
DISCUSSION 

SPONTANEOUS COMBUSTION IN COALS - A PANACEA by P Behera 
Jour. Geol Soc India, v 63(2), pp 158-170 

(1) 

S.C. Nayak, MA152, G G P Colony, P 0 Rasulgarh, 
B hubaneswar - 75 1 0 10, comments 

The author has attempted to find out a universal method 
of classlfylng Indlan coals Into hlghly-, moderately- and 
leas t-prone to spontaneous combust Ion from experimental 
values of volatlle mattel In coal The foilowlng points need 
to be clan fled be fo~  e applylng the so-called universal 
model 

1 The author has used the data of Ib-valley, Talcher and 
Ranlganj coals (Tables 3 and 4) out of which those of 
Ib-valley ale author's own data and others have been 
taken from other published literatures (p 160, lines 16- 
17) However, the lelevant leferences have not been 
indicated 

2 In Table I ,  d partlng of 90-120 rn thickness has been 
shown below the Ib seam (Karharbari Forrnatlon) 
Generally strata between seams a1 e tei med as pal tings 
When unde~ lylng Talchlrs are devo~d of coal, should 
the strata between Talchlr FOI matlon and Ib-seam be 
designated as parting? 

3 In text (p 160, left column), Table 3 comes after Tdble 1, 
lgnonng Table 2 The Table 2 contains the concluding 
remarks of the payer, whlch should come towalds the 
end Is lt not a case of organlzatlonal error? 

4 The author has related the volatlle matter of Tb-valley 
and Talcher coals wlth crosslng point temperature 
values (p 160, right column and Table 4) Nelther the 
mean values nor any suppor tlng gl aphlflgurel 
argument IS glven to substdntlate the statement 

5 At p 160 (rrght column), the author has glven ranges 
of VM values for Ib-valley, Talcher and Ranrganj 
coals, whlch d~ffer substantially from those given In 
Tables 3 and 4 There is no consistency of data At the 
same place the author states that the upper 11rnlt of 
V M of Ranlganj coals studied by Chandra and 
Prasad (1989) was increased from 45% to 64% in the 
llght of data of Talcher and Ib-valley coals Is rt 
justified to manzpulate the expenmental values of one 
coalfield In the Ilght of findlngs from other areas? 

6 The flamework of Fig 2 seems to be adopted from 
some published work on which data of Ib valley and 
Talcher codls have been plotted The source 1s not 
lndlcated The limlts of Ib and Talcher coals are shown 

by a single dotted Ilne, whlch does not convey any 
meaning 

7 As evidenced fiom Table 3 and Flgs 4, 6 and 8, the 
author has analysed only 5 coal samples from Rarnpui 
seam, but In Flg 2 there are 12 s o l ~ d  triangles 
representing Rampur seam In case of Talchlr coals 
three samples have V M  greater than 55, but only two 

polnts have been shown beyond 55 Inal ks In  Fig 2 
There are 8 data of Talcher seam-I, but Figs 3,5, and 7 
~ndlcate 9 plots of the same In Fig 9, the plots of  
Talcher seams I and I1 seem to be inte~changed If t h ~  s 
is true, there a] e 9 plots fol seam- 1 dlso How ale these 
possible? 

8 In p 163 (Ilnes 4-7), the authol is reluctant to accept 
CPT as a measure the deglee  of spontaneous 
combustlon of coal In the succeeding p 164, l~nes  12- 
14 (from the data of Table 4) the author lnd~cates the 
existence of d e f ~ n ~ t e  I e l a t ~ o n s h ~ p  between V M 
(calculated) and C V (calculated) w~th  CYT (wh~ch 
I S  not substantiated) and concludes that these 
parametel s may be used f o ~  determining the degree of 
spontaneous combustibll~ty of cod These statements 
contradict each other Furthei , In Table 4 the values of 
VM (expenmentdl), VM (calculated) and CPT ale 
glven In ranges whereas the values of C V (calculated) 
ale glven In absolute terms This rndrcates inconsistency 

of data presentation 

9 At p 164 and Table 2, the author drbrtral~ly cldss~f~ed 
the coals Into hlghly-, moderately- and least prone to 
spontaneous combustlon on the basis of V M  
(calculated) and C V (calculated) valucs and then t~ led 
to prove 11 fiom 9 data of Tel t ia~ y coals (p 167) At 
thls stage he took recoul se to CPT once agaln He could 
justlfy the limit for coals hlghly prone to spontdneous 
combustlon In 5 out of 9 cases with success ratlo of 
0 55 Out of 4 fa~lure  cases In one case the C V 

(calculated) IS mole than 8000 callgm and In three 
cases the CPT IS mole than 140°C Nothlng IS sald 
about moderately and least prone to spontaneous 
cornbust~on coals A very sweeplng inference has 
been resorted to D e s p ~ t e  the above, the author 
clarms that the model 1s applicable to all classes of 
Gondwana and Tel tlary coals of Indla 

10 At point foul of the conc lus~o i~  ~t I S  stated that 
V M  (exper  mental) could form the baslc data from 
wh~ch calculated values of V M  and C V could be 
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obta~ned for classrfication of coal into one of the three 
categorres of spontaneous combustion The proposed 
models are based on data given in Table 3 If data of 
Talchlr coals are compared wrth those of Ib-valley and 
Ranlganj, both exper~mental and computed values of 
V M  in former case seem to be truncated The 
calculated values of VM obta~ned from Seyler's 
formula differ sl~ghtly from V M (calculated) shown 
In tbe table Further, In the first hne of Table 3, dV for 
sample No L/5 should be 3 38 Instead of 3 65 The 
final conclus~ons of the paper stand on these data 
So the conclusion might have been erroneous 

11 There seems no just~ficatron for segregattng the data 
of Tables 5 and 6 Some data of Table 5 (llke moisture, 

ash, N, S, 0 values) are not relevant to the present study 
and there has been duplrcatlon of data of two columns 
(calculated values of C V and VM ) in both the tables 
Data of both the tables could have been presented 
In one 

12 The chi-square formula IS not correctly represented It 
should have been X* = (0 - E)% Necessity of uslng 
chi-square test IS not clear Nelther the null nor the 
alternate hypotheses have been rndlcated Cht-square 
test IS used for observed and expected data of sirnllar 
type where ZO = CE However, the author has 
performed the test for quite d~fferent types of data 
lrke V M  and C V as well as In both cases ZO=CE 
If dt all the test rs performed, In the first case (VM 
experrmental and calculated) the computed value of 
chr-square should be 85 40392 lnstead of 109 326 
and In the second case (VM and C V )  the computed 
value should be 335130 5479 instead of 7005 92 as 
indicated When the number of data 1s 42 (Table 3) 
how the degrees of freedom could be 507 

13 The author has fltted straight lines to data sets VM 
(expenmental) vs VM (calculated) as well as V M  
(experrmental) vs C V (calculated) of Table 3 and 
confirms the ex~stence of 11near relatronships Ne~ther 
attempt has been made to fit hlgher order lines to the 
above mentioned data sets nor analyses of variance 
have been performed to test the signlficance of the fitted 
llnes and unsurtabllity of other lines Thrs is a serlous 
lapse Unnecessary lndlcatlon has been made about the 
constant term and regression coefficient values on 
whlch no comments have been given In the paper 
In the last sentence of p 167, reference has been 
made to Frg 1 1 It should have been Frg 10 instead 

14 At the beg~nning part of p 169, the author has ~ndlcated 
X = VM (experrrnental) and Y = V M  (calculated) 
i e V M  (calculated) 1s to be computed from V M  

(experrmental) However, In Fig 10, VM (calculated) 
IS plotted along X-axls and V M (experrmental) IS 

plotted along Y -axis, wh~ch means V M (experrmental) 
to be determined from V M (calculated) Thrs IS a very 
serlous mlstake because Interchange of variables glves 
a totally different set of legresston equat~ons In fact, 
the author Intends to calculate V M (calculated) from 
V M (expenmental) I e in Fig 10 VM (experlmental) 
should have been taken along X-ax~s  and V M 
(calculated) should have been taken along Y-axls In 
thls case the graph wlll be totally drfferent from one 
shown In Fig 10 The col respondrng 1" degree line is 
Y = 14 798 + 0 5226X w ~ t h  R2 = 0 4663, 2'ld degree 
lzne IS Y = -27 957 + 2 4868X - 0  0218x2, wlth 
R2 =O 6242, 3rd degree llne 1s Y = -68 82 + 5 4186X 
-0 0888X2+0 0005X3, wlth R2=0 6332 ANOVA 
suggests that 2Id degree 11ne IS better fltted than 
the 1" degree lrne In case of VM (expenmental) vs 
C V (calculated) the Is' degree llne IS Y = 9216 2 - 
26 293X wrth R2 = 0 3999, 2"d degree lrne IS Y = 11393 
- 126 28X + 1 1107 X2, with R2 = 0 5385, 3rd degree 
llne ts Y = 11177 - 110 85X -t 0 758X2+ 0 0026X3, 
wrth R2=0 5386 ANOVA suggests that 2nd degree line 
IS better fitted than the 1st degree Ilne In thrs case also 
Thus, the author has given wrong and mlsleadlng 
models/results No comment has also been made a 
bout the values of R2 

15 Whrle testlng the s~gn i f l cance  of correlation 
coefficients, the author has mentloned the degrees of 
freedom to be 50, whlch IS not tlue when the number 
of data is 42 (Table 3) In p 169, wht le correlat~ng the 
VM (experrmental) wrth C V (calculated) the author 
wrongly states n (possibly number of data) = 5 1 Further 
rnentron has been made about the tabulated value of r 
(possrbly for r-test), whlch rs not relevant In the present 
case  At these stages a l so  ne~rher the null nor the 
alternate hypotheses are mentloned It seems testlng 
of the signlficance of correlat~on coefficrent In case 
of brvarlate data has not been properly attempted 

16 In the latter part of the conclus~on the author has 
ind~cated that V M (calculated) and C V (calculated) 
coufd be deterrn~ned from V M (experirnen tal) 
obtalned from plox~mate analysls These are sufficient 
to predrct the degree of spontaneous combust~on in 
Indian coals Thls is, however, seen in 8 out of 9 cases 
of Tert~ary coals only If the concept of CPT IS 

introduced the overall success falls to 5 out of 9 cases 
(Table 6) No cledr-cut relat~on IS drscernrble In case 
of Gondwana coals of Ib-river, Talcher and Ranlganj 
coals (Table 4) where data presentation is not clear 
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and classlf~catlon IS overlapping (e g model ately to 
hlghly prone) Furthe~ , wrong models have been given 
to calculate VM (calculated) and C V (calculated) 
from V M (expermental) values 

17 F~om the above observations it can be safely ~nfened 
that the concIus~ons drawn from the study are based 
on ~nsuff~clent data and ~ncortect stat~stlcal analyses 
As such the model proposed by the author cannot be 
universally appl~ed for ~Iassification of Indlan coals 
into dlffe~ ent degrees of pi oneness to spontaneous 
cornbustlon 

P. Behera, P G  Department of Geology, Utkal Unive~slty, 
Van1 Vihar, Bhubaneswal 752004, replles 

I would 11ke to thank Mr S C Nayak for taklng so 
much of interest In my papel and readlng t t  very ci itlcally 
The clarlflcatrons to h ~ s  comments are as follows 

1 References are given under the llst of 1 eferences 
2 Table I ,  thls IS after C S Raja Rao edlted Bull of 

G S I ,No 45 The entlre Table I has been taken from 
Raja Rao's G S I Bull No 45 v 11, 1982 

3 It may be taken as a case of organxzattonal error 
4 Page IGO, right column Relation of strattgraph~c 

sequence wrth CPT has been mentioned rn the 
~ntroductron chaptei wrth refelences It 1s also 
w~~t ten  i n  the right column first sentence that there 
is a tendency of decrease of CPT fl om the older seam 
to the younger seam Hence, no fui ther support~ng 
figul e was necessal y 

5 It IS justified Please see Fig 2 
6 The flame of Flg 2, reference has been glven, Chandra 

and Prasad (1990), p 160, para I ,  1 lght column, ref 
Intl Jour Coal Geology, v 15, 1990 The dotted lines 
were used because of uncertainty 

7 There are five seams of Rampur Seam I e , Rampur 
Sec 1 to 5 Average values have been taken for each 
sectlon of the seam wh~ch are shown 111 Table 3 In the 
orlginal work of the author (Ref given), 12 values are 
there In Flg 2 thele IS one plottlng error for Talcher 
coals In Flg 9, the symbols In index have been 
Interchanged between seam- 1 and seam -2 However, 
all the figures are just toshow the overall relatlon wlth 
CPT 

8 The authol points out composit~onal var~atron and ~ t s  
relat~on of vltrinlte, exin~te and lnertlnrte etc wlth CPT 
but not w~th V M (Cal) or C V(Cd1) The C V (Cal) 
values g~ven In Table 4 is the average value for the 
corresponding seam 

9 It may please be noted that it is not an a1 b~tral y classl- 
flcatlon It is author's findlng by ca~eful  (;tudy 
of the chemical analysts i esulls of the Ib-valley 
coals, Talcher coals and Ranlganj coals, all belong lo 

Lowei Gondwana coals This range has been tired on 
Tert~arj coals whlch are all hrghly pi one to spontaneous 
combustion AI I vdlues a1 e below 140°C CPT except 
two whlch a1 e just 140~2OC 

10 The dv fol L/5 should be 3 38 Instead of 3 65 It IS  a 
typographical error Both values ~ndlcate thLit coal 1s 
an abnorrncll one While ~d l cu ld t~ i~g  the value f o ~  
V M  (cdlculated), the durhol has omitted the decln~al 
figures or rounded up the dec~mals to nedtest: wl~olc 
nurnbels 111 celta~n cdses This ha\ been done just 

show the clclrity In var~at~on of the values i n  dltte~cnt 
seams 

11 In Table 5,datd on moisture, ash, S and 0 dre given just 
to show how the Tertlaiy coals ale hlgh S coclls dnd 
diffel substantidlly from the Gondwdn,~ coals Table 6 
shows the relatlon of V M  (Cal) and C V (Cdl) wlth 
CPT 

12 The object IS same 1 e same coal sample on whlch the 
two parameters a1 e tested V M (expel  mental) has been 
taken as the observed value and VM (calculated) taken 
as expected value Num be1 of samples 1s 5 1 and deg~ ces 
of freedom 1s 50 In Table 3, the average vdlues of 
some seams are shown For examyleRS5/M, RS4/M, 
RS3/M and one in  Ranlganj coals d1e thcre which had 
been taken Into cons~derat~on but not shown In the tdble 
That 1s why values shown rn the paper and your 
calculat~on dlfter V M  (exper~mental) I S  taken as the 
independent var~able and V M  (cal ) as well as C V 
(cal ) as dependent varrable 

13 The authot has worked on first order qttalght llnes J11 

future works h~gher order 11ne fittlngs wlll be taken 
cale of The author appreciates the vdluable suggest~on 
of Shrl Nayak Currently the author is prepallng 
another papei where highei 01 der l~nes a1 e being tc~ted 
The last sentence of p 167, Fig 11 be read as F I ~  10 

14 In p 168, there is typograph~cal mislake of V M  
(exper~mental) on Y-axis, ~t should be on X-axis rn 
Flg 10 

15 The Chi Squale test has been performed by taklilg 
number of data 51 and d f as 50 whele the Null 
Hypothesis and Alte~ nate Hypothesrs have been 
tested I n  lelatlon of spontaneous combustlon wlth 
stratigraphy Remarks a1 e drawn accordlilgly Detallcd 
explanation in polnt 12, but the reglesslon analysis 
for  the best f l t  line has been done by computer 
s~mulat~on The correlation coefficient r value obta~ned 
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fi om thls data also amply supported the acceptance of 
Alternate hypothesis 

16 In Table 4, the overall chalacterrzat~on of coals have 
been done on major coal seams of the Ib-valley, two 
major seams of Talcher belonging to two st] atlgraphlc 
unlts and three unlts In Raniganj coalfield Thls 
vindicates the relation wlth stratigraphy of drfferent 
seams Remarks ale drawn accord~ngly 

17 Themodel pioposed ~ssu~ tab ie toa l l  varretiesofcoals 
of Indlan orrgln The Chirlrnlrt coals of Surguja 
d~stllct, M P has been tested as a case study and 
fits to this model (Ref Behe] a, P and Rout, A ,2004, 
Spontaneous cornbustron In coals-A case study, 
Vistas in Geolog~cal Resealch, v 11, 2004), Utkal 
Un~versi ty, Bhu baneswar 

(2) 

S.K. Misra, Reglonal Research Laboratoly, C S I R , 
B hubaneswar - 75 1 013, comments 

The paper by P Behera on the above theme IS defin~tely 
a welcoming attempt Howevei, a number of flaws and 
errors reduce the grdvlty of the t o p ~ c  and need to be 
clarified These a1 e as follows 

1 The present paper'descrlbes the systematics in the 
coals wlth view to classify them on the degiee of 
pi oneness to spontaneous combustion The 
dtctlonary rneanlng of panacea is "remedy for all ills/ 
dzff~cultles - a un~versal remedy" Nowhere In the 
paper probable remedlal measules to be undertaken 
to prevent spontaneous combust~on in coals are 
rnentloned Hence, the tttle of the papei IS purely 
non-replesentatlve and misleading 

2 It IS well known that "the ndtural startlng of a fire" ~n a 
coal seam IS termed as spontaneous combustlon 
wh~ch takes place due to oxldatlon of pyrite and 
reslns In the coal Hence, any paper deallng wlth 
spontaneous combustlon should refer to these two 
~rnportant components The abundance of resin/ 
resinlte or pyrite (organrc/lnorgan~c) has nelthel been 
recorded by the authol in the coal seams nor any 
reference on their quant~flcat~on has been cited 

3 The latest reference crted In the text rs 1994 
But relevant literature on this subject is available up to 
2003 (see some of these references at the end) It needs 
to mention that a National Conference, (AusIMM, 
IEAUST, Ensbane) held In Australla (July 1997) had 
brought out many references suggest~ng different 

methods uslng caloilmetry in some form to test the 
propensity of coals to spontaneous combustlon There 
1s no mentlon on the methodology/parameters foi CPT 
used by the author In the paper The methodology and 
the condition of the experiment largely control the 
measurement of CPT value as has been shown by 
Chandl a et a1 (1987) 

4 There was no need to descrlbe the stratlgldphy of the 
coal seams In such type of paper If at all felt useful 
~t I S  not understood why the strat~graphy of one field 
(Ib-valley) IS rnent~oned with omiss~on of othei coal 
fields (Talcher, Ran~ganj and Uppel Assam) Nowhere 
the informat~on on sample location, stlatigraphy etc 
of Arunachal Pradesh, Nagaland and Assam coals has 
been mentloned 

5 Authol has used the formula of Seyler (1938) in 
calculating volatile matter and calorific value Thls 
formuld 1s pretty old Plesentty Indian Standard 
(IS 1350 Part 1 1- 1970) and Mazumdar (198 1) formula 
ale wldely used for Tndlan codls How has the author 
overlooked Mazumdar's fol muld, whlch brought 
levolutlonary change ~n coal chemistry specrfically 
wrth respect to Indian coals7 If Mazumdar's formula 
is not su~table for such work, ~t should have been 
mentloned wi th justiftcatlon References to 
Mazumdar's work (1981) c ~ t e d  at the end by the 
underslgned contams as many ds 90 cross references 

6 In the last paragraph under "STUDY AREAS, 
MATERIALS AND METHODS" the authol has 
mentloned (p 160) that, "the chemrcal analysls data of 
C and H, volatile matter (experimental), volatrle matter 
(calculated) and calorific value (exper~mental) of the 
Ib-valley coals have been shown In Table 3 " But 
surprlslngly the calorlfic vdlue of experimental data 1s 
misslng fiom the said table and instead CV (calculated) 
1s mentloned Moreovel, the units of calorific value 
(KcalIKg or Callgm), H, C etc are omltted (Table 3) 

7 The oxygen pel centages of coal samples of Ib, Talcher 
and Ranlganj have not been mentloned anywhete 
though the calor l f~c  value (calculated) has been 
mentioned In Table 3 If calorlfic value (calculated) 
mentloned In Table 3 IS  back calculated, follow~ng the 
formula mentloned by the author (calorific value = 
388 lH+ 123 92C-4269+ 1/402, the values of oxygen 
calculated by the unders~gned come around 3-35% 
From avarlable literature, the oxygen contents in such 
types of coal sample are within 13 18% (Mohanty, 
2001) Such wlde variation may be justifled However 
around 50% catculated CV In Table 3 (last column) 
are wrong as per the formula clted by the author 
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Further, the literature indicates that the calorrfic value 
of coals from seam I & I1 of Talcher coaIfreld ranges 
from 3 170 to 4900 KCalIKg (Raja Rao, 1982) whlch 
1s much lower than those indicated by author 
Presentation of proximate analysls on 60% RH and at 
40°C basrs and ultimate analys~s result could have 
substantlated author's conclusion If authol can prov~de 
the proximate and ultimate analysls of sald samples ~t 
would be h~ghly useful for the readers 

8 The CPT vs maceral group plots (Flgs 3-9) must be 
on the basss of various rnacerals contents present In 
dlfferent coals Author should provlde the maceral 
distrrbution pattern tn dlfferent coal types for the benefit 
of readers 

9 In p 159,3rd paragraph, 20th Irne, the author mentlons 
"the exlnlte group Includes a number of macerals 
such as sporlnite, cutinite, a lg ln~te ,  reslnlte and 
vstrodetrin~ te" Inclus~on of vl trodetr~ nlte under 
ex~nlte group IS not as per ICCP system (1994) Hence, 
the authol should provide the reference on ~nclusion 
of vltrodetrln~te in exlnlte group maceral 

10 It 1s not undelstood from the paper whether the 
maceral compos~tion data used In various graphs 
ale generated by the author or taken from other 
references In case the author used data from publtshed 
references then these should be rnent~oned in llst of 
references 

11 Can any body draw conclusion that spontaneous 
combustion in coal IS stratlglaphically controlled by 
studying only 2 coal seams while 13 coal seams In 
Talcher Coalfield long been reported (Manjrekar 
et a1 1998, Mlsra et a1 2002) 

12 In p 161, the author mentions "Moreover, anyone 
constituent like resinite may have a dlfferent chemlcal 
compos~tlon depending on the orlgln It may be noted 
that in Ranlganj coals, appreclable amount of reslnlte 
has been found (Saxena et al 1990 referred to by 
the author) which must have been responsible for 
the increase in spontaneous combust~bllity of the 
Ransganj coals whereas micro const~tuents of exinite 
in the Ib-valley coals and Talcher coals oppose the 
spontaneous combustion " Both the statements are 
contradtctory Reslnite is one of the macerals under 
exlnlte (Iiptlnlte) group So when one maceral from a 
group supports combust~on somewhere, how the same 
group will oppose tt elsewhere? 

13 In p 162, 2nd column, second paragraph, author 
states, "From the foregoing results, it was clear that 
spontaneous combustib~lity of coals was malnly gulded 
by the rank of the coal but was modified by the maceral 

composltlon V~trlnlte and sernl-vltl lnlte showed posi- 
tlve response whereas reslnlte showed negatlve re- 
sponse Inertinite elther remalned lnelt or helped 
to enhance spontaneous combust~on " In view ot 
above statement, rank of different coal vs maceral 
dlstr~but~on should have been glven Further, author 
says inel t ~ n ~ t e  lemalns Inert and again lnel t i  nlte 
helps to enhance spontaneous combustlon7 How such 
contradictory statements are justified7 

14 In Table 3 (under the column sample no ), 4 samples 
from seam I1 of Talcher coalfield ale mentioned It IS 

not understood as to how "J-Flre prone zone" and 
J-Bot Zone of seam I1 have separate erltlt~es How 
was it demarcated p~ lor to the study 

15 T h e ~ e  is some confusion dbout the sample collected 
and locations shown in Fig 1 on p 161 Recent 
publication on thls should have been referred 
(Acharyya, 2000) No description 1s ava~lable on 
Tertiary coals Indlan standards fol salnple collect~on 
procedure or author's procedure, chern ~caI andlysls 
procedure etc should have been rnent~oned whlch 
would have strengthened the quallty of the paper 

P. Behera, P G Depal tment of Geology, Utkal Unlversrty, 
Van1 Vrhar, Bhubaneswar - 75 1004, replles 

The author 1s thankful to Dr S K Mlshla fol golng 
through the papel so thoroughly and glvlng hls vdluablc 
comments My reply to his comments ale as follows 

1 As per Chambers dict~onary the word Panacea means 
-a u~z~versal nzedrclne In my paper the term has been 
used in a literary sense, the parameter proposed can 
universally be used for all varletles of coals to ldent~fy 
them for the degree of proneness to spontaneous 
combustion 

2 The purpose of the paper was not to find out the causes 
of spontaneous combustkon In different coalf~elds 
related to pyrlte or res~nlreslnl te Hence quantl ficatlon 
bas not been done on that aspect 

3 The methodology fo!lowed for CPT is there in author's 
prevxous work w h ~ c h  IS there in the leference list 
(Behera, P ,  1991) T h ~ s  klnd of paper doesn't need 
the description of methodology of CPT i n  detall 
The author has consulted relevant references rnalnly 
on spontaneous combustion of coal I thlnk 
Dr M ~ s h r a  must agree wlth me that the 11st of 
reference appended by hlm relates to other 
character~stics of coal 

4 Slnce crosslng point temperature (CPT) was guided 
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by strat~graphy or rank of coal, it was necessary to 
show the stratlgraphy In case of Ran~ganj and Talcher 
coals it has also been proved that CPT 1s related to 
stratigraphy 

5 The author's own Ph D work related to this paper was 
based on Seyler's formula Therefore, the author 
worked on the base formula of Seyler The formula 
may be old but it does not mean that ~t is not authentic 
Many authors are uslng that formula even today (D 
Chandra et a1 2000) 

G Page 160, the calorific value (experimental) be read as 
calorific value (calculated) which has been shown In 
Table 3 The calortfic value (experimental) does not 
show any speclfic re la t~on  wrth the degree of 
spontaneous combustion whereas the calorific value 
(calculated) shows The unlt of calorrfic value be redd 
as caVgm 

7 I agree that oxygen percentage should have been 
given In Table 3 Back calculation will not give correct 
result The oxygen percentage In Ib-coals varies from 
7 26 to 15 30, in Ranlganj it IS 3 to 11 5 and for Talcher 
8 3 to 12 7 In Raja Rao, 1982, the C V (exp ) values 
vary from 3170 to 4900 Kcallkg w h ~ c h  will 
substantia 11 y differ from calorific value (calculated) 
While calculat~ng the value for VM (calculated) the 
author has om~tted the declrnal figures or rounded up 
the declmals to nearest whole numbers In certain 
cases Thxs has been done just show the clarlty In 
varlatton of the values 

8 The author's concern was to show the relatlon between 
CPT and different rnaceral groups, detailed maceral 
composit~on In tabular form would have enhanced 

the number of pages of the paper The presented 
f~gures are author's prevlous publications (Behera, 
199 1, Chandra et a1 1993) 

9 Page 159, 3rd paragraph, 20th I ~ n e ,  the term 
vltrodetr~nite be read as llptodetrinite 

10 The maceral data used by the author is from author's 
published data (Behera, P , 1991, Chandra et a1 1993) 

11 There IS no refutal that there are 13 coal seams explored 
in Talcher coalfield till today Seam-I belongs to the 
stratlgraphlc horlzon of Karharbarl Formation and 
Seam-I1 belongs to the strat~graphic honzon of Barakar 
Formation Slnce the CPT substant~ally varies, i t  1s 

correlated that spontaneous combustion 1s 
stratigraph~cally controlled Thls has been taken from 
the publ~shed data (Nlyogi, C , 1989) Nlyog~ has 
already shown that the CPT of Talcher coals are 
stratigraphlcally controlled 

12 Page 161 The ex~nite group has different constituents, 
the propert~es of which differ Resinlte helps In 
spontaneous cornbustlon whereas others do not 
help in spontaneous cornbustlon 

13 The property of rnertlnite differs dependrng on the 
phys~cal structure There are two types of inertlnlte - 
one compact and nonporous and the other one 1s porous 
(Mishra, B K and Bhagawan, D , 1994) Slnce the 
inert~nlte of Ib and Talcher coals was nonporous In 
nature, ~t drd not help in spontaneous combustron 

14 Niyog~ (1989) had used this term as followed In mlnes 
locally 

15 Details of sample colIect~on and methodology followed 
has been glven in author's Ph D thesis in deta~l 
whlch has been referred to in the paper 
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GEOCHEMISTRY OF ULTRAMAFIC LENSES IN THE GRANITOIDS OF 
THE SOUTHEASTERN FLANKS OF SHIMOGA SUPRACRUSTAL BELT 
[KARNATAKA] WITH A NOTE ON THE DISTRIBUTION OF PLATINUM 
GROUP ELEMENTS AND MINERALS by T.C. Devaraju, T T Alapieti and 
R.J. Kaukonen. Jour. Geol. Soc. Indla, v 63, (4), 2004, pp.37 1.386 

K.T. Vidyadharan, S. Paranthaman, GeologicaI Survey 
of Indla, Bangalore and K.N. Rao, Geologlcal Survey 
of Indla, Hyderabad comment 

We cornpllment the authors for  documenting the 
geochemistry of ultramafic lenses in the granltoids of the 
southeastern flanks of Shrmoga supracrustal belt, Karnataka 
with a note on the dlstr~bution of platrnum group elements 
and minerals The ultramafics are descr~bed as chromitltes, 
dunites, peridotites, pyroxenite with orlginal textures as well 
as mineralogy of rocks considerably rnodlfred by pervasive 

deuterlc and low grade metamorphxc alterations Chlorl te 
and antlgorite and Fe-Cr oxrdes are ubiquitous minerals 
Amphibole is abundant only in hornblendite Geochemrcally 
the ultramafics are described as of high Cr, hlgh Mg, High 
A1 and high Fe types with domrnant hlgh Cr and hlgh Mg 
types and high A1 and F e  types as local variants. The authors 
with the REE chemistry also describe the komatiitlc bulk 
composition of parental magma as indicated by some hlgh 
Cr and Mg ultrarnafites The chromlte-dunite-perldotite- 
pyroxenlte assocration strongly suggest that the ultrarnafic 
lenses of this area constitute parts of tectonically emplaced 
layered body The authors have reported PGE from the 
layered ultramafic body from east of Rangapura probably 
representing the early phases of deep-seated crystaIlization 
whlch entrapped as later crystallized chromlte and silicates 
The ubiqu~tous hydrothermal alteration and low-grade 
metamorphism have not apparently caused s ~ g n ~ f ~ c a n t  
rnlgration of PGE 

We have the follow~ng polnts to offer pertalnmg to thls 
part of the supracrustal be1 t 

1 Chromrte beanng ultramafic lenses of thts area were 
reported by eal her workers 

2 Geologlcal Survey Indla during the coulse of the 
plogramme on spec~allzed thematlc mapping zn parts 
of toposheets 57C/1,2,6 & 7 falling In Chltradurga, 
Hassan and Chlkrnagalur dlstncts, recently dclrneated 
a long 11near belt called the "Antarghatta belt" 
(Paranthaman and Vldyadharan, 2004a,b) northwest of 
Arslke~e-Banavara up to the southea5tern palt of the 
Sh~moga Sch~s t  belt extending for mole than 50 km In 
s t r~ke  and 500 m average wldth wrth lntlus~ve and 
extruslve ultramafic bodles wzt hin the Penlnsu1a.r 
Gneissic Complex 

3 While the lntruslve ultramafics show chrom~te layerlng 
and tholelltlc nature, the extruslve variants exhlblt 
excellent pl llow, nodular, ocel lar structures (rare 
spinifex textul e also) ~ n d ~ c a t ~ n g  undoubted kornattlte 
afinlty Assoczated wrth these mafic-ultramaf~c vanants 
of the two suites meta- pelrtes llke fuchslte-magnetlte 
quartzites are also recorded from thls area Pre-tectonic 
gabbro and post-tectonic dole1 lte dykes traverse the 
ultramafic belt 

4 EPMA mineralogy of samples from thxs layered body 
indicated ferro alum~nous, rnagneslo ferr~ferous and 
magneslo chromltes, chrome magnetrte, magnetlte and 
magneslo manganese llmenite TI ern011 te, serpentme, 
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