DMG, GoAP 

54 
 

water (backwash) is at right angles to the beach, resulting in the net 

movement of beach material laterally. This movement is known as beach 

drift. The endless cycle of swash and backwash and resulting beach drift 

can be observed on all beaches. Frequently, backwash and rip currents 

cannot remove water from the shore zone as fast as it is piled up there by 

waves. As a result, there is a build up of water that results in the lateral 

movement of water and sediment just  offshore in a direction with the 

waves. The currents produced by the lateral movement of water are 

known as long shore currents. The movement of sediment is known as 

long shore drift, which is distinct from the beach drift described earlier, 

which operate s on land at the beach. The combined movement of 

sediment via long shore drift and beach drift is known as littoral drift. 

Tidal currents along coasts can also be effective in moving eroded 

material. While incoming and outgoing tides produce currents in op posite 

directions daily, the current in one direction is usually stronger than in the 

other resulting in a net one -way transport of sediment. Long shore drift, 

long shore currents, and tidal currents in combination determine the net 

direction of sediment t ransport and areas of deposition. Using multi -

temporal satellite data can bring out the dynamics of the coast (NRSA, 

2007).  

 

1.7.4.1. Beach:  A gently sloping zone, typically with a concave profile, of 

unconsolidated material that extends landward from the low -water line to 

the place where there is a definite change in material or physiographic 

form (such as a cliff) or to the line of permanent vegetation (usually of 

the effective limit of the highest storm waves).  

1.7.4.2. Beach ridge:  A low, essentially co ntinuous mound of beach or 

beach and dune material (sand, gravel, shingle) heaped up by the action 

of waves and currents on the backshore of a beach beyond the present 

limit of storm waves or the reach of ordinary tides and occurring singly or 

as one of a series of approximately parallel deposits. The ridges are 

roughly parallel to the shoreline and represent successive positions of an 

advancing shoreline.  

1.7.4.3. Tidal flat:  An extensive, nearly horizontal, marshy or barren 

tract of land that is alternate ly covered and uncovered by the rise and fall 

of the tide and  consisting of unconsolidated sediment (mostly mud and 

sand). It may form the top surface of a deltaic deposit.  
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1.7.5  Landforms of Structural Origin  
 

Landform of structural origin is related to structu ral aspect of the area. 

Most of the landforms under this class had genesis related to underlying 

structure. Structure plays an important role in reducing the resistance of 

rock which manifests itself in different geomorphic forms. Some of the 

variation is minor and some are in mega scale. The mega scale forms 

have a dramatic effect on the genesis of landforms and hence mapping of 

such forms indirectly indicates the structural set up of the area. The mega 

scale structural features like fault and fold dependi ng on type plays an 

important role in genesis of structural landform. The influence of geologic 

structures on the development and appearance of landscapes is 

prominent. The influence of geologic structures ranges from large 

features, which exert a dominant  influence on the form of an entire 

landscape, to small features, which affect an individual landform and the 

geomorphic processes operating on it. The structural control could be 

active structures whose form is directly impressed on the modern 

landscape o r ancient structural features whose influence on a modern 

landscape is due primarily to differential erosion (NRSA, 2007).  

 

1.7.5.1. Dome : A general term for any dome -shaped landform or rock 

mass, such as a smoothly rounded rock -capped mountain summit, 

roughly resembling the dome of a building.  

 

1.7.5.2. Structural Hills : Hills and valleys, which are originated due to 

tectonic process and are highly dissected by the drainage lines. This can 

be further classified as highly, moderately and low dissection dep ending 

on the density of joints and drainage. Mostly this will be interpreted from 

planimetric  satellite data,  and the classification is highly subjective.  

 

1.7.5.3. Dyke Ridge: Intrusive features that are emplaced within the 

pre -existing fractures or wher e the fluid pressure is great enough for 

them to form their own fracture during emplacements. They are 

discordant bodies.  

 

1.7.5.4. Cuesta: A hill or ridge with a gentle slope on one side and a 

steep slope on the other; specifically an asymmetric ridge wi th one face 

(dip slope) long and gentle and conforming with the dip of the resistant 

bed or beds that form it, and the opposite face (scarp slope) steep or 

even cliff - like and formed by the out crop of the resistant rocks, the 
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formation of the ridge being controlled by the differential erosion of the 

gently inclined strata.  

 

1.7.6  Landforms of denudational origins  
 

The landform of denudational origin is formed where the denudation 

process dominates over the other process. Most of the landform resulting 

due to thi s process is the combined effect of mechanical and chemical 

weathering. Denudation is the process of removal of material by erosion 

and weathering. This has direct influence on the relief of the area 

especially in the reduction of relief to the base level.  The agents are 

mostly water, ice and wind. The major factors affecting denudation are 

geology, climate, tectonics and anthropogenic effects. All rocks and 

minerals at or near -surface are attacked by a physical and chemical 

process. The effect of this proc ess is not the same everywhere because of 

rocksô varying resistance to change. As a result, weathering and erosion 

yield several landforms, which have typical shapes and forms. Weathering 

is an essential part of the rock cycle. The parent material or rock 

weathered material is disaggregated to form smaller fragments and some 

of the minerals are dissolved and removed by the agent of water. This 

removal of material is erosion and is accomplished by running water, 

wind, glacier etc. The weathering provides the  raw material for the 

sedimentary rock and soil (NRSA, 2007).  

 

1.7.6.1. Denudational Hill:  It is a highly dissected hill that has 

obliterated the structures.  
 

1.7.6.2. Inselberg:  A prominent, isolated, steep -sided, usually 

smoothed and rounded, residual k nob, hill or small mountain of 

circumdenudation rising abruptly and surrounded by an extensive and 

nearly level, lowland erosion surface in a hot, dry region (as in the 

deserts of southern Africa or Arabia), generally bare and rocky although 

partly buried by the debris derived from and overlapping its slopes; it is 

characteristic of an arid or semiarid landscape in a late stage of the 

erosion cycle.  

 

1.7.6.3. Pediment:  A broad, flat or gently sloping, rock floored erosion 

surface or plain of low relief, typ ically developed by sub aerial agents 

(including running water) in an arid or semiarid region at the base of an 

abrupt and receding mountain front or plateau escarpment and  underlain 
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by bedrock (occasionally by older alluvial deposits) that may be bare but  

more often partly mantled with and discontinuous veneer of alluvium 

derived from the upland masses and in transit across the surface.  

 

1.7.6.4. Pediplain:  An extensive, multi - concave, rock -cut erosion 

surface formed by the coalescence of two or more adjac ent pediments 

and occasional desert domes and  representing the result (the 

ñpeneplainò) of the mature stage of the erosion cycle. Based on the 

thickness of weathering they are further classified as shallow, moderate 

and deep pediplains.  

1.7.7  Structural Features  of Palnadu  District  

All linear features are to be interpreted from the satellite image. The 

lineament may not be a single continuous line; rather it must  be shown as 

discontinuous line segments. Lineaments from remote sensing data can 

be identified mainly  based on their linear nature, presence of moisture, 

alignment of vegetation, alignment of ponds, straight stream segments, 

etc. However, interpretation of lineaments is to be done in conjunction 

with other diagnostic criteria such as channel offset, bank erosion and 

downcutting  of channel along lineament, warping and displacement of 

sediment layer, abrupt change of river course, presence of dry channel in 

an active river course, channel rejuvenation and land subsidence, linear 

ridges, scarp surface, linear  alignment of water bodies and straight 

channel segments. Major lineaments occurring in the Palnadu District 

have been mapped as part of the lineament map generation. The 

structural map (Figure. 19 ) shows both faults and lineaments. There are 

two  faults, on e located in the northern area minute in nature running NE -

SW direction and the other big in nature located in central part of Palnadu 

District and running in SW direction. There are number of dykes present 

in the study area West to East direction structur es from the Narji 

Formations are prominent. Eastern part of Palnadu District is covered with 

delta area and lineaments cannot be deciphered because this area   is 

totally covered alluvium.  In Upland area mega lineaments and micro 

lineaments are present. I n Palnad basin and its surrounding area strike 

and dip foliation is present.  Charnokite   rocks are present with vertical 

foliation and   horizontal beds are present in Palnad basin. Gray granites 

and its surrounding area thrust faults are present.   From  the analysis of 

structural patterns and other details, lineaments are classified based on 

their length as Micro lineaments and Mega lineaments.  
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A. Micro lineaments -  very small (magnitude) linear features frequently 

observed in the image. They correspond  to minor faults, fractures, joints 

and bedding traces in the rock. Geomorphologically they are expressed as 

linear alignments of local depressions/ ponds and tonal changes in soil 

and vegetation. For quantification purpose, lineament length < 3 km is 

classified as micro lineaments which are covered in mandal of Atchampet, 

Veldurthi, Vinukonda, Macherla, Machavaram, Bollapalle, and Edlapadu  

 

B. Mega lineaments -  Large linear features coincides with regional trends/ 

structural features. It cuts across vario us geomorphic units both in time 

and space. Lineament length > 3 km is classified as mega lineaments 

majority of which are covered in mandal of Karempudi, Gurajala, 

Dachepalle, Bellamkonda, Sattenapalle, Krosur, Nakerekallu and 

Piduguralla.  

1.7.8  Ground Water Qu ality in the Palnadu  District  

Ground Water quality laboratory analyzed for physico -chemical 

parameters like Total Dissolved Solids (TDS), Total Hardness (TH), 

Chloride (Cl -  ), Nitrate (NO 3), , Fluoride (F), Iron (Fe), Total Alkalinity 

(TA) and Sulphate (SO 4) using standard techniques, ground water quality 

samples were collected for two seasons i.e., post monsoon and pre 

monsoon in December 2017 and June 2019 from Rural Water Supply and 

Sanitation Department (RWS & S)  and compared with the BIS (2015), in 

te rms  of desirable, permissible and non potable classes.  Blue, yellow 

and red colours indicate pre monsoon quality and +, ., - , symbols indicate 

post monsoon quality for  desirable, permissible and non -potable classes 

respectively.  

 

From the analysis it ha s been observed that the ground water is polluted 

in pre -monsoon and post -monsoon about 15% of the area is under non 

potable category due to high concentration of Total Dissolved Solids, 

Flouride, Iron, Alkalinity, Nitrate and Total Hardness. About 75% of the 

area is potable category remaining 10% of the area is covered in hills and 

waterbodies of the entire district. The occurrence and movement of 

ground water in an area is governed by several factors such as 

topography, lithology, geological structure, de pth of weathering, extent of 

factures, drainage pattern, climate conditions and inter relationship 

between these factors  (Figure -20).  
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 Figure -19  : Structural Map of Palnadu  District, Andhra Pradesh  
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 Figure -20: Ground Water Quality Map of Palnadu  District  
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Chapter ï II Minor Minerals  

2.1  Overview of Mining Activity  

Palnadu  District is one of the chief minor minerals  producing districts in 

the state and endowed with rich & varied minor mineral resources such as 

limestone useful for making of lime in tr aditional k iln s, mosaic chips, feed 

for poultry and aquaculture and slabs useful for flooring. D imensional 

Stone Granite, silica sand, road metal, gravel and brick earth  are also 

present . 

It is estimated that during the year 2022 -23, 673 5 Cum of Color Grani te, 

1720 3Cum of Black Granite are produced . A total of 71492 MT of 

limestone  (minor mineral) , 221692 Cum of Road metal, etc are produced 

in Palnadu in 2022 -23.  

 

2.2  Geology of the District  

Genaralized Litho - stratigraphic Succession  of  Andhra Pradesh  

Geological  Time  Supergroup  Group   Formation  

         (a)                (b)              (c)                       (d)  

 
Holocene    -   -  Alluvium, river terraces, beach  

sands and soils   

Pleistocene    -   -  Laterite and Gravel  
Mio-Pilocene    -   -  Rajahmundry Fm.  

Late  Cretaceous   -   -  Deccan Trap with infra -and inter -  

Eocene                                                              trappeans  
 

 

Lower 

Cretaceous  

 
to 

 

Upper 
Carboniferous  

Gondwana  Upper 

Gondwana  

 
 

 

 
 

 

 
Lower 

Gondwana  

Godavari 

Valle y 

(Fluviatile)  
Chikial a Fm.  

Gangapur Fm.  

 
 

 

 
Kota Fm.  

Maleri Fm.  

 

Coastal Area  

(Fluvio -marine)  

Tirupati Fm. 
(Vejendla Fm)  

Raghavapuram 

Fm. 
(Vemavaram),  

Kandukuru, 

Sriperambadur 
Fms)  

Gollapalle Fm. 

(Satyavedu Fm.)  

Kamthi Fm. 
Barren Measures,  

Barakar Fm.  

Talchir Fm.  
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_______ ____________________________________________________  

      Cuddapah Basin  Pakhal Basin  
                                                                                   Sullavai Sandstone  

 

 

Middle to Upper  
Proterzoic  

(980 -500 m.y)  

 

 
 

            Kurnool  

Nandyala Shale  

Koilakuntla Limestone  
 

Panyam Quarzite  

Owk Shale  
Narji Limestone  

Banaganapalli 

Quartzite  

Putnur 

Limestone  
 

 

Penganga Group  
Takalapalle 

Arkose  

 

 

___________________________________________________________  

 

EPARCHAEAN INTERVAL  

 
 

 

Middle Proterozoic  
to  

Late Archean  

(2600 -970 m.y)  

 

 

Eastern Ghats  

Charnockite  Charnockite  with 

megacrystic k -

feldspar 
charnockite  

Khondalites  Two pyrozene 

granulite / 

amphibolite  
 

Calc-silicate / 

granulite, Garnet -
sillimanite -quartz -

   Srisailam 
Quartzite  

Alabaka 
Sa ndstone  

 

 
 

Middle  

Proterozoic 

(1600 -1300 
m.y.)  

 

 
 

 

 

 
Cuddapah  

Nallamalai  Cumbum Fm.  

 
Mulug Group  

 

Bairankonda 

Quartzite  

Lankavaram Shale  

Pattipalle Quartzite  
Polavaram Fm.  

Jakaram Arkose  

Chitravathi  Gandikota 

Quartzite  

 
Tadipatri Fm.  

 

Pulivendula 
Quar tzite 

Mallampalli Group  

Pandikunta Shale  

 

Gunjeda Dolomite  
 

 

 

Papaghni  Vempalle Fm.  

Gulcheru Quartzite  

Bayyaram 

Quartzite  
Bolapalle Fm.  
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graphite gneiss  

(biotite -k- feldspar 
(Khondalite)  

 

Quartzite (gernet, 

sillimanite)  
 

 

 

 
 

 

 
Late Archaean  

(270 0 m.y)  

 

 
 

 

 
Dharwar  

 

 
 

Ramagiri -

Penakacherla, Kolar, 
Kadiri, Gadwal -

Narayanpet, 

Jonnagiri, Veligallu 

Peddavuru Schist 
Belts & W.Part of 

Nellore Belt.  

Pyroclastic Rocks, local 

conglomerate / event 
conglomerate  

Metabasalt (Pillowed), Acid 

volcanics, min or andesite, 
dacite, rhyodacite, 

amphibolites, 

metaultramafics, minor 

quartzite, calcsilicates, 
phyllites, intrusives of basic 

rocks and granites, rare 

lamprophyres.  
    

___________________________________________________________  

Middle Archaean  
(3100 -29 00 m .y. )  

Older 
Supracrustals 

(Sargur)  

Eastern and 
Southern parts of 

Nellore.  

High Grade schists 
include include garnet, 

staurolite, kyanite, 

sillimanite, cordierite 

(rarely sapphirine -
kornuropine as in 

Karimnagar) Mica 

schists, calcilicate 
rocks, crystall ine 

limestone (minor). BIF, 

fuchsite quartzite, 
hornblende granulite, 

amphibolite, migmatite 

streaky biotite gneiss.  

Gneissic Complex    Banded Tonalite -
Trondhjemite Gneiss.  

 

Geologically, the State  of Andhra Pradesh  forms a part of peninsular India 

and is one of the most ancient land masses. The geological formations of 

Andhra Pradesh range from the oldest  to the recent.  

Sargur Supracrustals is the oldest rock in Southern India. They are mostly 

present as enclaves. They occur as enclaves within the migma titic gneiss. 

These supracrustals are exposed in the eastern and southern part of the 

Nellore schist best. The lithology of Sargur mostly comprises of garnet, 
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staurolite, kayanite schists, BIFs, quartzites, granulites, amphibolites. The 

gneissic complex co mprises of banded tonalite trondhjhemite gneiss 

which is the basement rock of the study area alongwith migmatitic gneiss 

and biotite granite gneiss. TTGs are sodic, quartz -bearing granitic 

(plutonic) rocks with plagioclase as the most common feldspar, and K-

feldspar ranging from subordinate to nearly absent . The Dharwarian rocks 

in Andhra Pradesh are exposed in the western part of the Nellore belt and 

in many other areas like Ananatapur, Ramagiri -Penakacherla, Kolar, 

Kadiri, Gadwal -Narayanpet, Jonnagiri, Ve ligallu Peddavuru Schist Belts 

&western p art of Nellore Belt. The lithology mostly comprises of 

Metabasalt (Pillowed) , Acid volcanics, minor andesite, dacite, rhyodacite, 

amphibolites, metaultramafics, minor quartzite, calcsilicates, phyllites, 

intrusiv es of basic rocks and granites, are lamprophyres  also some 

Pyroclastic Rocks  and local conglomerate / event conglomerate  defining 

hiatus in stratigraphy is observed in the study area. Rocks of middle 

Proterozoic to late Archaen are exposed in the eastern ghat  mobile belt, 

they are extremely high grade and fall under granulite metamorphic 

facies. They mostly include khondalites and charnockites. The 

metamorphic facies of rocks of eastern ghats goes upto granulite facies. 

Charnockite with megacrystic k - feldspar , Two pyrozene granulite / 

amphibolite , Calc-silicate / granulite, Garnet -sillimanite -quartz -graphite 

gneiss( Biotite -k- feldspar , Quartzite (gernet, sillimanite)  and were exposed 

in most of the state. Cuddapah basin is a part of Dharwar craton and is 

the sec ond largest purana basin of Peninsular India. It marks the 

profound unconformity Eparchaen unconformity in early literature. The 

Cuddapah basin formation exposes rocks of late Proterozoic to upper 

Proterozoic. The Cuddapah basin is divided into four groups , Nallamalai , 

Chitravathi , Papaghni  and Kurnool. Papaghni comprises of dolomite and 

limestones, Chitravathi comprises of shale, dolomite and quartzites, 

Nallamalai comprises of shale, quartzites and arkosic sandstones, Kurnool 

comprises of shales, quartzit es and limestones. The Cuddapah basin is 

characterised by rhythmic pattern of quartize -shale -carbonates cycle. 

Uraniferous limestone is also reported from Cuddapah basin. The major 

exposures of purana rock formations were in Prakasam, Kurnool, 

Cuddapah, Ch ittoor, Nellore. The Deccan traps are found in East and West 

Godavari districts , exposures are near Rajahmundry . Outcrops Tertiary 

formations are found in East and West Godavari and Visakhapatnam 

districts and the Quaternary sediments occurring as thick bl ankets of 

alluvium are found in the river valleys, deltas and along the East coast .  



District Survey Report - 2023 

 

APSAC, GoAP         DMG, GoAP 

65 
 

The Palnadu district  area is underlain by various geological formations 

of different age groups ranging from Archaean to Recent. The Archaean 

basement complex comprising t he Granite -Gneisses, schists, khondalites, 

charnockites and basic dykes of dolerites form the predominant rock 

types in the Central part of the district. The granitoids and granitic 

gneisses are intruded by number of Gabbros, Norite and Dolerite dykes.  

The fringe of the Archaeans in the central part is represented by 

Cuddapah basin, namely Nallamalai Group of Upper Cuddapahs. In a 

sequential order, the younger Kurnools occurring in the Cuddapahs and 

those in the western parts of the district are thrust ove r by the 

Cuddapahs and these in turn by the Archaean granite -gneisses. The 

Upper Gondwana Group of sandstones and shales crop out are seen at 

places between Guntur and Tenali. The youngest rock types of the district 

appear to be of Mio -Pliocene age, follow ed by the alluvial deposits of 

Recent to Sub -Recent age.  

 

Basic Charnokites are exposed in the applied area in the form of boulders. 

They are made up of Hypersthene, Quartz, Biotite and Grey Feldspar and 

other Mafic minerals.  These rocks belong to granuli te facies of 

metamorphism,  and they are expected to have been formed due to 

palingnetic fusion of and metamorphism. These rocks represent the pre -

cambrian  basement of the Easternghat Province. The khondalites of this 

area are Melanocratic (dark color), cry stalline, size of the grain  ranges 

from very medium to coarse grained anhedral to subhedral porphyritic 

texture is the characteristic feature. The geological map of the district is 

dipicted in Figure -22 . 
 

  SUCCESSION OF THE EASTERN GHATS SUPERGROUP  
 

 

 
 

 

 

 
Granitoid Suite  

Granitoid with 
megacrystic  

k- feldspar  

Intrusives  

Layered 

anorthosite and 
associated mafic 

and chromiferous 

ultramafics.  

Undifferentiated 

(with migmatitic 

diatexite, augen / 

porphyroblastic 
granite, gneisses, 

garnet + biotite 

homophanous  

granite / gneiss 

Charnochkite 
Group  

Charnokite with 
magacrystic k -

feldspar  
 

Charnockite Two 

pyroxene granulite 

/ amphibolite  
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leptynite, local 

charnockitic 

neosomes and 
relicts.   

 

 

Khondalite 
Group  

Calc-silicate, 

granulite  

Garnet + 
sillimanite + 

quartz + biotite + 

k- feldspar + 

graphite gneiss 

(khondalite)  
 

Quatzite + garnet 

+ sillimanite  
Data Source: P.K.Ramam and V.N. Murthy  

  

Quaternary deposits occupy the coastal tract and are classified under 

three environments namely residual, marine and fluv ial. The residual 

environment is represented by residual soils, fluvial sediments include 

flood basins and active channel deposits, and the marine environment 

includes paleotidal flat. The palaeobeach and active beach ridge, buff 

coloured volcanic ash occu rs discontinuously along terrace of 

Gundlakamma River, which is correlated to Toba volcanic activity. The 

Rich haul of fossils, comprising limb bones of Bovides, Cervides. Eephus 

and Equs molar and pre -molars of Equshorn of stag and shell of turtle 

were mad e from Gundlakamma river valley.  

The Archaean schists and gneiss show foliation varying from North -East 

(NE) -SouthWest (SW) to Northwest  (NW) -Southeast  (SE) with moderate 

to steep dips on either side. The general disposition of the plutonic bodies 

is conco rdant with the axes of folds. The layering in gabbro and nepheline 

syenite is conformable to the regional trend of the adjacent quartzo -

feldspathic mica schist. The rocks of the Cuddapah Super Group show 

north and south plunging broad antiforms and narrow synforms. These 

antiforms resemble domal structures in some cases. The eastern contact 

of this Super Group with the schists shows en -echelon thrusts, sub -

parallel or oblique to the basin margin, with moderate to steep dips 

towards east. Srisailam Quartzite  is traversed by several WNW -ESE faults.  

 

The Geological Survey of India (GSI, 2000) gave a detailed account of the 

geology/lithothogy of the district with a map on 1:250,000 scale (Figure -

21) and an elaborate legend with stratigraphic sequence as below.   
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Figure 2 1: Geology of Palnadu  District, Andhra Pradesh (Source: GSI, 2000)


