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Abstract:  This study has been undertaken to determine lateral extent of Basalt Flows occurring at distant places in Deccan Trap region of 

Maharashtra. The basalt flows are having extensive lateral extent, at many places thick horizontal layers of Basalts are found to be occupying 

length up to 20 km on the land. As compare to lateral extent, thickness of such flows is less i.e. up to 120m therefore L/T ratio is more and their 

tops and bottoms are plane and horizontal. Such thick flows having great lateral extent are referred as Compact Basalt flows produced by 

cooling and consolidation of fluid lava. In this research work Compact Basalt flows exposed in four Hill sections located at distant places from 

each other have been correlated.   

Index Terms - Flows, Lateral extent, Correlation, Compact Basalt, Amygdaloidal Basalt, L/T Ratio, Hill sections. 

 

IINTRODUCTION 

Deccan trap Basalts have been formed by solidification of lava which flows and spread out as horizontal sheets, normally having 

large lateral extent as compared to thickness. The relation between lateral extent and thickness depends upon fluidity of lava. The 

ratio of lateral extent/thickness of flow (l/t) increases with fluidity or mobility of lava. Also if lava is fluid enough to flow freely, 

its top surface will be plane and horizontal. Therefore although all lava flows show a form more or less like a sheet, only those 

flows show regular sheet like form which has large lateral extent and comparatively large l/t ratio. In an undisturbed succession of 

this type of flows the tops and bottoms have horizontal plane surfaces. Therefore they show regular tabular form. Also with ample 

supply of lava the sheets attain considerable thickness and cover extensive areas.    On the other hand if lava is not fluid but is 

viscous in nature then instead of flowing over large extensive area the lava will tend to pile up, the result will be irregular bulbous 

form having less l/t ratio because thickness is more as compared to its lateral extent.  The top surfaces of such flows, instead of 

being horizontal and tabular, will be irregular, lenticular in form having slopes in all directions, because of extensive elevation 

and depressions. Thus the surfaces of such flows will not be smooth and will be showing irregularities typical to top surfaces of 

viscous liquids. The tops of such flows are generally ropy. The nature of bottom of flow is determined by nature of land surface 

on which it is outpoured. Bottom of such flows in a succession will also be irregular. If supply of lava for each flow is less then 

lateral extents of such flows will be limited. The continual eruption of this type of flows will result in a pile of small flows with 

irregular form; their tops and bottoms showing conspicuous undulations and irregularities. 

Lateral Extent and Length to Thickness (l/t) Ratio:- 

Field observations of basalt flows exposed in the various Ghat Sections show that there is a lot of variation in their 

thickness, lateral extent and l/t ratio. Most of the flows are found to be of Compact Basalts which are thick and extensive having 

high l/t ratio. Also few flows of Amygdaloidal Basalts have been observed which are having limited lateral extent and low l/t 

ratio. It has been observed that all these characters are governed by gas cavities. The Compact Basalt flows which are thick and 

extensive are free from gas cavities whereas, Amygdaloidal Basalts which are having limited lateral extent and low l/t ratio are 

vesicular amygdaloidal throughout their length and thickness. Such a variation in thickness, lateral extent and l/t ratio indicates 

that different types of volcanic activities had given rise to different types of flows. The morphology of different types of flows 

clearly indicates that there was significant difference in fluidity of lavas which after consolidation resulted into different types of 

flows 
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Fig 1 Thick extensive flows of Basalt in Chikhaldara 

Morphology of Compact Basalt Flows 

The Thick Extensive Flows of Compact Basalts studied in this region are having regular tabular form; their tops as a whole 

are plane surfaces. These flows are having considerable lateral extent and are traceable for longer distances i. e. up to 8 km 

e.g. flow nos.6 and 7. Because of steep slopes all flows could not be traced laterally. However on the basis of topographical 

expressions of the flows they can be recognized from a distance even on other side of the valley. As compared to lateral 

extent these flows are small in thickness (Max.47m, Min.12m and Average of the two is 29.5m) (Fig. 1). Therefore they 

have large l/t ratio. As stated above the Compact Basalt flows occurring in the area under investigation do not have any 

other form except the regular tabular form. It indicates that such a regular tabular form must have been acquired by cooling 

and consolidation of a very large quantity of fluid lava. The extensive lateral spread, large thickness, high l/t ratio and 

absence of vesicularity except in the top portions of individual flows indicate that the Compact Basalts are product of fissure 

type of volcanicity characterized by floods of enormous quantities of fluid basaltic lavas that spread over a few hundred 

square kilometers as thick horizontal sheets. 

Table No.1: Sequence of Basalt Flows exposed in Chikhaldara Ghat Section 

R.L.in m No. of  

Flows 

Flow Numbers Type of Basalt flows Thickness  (m) 

1005 to 1092 03 14,15 and 16 CAB 87 

990 to 1005 01 13 VB 15 

892 to 990 03 10,11 and 12 CAB 98 

737 to 892 04 6,7,8 and 9 CPB 155 

725 to 737 01 5 CAB 12 

677 to 725 02 3 and 4 CPB 48 

647 to 677 1 2 TIAB 30 

600 to 647 1 1 CPB 47 

               

             CPB- Compact Porphyritic Basalt flow    TIAB- Thin and Thick Irregular Amygdaloidal Basalt  

              CAB-Compact Aphanitic Basalt             VB-Volcanic Breccia 

Predominance of Compact Basalt flows:-In the vertical stretch of 492m of Chikhaldara ghat section Compact Basalts, 

Amygdaloidal Basalts are occurring in the form of Tabular and undulated flows respectively. Also Black, Red and Green 

Tachylytic Basalts are noticed in the form of thin bands. Their occurrences are as given in Table No.1.  As shown in the 
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table, out of total stretch of 492m,  Compact Basalt in the Chikhaldara ghat section is having vertical thickness of 

447m.whereas Amygdaloidal Basalt flows(Compound Flow) are having comparatively lesser  thickness of only 30m.These 

are Thin Irregular amygdaloidal basalt  Flows. Volcanic Breccias with zeolitic matrix is only 15m in thickness. 

Origin of Compact Basalt Flows:-        

Thick and extensive flows of Compact Basalts having high l/t ratio occurring in Chikhaldara Ghat section indicate that the 

large quantity of Mobile Lava has been outpoured through the tensional cracks on the surface of the Earth. Thus floods of 

enormous quantities of Basaltic lavas have spread over few hundred square kilometers giving rise to thick horizontal sheets 

of Basalts. 

          AMYGDALOIDAL BASALT FLOWS:-    

           In a very small stretch Amygdaloidal Basalts are occurring in the form of thin and thick irregular flows ,indicative of      

             eruption of viscous lava (Fig.2) 

 

 

 

 

 

 

 

 

 

 

 

Fig.2 Thin and thick irregular flows of Amygdaloidal Basalt 

LATERAL EXTENT OF THE TYPE OF VOLCANICITY 

To determine lateral extent of the basalt flows prevailing in the Chikhaldara ghat section, the flows of basalts occurring 

in the ghat section at the same elevations in three neighboring areas i.e in Toranmal (Tejankar A.V.2002), Mhaismal (Kulkarni 

P.S.) and Sinhagad  (Marathe S.S.) have been taken into considerations. 

The Basalt Flows exposed at the same R.Ls of Chikhaldara in Toranmal, Mhaismal and Sinhagad Ghat Sections are 

given in Table Nos. 2, 3 and 4 respectively.  

1. Comparison between Chikhaldara, Toranmal, Ghat sections:- 

The Toranmal ghat is located at a distance of 283.416 km towards N 800 W of Chikhaldara, the Basalt flows exposed at the same 

RLs in Chikhaldara and Toranmal Ghat sections are given in Table No. 2 

             In Chikhaldara ghat section Thick extensive flow of Compact Basalt is making up major bulk of the entire section. It is 

covering about 91 % of the ghat section whereas in the same stretch i.e. from R.L. 600 to R.L. 1092m, thick extensive flows of 

Compact Basalt in Toranmal ghat section are making upto100%. This is an indication of predominance of fissure type of volcanic 

activity in both the areas which are towards North East and North West part of Maharashtra state.  The occurrence of 

Amygdaloidal Basalt flows in Chikhaldara ghat section, making a very small stretch of 6% and Volcanic Breccia making only 

3%, indicates that in Chikhaldara ghat section there have been   fissure type of volcanic activity along with to a very small extent, 

different type of volcanic activity must have persisted in the form of viscous lava outpouring through a large number of small 

outlets occurring in groups as shown by Karmarkar (1974) and Kulkarni P.S. (1984). The comparison shows that in Northeast and 

Northwest part of Deccan Trap area above the R.L.600m Fissure type of activity was prevalent.  

The Basalt flows occurring in the same stretch of these ghats show a lot of difference in their lithology (Table 

No.2).Between R.L.1005-1092m in Chikhaldara Ghat section the flows are 100% Compact Aphanitic Basalts whereas in 

Toranmal Ghat Section CompactAphaniticBasalts makeup only 43% and remaining 57% is Compact Porphyritic Basalts.Such 

variation in lithology is shown in Table 2.This indicates that even though the volcanicity of these two  Ghat sections is 

predominantly of Fissure type, lithologically they make totally different flows. These Ghat sections are 283.416Km apart. Such 

being the case the Basalt flows of these two sections could not be correlated.    
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Table 2. Comparison between Chikhaldara and Toranmal Ghat sections 

R.L. in meter Chikhaldara Toranmal 

 CB  % 

CAB 

% 

CPB 

AB/V

B 

% CB  % 

CAB 

% 

CPB 

AB/V

B 

% 

1005 To 1092 87 100 - - - 87 43 57 - - 

990 To 1005 - - - 15 100 15 - 100 - - 

892 To   990 98 100 - - - 98 65 35 - - 

737 To 892 155 - 100 - - 155 21 79 - - 

725 To 737 12 100 - - - 12 17 83 - - 

677 To 725 48 - 100 - - 48 31 69 - - 

647  To 677 - - - 30 100 30 - 100 - - 

600 To 647 47 - 100 - - 47 - 100 - - 

 

Comparison between Chikhaldara and Mhaismal Ghat Sections 

 For comparison of nature of volcanicity in Chikhaldara ghat section with that of ghat section in central part of Deccan 

Trap, only Mhaismal hill station is available. In the Mhaismal Ghat which is located towards S 56°W of Chikhaldara, at a distance 

of 244.856 Km, the basalt flows which are occurring are, as shown in Table No.3. The common vertical stretch of these two ghat 

sections falls between RLs 737m and 990m. Both the Ghat sections show predominance of Compact Basalt, indicating fissure 

type of eruption. As stated earlier these two ghat sections are 244.856 Km apart from each other, hence even though Compact 

Basalt Flows are occurring their field characters and types are quite different.  The table shows that between R.L.737 m and 892m 

in Chikhaldara Ghat section CompactAphaniticBasalt flows are making 155m thickness whereas in Mhaismal Ghat Section out of 

total thickness of 155m CompactAphaniticBasalt is 113m thick and remaining 42m thick pile is of irregular Amygdaloidal Basalt. 

This goes to show that in spite of predominance of fissure type of eruption the flows occurring in these two Ghat sections cannot 

be correlated.  

                     Table 3: Comparison between Chikhaldara and Mhaismal Ghat Sections 

R.L. Chikhaldara Mhaismal 

in 

meter 

CB % 

CAB 

% 

CPB 

AB/VB % CB % 

CAB 

% 

CPB 

AB/VB % 

892 

To 

990 

98 100 - - - 28 - 100 - - 

737 

To 

892 

155 - 100 - - 113 - 100 42 100 

 

Comparison between Chikhaldara and Sinhagad ghat section 

Marathe et.al studied sequences of basalt flows exposed above R.L.920m occurring between Girawali and Kelghar ghat on Satara 

Mahabaleshwar Road for determination of nature of volcanicity. Although these two ghat sections are far away from each other 

they have been considered for comparison above R.L 920m. The area between R.L. 892 and 1092m is common to both,within this 

stretch Compact Basalt is occurring in both the ghat sections compact Basalt is occurring, these ghat sections are 441.795 km 

apart. Sinhagad is towards S450 west of Chikhldara. For correlation of the flows, field characters and lithology are compared. It 

has been observed that there is vast difference in their field characters 

Table 4 Comparison between Chikhaldara and Sinhagad 

RL CHIKHALDARA SINHAGAD 

CB %CAB %CPB AB/VB % CB %CAB %CPB AB/VB % 

1005 to 

1092 

87 100 - - - 82 61 39 05 100 

990 to 

1005 

- - - 15 100 15 - 100 - - 

892 to 

990 

98 100 - - - 98 - 100 - - 
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Table 5: Types of flows with their percentage in different ghat sections 

Types of Basalt % of Basalt Flows between RLs 600m to 1092m 

Chikhaldara Toranmal Mhaismal Sinhagad 

CPB 51 69 77 72.50 

CAB 40 31 - 25 

TIAB 06 - 23 - 

VB 03 - - 2.50 

 

 

Fig.4 Comparative study of Chikhaldara,Toranmal,Mhaismal and Sinhagad ghat sections 
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                                                                               Fig. 5. Deccan Plateau 

CONCLUSION 

In all the areas of Deccan Trap region the  Compact basalts are predominantly occurring at higher levels above R.l. 677m 

This is in agreement with central part of Deccan Trap (Mhaismal, Kulkarni P.S.1984)., North West part of Deccan Trap 

(Toranmal,Tejankar A.V,2002) and Western part of Deccan Trap (Sinhagad, Marathe S.S.1980).(Table 5). Though the flows of  

Basalts occurring above R.L. 677m are of Compact Basalts  in western part central part and North East part of Maharashtra they 

cannot be correlated    

  

R E F E R E N C E S 

 

[1] Beane, J. E., Turner, C. A., Hooper, P. R., Subbarao, K. V. and Walsh, J. N., 1986. Stratigraphy, Composition and form of the 

Deccan Basalts, Western Ghats, India, Bull. Volcanol. Vol: 48. pp. 61-83  

[2] Beane, J. E., Turner, C. A., Hooper, P. R,, Subbarao, K. V., Walsh, J. N. and Beckinsale, R. D., 1983. A preliminary 

stratigraphy of Basalt Flows in the part of Western ghat, Deccan  

[3] Beane, J. E., Turner, C. A., Hooper, F. R,, Subbarao, K. V. and Walsh, J. N., 1986. Stratigraphy, composition and form of 

Deccan Basalts, Western Ghats, India Bull. Volcano]., vol:48, pp. 61-83.  

[4] Chandrasekharam D, Parthasarathy A (1978) Geochemical and tectonic studies on the coastal and inland Deccan Trap 

volcanics and a model for the evolution of  Deccan Trap volcanism. N Jb Min Abh 132:214–229 

[5] Chatterjee, A. C., 1982. Iron-Titanium oxide mineral in high iron concentration type of Basalt in Deccan Traps; Acta, Mineral 

Petro. Szeged; Vol. xxv/2, pp. 63167.  

[6] Chatterjee, A. C., 1970. Petrology of Deccan Traps near Bhopal (M. P, Thesis (Unpublished), Vikram University Ujjain.  

http://www.jetir.org/


© 2019 JETIR June 2019, Volume 6, Issue 6                                                             www.jetir.org (ISSN-2349-5162) 

JETIR1908833 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 217 
 

[7] Chawade,M.P. (1996) The Petrology and Petrochemistry of Dykes in Deccan Basalts in part of Lower Narmada valley around 

Chhaktala ,Jhabua district, M.P. in:Deshmukh S.S. and Nair KKK (Eds) Deccan Basalts,Gond.Geol. Mag. Spl. 

Vol.2,pp.185-200.   

[8] Chenet et.al. (2007). Determination of rapid Deccan eruptions across the Cretaceous-Tertiary boundary using paleomagnetic 

secular variation. Journal of Geophysical Research Solid Earth 

[9] Courtil lot, V., Feraud, G., Vendamme, D., Maluski, H, Moreau, M. G. and Besse, J. J., 1988 DeccanFlood Basalts and the 

cretaceous /Tertiary boundary. Nature Vol: 333, pp. 843-844,  

[10] Cox K. G. and Clifford, P., 1982. Correlation coefficient pattern and their interpretation in three Basaltic suites, contrib. 

Moneral. Petrol. vol 79, pp. 268278.  

[11] Dilcan R. a and Pyle, D. G., 1988. Rapid eruption of deccan flood base Cretaceous /Tertiary boundary. Nature Vol. 333. 841-

843.  

[12] Duncan, R. A. and Pyle, D. G., 1988. Rapid eruption of the Deccan Flood Basalts at the Cretaceous/tertiary boundary, Nature 

vol. 333, 841-843.  

[13] Fermor, L. L., 1934. On the chemical composition of the Deccan Trap flows of Linga, Chindwara Distt. Central province. 

Rec. Geol. Surv. India. Vol. 68, pp. 344- 360.  

[14] Fuller, M. D. 1970. Geophysical aspects of Palaeomagnetism. CRC, Crit. Rev. Solid state Sci., Vol: 1, pp. 137-219.  

[15] Gautam Sen, H. C. Sheth, Comments on ‘Generation of Deccan Trap magmas’, proc. Indian Acad. Sci. (Earth Planet, Sci. ), 

1 10, December 2001, 409-431.  

[16] Gupte R. B., 1971, Engineering Aspects of Deccan Trap basalts. Maharashtra Public Work Journal Vol. VII, No. 3-4, July - 

Dec. 1971 pp. 7 - 20.  

[17] Gupte R. B., 1980, P. W. D. Handbook, Chapter 6, Engineering Geology, Govt. of Maharashtra. pp. 105 - 220 

[18] Hara O. J. 1977. Geochemical evolution deriving fractional crystallization of a periodically Refilled magma chamber. Nature 

Vol: 266, pp. 503-507.  

[19] Hill R. A. 1940. Geochemical pattern in Coachella Valley, California Am. Geophy. Union Trans., 21, pp. 46-53.  

[20] Hooper P. R., W. D., Knowles, C. R., Reidel, S. P. and Thiessen, R. L., 1984. Imnaha Basalt, Columbia River Basalt Group. 

Jour. Petrol. ., Vol: 25, pp. 473-500.  

[21] Karmarkar B.M.(1973). Bulletine of Earth Science. 1973, 2, pp. 41-44. 

[22] Karmarkar B. M., Kulkarni S. R. and Marathe S. S. 1977, the Nature of Deccan Trap Volcanicity in Maharashtra, Recent 

researches in Geology (Volume 4) pp: 141- 158. A collection of papers in honor of Prof. G. W. Chiplunkar 

[23] Karmarkar B. M., Kulkarni S. R., Marathe S. S. and Gupte R. B, 1980, Variation in the Nature of Deccan Trap Vulcancity of 

Western Maharashtra in time and space”. Memoir Geo. Soc. India. 3, pp. 143 - 152.  

[24] Karmarkar B. M. 1978, The Deccan Basalt Flows in the Bor Ghat Section of Central Railway. Jour Geol Soc. India Vol. 9 

pp. 106 - 114.  

[25]Karmarkar B. M., Kulkarni S. R., Marathe S. S. 1993 Quaternary volcanic activity in Deccan Plateau; Curr. Sci. 64 923-925  

[26] Kulkarni P. S. 1984, “Study of Deccan Trap Basalt Flows in Aurangabad District.” Ph. D. Thesis. Marathwada University, 

Aurangabad.  

[27]Kulkarni S. R. 1975, Study of Deccan Trap Basalt Flows in Satara District Ph. D. Thesis Poona University.  

[28] Lightfoot, S. D. 1999. Isotope a trace element geochemistry of the south Deccan Lavas, India. Ph. D. Thesis (Unpublished).  

[29]  Lightfoot, S. D. and Radhakrishnamurty, C., 1966. Initial susceptibility and constricted Rayleigh Loops of some basalts. 

Curr. Sci. Vol:35, pp. 534-536.  

[30]Macdonald, G. A. and Katsura, T., 1964. Chemical composition of Hawaiian lavas. Jour. Petrol. Vol:5, pp. 82-133.  

[31] Mahoney, J. J., Macdougall, J. D., Lugmair, G. W. and Gopalan, K., 1983. Isotropically similar interbedded alkali and 

Tholeiitic basalts, Northern Deccan, India: EOS, Vol. :64, pp. 906.  

[32] Mahoney, J. J. Macdougall, J. D., Lugmair, G. W., Murair, A. V., Sankar Das, M. and Gopalan, K., 1982. Origin of the 

Deccan Trap flow at Mahabaleshwar inferred from Nd and Sr isotopic and chemical evidence. Earth Planet. Sci. ett. 

Vol: 60, pp. 47-60.  

[33] Mahony, J. J. 1984. Isotopic and chemical studies of the Deccan and Rajmahal Traps, India; Mantle sources and 

petrogenesis, Ph. D. thesis (Unpublished), University of California, San Diego.  

http://www.jetir.org/


© 2019 JETIR June 2019, Volume 6, Issue 6                                                             www.jetir.org (ISSN-2349-5162) 

JETIR1908833 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 218 
 

[34]Marathe S. S. 1976, Petrology and Structural Peculiarities of the Godawari Valley Basalts, Near Nashik, Maharashtra, Ph. D. 

Thesis Nagpur University 

[35] Marathe, S.S., Kulkarni, S.R., Karmarkar, B.M., Gupte, R.B., 1981.Variations in the nature of Deccan Trap volcanicity of 

Western Maharashtra in time and space. In: Subbarao, K.V., Sukeswala,R.N. (Eds.), Deccan Volcanism and Related 

Basalt Provinces in other Parts of the World. Mem.-Geol. Soc. India 3, 143 –152. 

[36] Washington, H.S., 1922.Deccan Traps and other Plateau Basalts. Bull. Geol. Soc. Am., 33, p.765-804 

[37]West W. D., 1959. The source of Deccan Trap Flow. Jour. Geol. Soc. Ind. Vol. 1, pp. 44-51.  

http://www.jetir.org/

