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comments 

Dr R N Iyengar deserves to be congratulated on hls 
painstaking and contlnulng efforts towards the collect~on 
and disserninat~on of useful information, some of which has 
great geo-sc~entific value, which he has been culling 
periodically, from his studies of ancient Sanskr~t literature 
of Indla I w ~ s h  to benefit from his comments and h ~ s  
responses to the following queries and thoughts of mine 
that ar6se from a study of his most tnteresting paper on the 
comets of ancient Ind~a 

It IS not clear as to why all the 26 comets, as llsted rn the 
"Parasara Samhita", all of which had been sighted In the 
total time frame of 1300 years, have all been recorded only 
after the "Great Flood" It does not seem to be because that 
1s the beglnnlng of the record of comets, for, some other 
comets of the Vedic times have also been listed by the author 
The author has cited verses from the "Rig Veda" and the 
"Atharva Veda" that support the sighting of comets, 
which however, have been mentioned wlthout any dates 
of their sighting It seems elther before or after the 
"Great Flood", as the Vedas have been assessed by some 
researchers of Vedic l~terature as havlng been recorded 
orally and passed on from generat~on to generation or 
recorded on palm-leaves, by the ancient sages and th~nkers 
of Ind~a, In the different phases of the development of 
Vedic literature and cont~nuously from 6000 B C to 
1000 B C Therefore, it requires clarrfication by the author 
whether nor not the comet sightings of the Vedic times, as 
referred to in his paper, are some In duplication of the 
record in the "Prasara Samh~ta" and that some are those 
that were probably seen earller to the Samhlta slgh tings 
listed in the paper, after the "great flood" The quest~on 
thereafter arises as to the rellab~lity of the date that has 
been computed for the "great flood", as 2500 B C Is this 
dating rlgid or IS a pre-datlng of this event posslble on the 
basis of available information In Vedic literature? 

It w ~ l l  be a worthy attempt to arrive at the most rel~able 
and plausible date of the "great flood" event of the Vedic 
times, as thls 1s a paleo-climat~c event of the Holocene that 
seems to have been of a great areal extent In south Asla and 

in the Middle East, provided thls can be established as a 
factual occurrence on the basis of modem sclent~fic evldence 
In this connect~on ~t has to be stated that other than the 
cometary ev~dence cited by the author, all ava~lable 
archaeolog~cal, geological and geochemical evidences that 
are known to me glve a different date for the ancient floods 
whlch do not support the flood date of 2500 B C proposed 
by the author, unless ~t rs a different flood event des~gnated 
as the "great flood" 

It seems possible to me to assume that the "great flood" 
may have taken place about 500-1000 years earher Thls IS 

because of the llrnitations to the accurate record~ng of the 
comet slghtings by v~sual rneanq alone, una~ded by the type 
of instrumental facilities that are available In the modem 
times, that can permit accurate recording of such events It 
is to be noted that the author has also ~ndicated the rough 
assessment of the dates of the comet s~ghtlngs and also 
that a 7 degree ~naccuracy in the recording of the earth's 
counter-clockwise axial rotatlon can result rn a time 
d~fference of 500 years 

It does not seem possible to me to date the "great flood" 
forward by 500-1000 years, because t h ~ s  brings In other 
difficulties, such as the limited tlme span that IS avaltable 
between the time of the "great flood" and the trme of 
Krishna's Dwaraka, the latter having been established by 
modern thermo-lum~niscence dating of the pottery fragments 
recovered from the submerged fortress of the port-city of 
Dwaraka, which has given a date of around 1500 I3 C 
therefore, to me, predating the "great flood" seems to be a 
necessity, the author's comments on thls thought are 
most welcome 

In so far as my knowledge goes, the earllest flood date 
that has been recorded by archaeological research in Indla 
is around 2000 B.C in the LothaI area of the present-day 
Cambay Basin of Gujarat, where the Harappan clvrl~zat~on 
had thr~ved once and where there is adequate evldence for 
flood of 2000 B C to have drlven the people of the Lothal 
area to other higher places In Gujarat (S R Rao et a1 1963) I 
have considered ~t necessary to record the apparent 
discrepancy in the dates relating to the "great flood" as 
evaluated from cometary evidence and the date of the flood 
event as indicated by archaeological studles, although ~t 1s 
conceivable that the flood recorded in the Cambay Basln 
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may not have been the same as the "great flood" of the 
Vedic tlmes 

Another line of evidence, namely, oceanographic 
sedrment-dating by radioactrve methods has established 
the occurrence of two flood events, one in 1500 B C and 
another In 2000 B C (Nigam and Khare, 1982)the latter 
being considered to be the same as the Cambay Basln 
flood~ng, cited earlier N~garn and Khare had based their 
conclus~ons relating to the two flood events of the past 
from the~r  study of the c14 dates of the foraminifera1 
remains In the ocean bottom sediments deposited at the 
mouth of the Kalinadi rrver, at depths of plus 20 m off 
the coast of Karwar In Karnataka, in the Arablan Sea 

The third line of scientific ev~dence on the time of 
occurrence of the floods in the ancient tunes, which IS 

geochern~cal in nature, pertains to a very deta~led examination 
of a very large number of samples of the lamrnated sediments 
in the deep sea, off the coast of Makran Coast of Baluchistan, 
all of which were also dated by c14 and Oxygen isotope 
ratios that were determined (Luckage et a1 2001) This line 
of geoscrentific study related certain geochern~cal ratios of 
the elements present in the laminated sediments that were 
considered to be indicators of the amb~ent temperature, the 
fluvial inflows and the monsoonal variation (vide Fig 2 of 
kutkageet a1 2001) presenting graphs of the geochemical 
ratios versus varlous environmental factors for a 5000 year 
perlod, that encompassed the sediments under study 

1 
This suggests possible flood flows close to 1500 and 
200 B C [ but none with such clear indicabons of significant 
flooding, in the tlme slot of 2500 to 3000 B C wh~ch was 
the end of the tlme slot encompassed by the Makran Coastal 
sedlrnentary studies 

It is indeed unfortunate that so far, no studies have 
been taken up on land, specially in north and northwest 
I nd~a ,  to the best of my knowledge, with a view to 
establish the verac~ty or otherw~se of the prevailing 
thoughts on the occurrence of the "great flood" and on its 
most likely date of occurrence, be it 2000 B C ,2500 B C or 
3500 B C It remains to be seen whether or not the extensive 
Holocene sedimentary record that is available to 
geoscientists, in the northern and northwestern parts of 
Indla, specifically in the now ext~nct Saraswath~ river basln 
of the Vedic times and in the present-day basins of the Indus 
and Ganga river systems can yield suitable dateable material 
that can supply useful geological and geochemical evidence 
on the acceptab~lity of the "great flood" as a paleoclimatrc 
event of South Asia and the Middle East and its date of 
occurrence 

Another Important aspect of the study of cornets is the 
geoscientific information that it can provide on the incidence 

of marlne transgress~ons and on some earthquake events of 
the past to which the sightlngs of comets have been related, 
and the author has made a brief reference to the same in his 
paper It is not clear, however, whether or not he supports 
the belief of some researchers, expressed in the earlier 
discussed lrterature that some comets such as the "Brahma 
Danda" comet of 1500 I3 C sighted near Dwaraka, was 
held responsible for the inundat~on of h e  city of Dwaraka 
In thrs connection, the author of the paper is already 
aware of my earlier contribution on the submergence of the 
clty of Dwaraka (Krishnaswamy, 2005) wherein I had made 
a detalled evaluation of some half-a-dozen alternative 
explanations that had been offered by other investigators 

of the problem of Dwaraka's submergence, excepting, of 
course, the still poorly understood explanation referred to 
by the author that some researchers belleve that there has 
been some relationship between the submergence of the 
clty and the appearance of the "Brahma Danda" comet My 
own research of the problem of Dwaraka's submergence 
supported the conclusron that the most probable and 
sc~entifically most acceptable explanation would be the 
postulation of an earthquake of magnitude plus 8 3 and 
less than 9 3 on the Richter scale, that may have orrglnated 
along the already well known and seismically very 
active Plate Tectonlc junction between the continental and 
oceanic crust in the subduction zone in the Arabian Sea 
close to the Makran Coast of Baluchistan, where from, the 
tsunami of 1945 is recorded to have impacted the coast of 
Gujarat and Maharashtra 

The author has clted recent sclent~fic research by 
Napier in 1988 and by Mandelkhar in 2002 that support 
the cl~matolog~cal effects of comet dust blanketing the 
sun and affecting the climate There is however, no reference 
to s~rnilar scientific work for assessing the real validlty of 
the role of comets in causlng sea-level and ground- 
level changes, concomitantly w ~ t h  the slghtrng of 
comets I wonder whether the author is aware of any 
information in the Vedlc and Post-Vedlc literature in 
Sanskrit that can give some informat~on on the size 
of the "Brahma Danda" comet of 1500 B C and the 
distance between the earth and the comet at tlme of its 
sighting For, such information, if at all rt is available, may 
indeed be of some help in evaluating the doubtful, but 
still possibIe role of gravitational pull exerted by a large 
planetary body comlng close to the earth than its closest 
satellite, the Moon, wh~ch, despite the drstance involved, 
is well known to cause the lunar tides in the ocean, which 
are speciaIly stronger on full moon nlghts Whether or 
not, l~kewlse, the gravitat~onal pull exerted by a close 
enough planetary body of suff~clent size could have 
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caused the sea-swells and also land swells that are 
vlsually imperceptible but that st111 can disturb the prevarllng 
balance In the prlrnary trlaxial stress fields that act on 
the rocks lnslde the earth, specially in the areas that are 
already vulnerable to such disturbances affecting their 
equilrbrium, IS a moot question, which the Science of 
the Future can alone can help to answer 

R.N. Iyengar, Department of Civil Engineering, Indian 
Institute of Science, Bangalore - 560 012, Email: aarenl 
@yahoo corn, replies 

I thank Shri Krishnaswamy for his appreciative words 
and thought provoking dlscusslon on my paper He  ralses 
some important questions about the accuracy of datrng 
of the Floods I confess that I have no  clear cut answers to 
hls questions Parasara's tradit~on holds that the era of the 
Flood was the lnitial point for the 26 comet observations 
ending with d h h a  ketu Frxlng the era of Parasara as 
the rnlddle part of second millennium BC IS based on 
statements, which carry some limitations The assoclat~on 
of seasons with naksatra IS based on naked eye observations 
prone to errors The identification of the first polnt of 
Dhan~stha, with beta-delphlnl is not devold of controversy 
The 1300-year period for the 26 comet observations IS 

a g a ~ n  not a rigid figure The list has a sequence of eight 
short per~od comets coverlng 120 years Whether, these are 
real observatrons or not can only be commented upon by 
astronomers Clearly, my intention was to polnt out that 
there is a tradltron of the above type in our anclent 

literature that demands attention of the scientific community 
interested in palaeo-climate studles 

In Vedic parlance, the word dhiimn-ketu has been 
traditionally interpreted asfire the smoke balznered It may 
not be out of place to polnt out that meteors were denoted 
by a separate word u l h  (RV IV4 2 and X 68 3) Thls word IS 

still used in Indian languages in the same sense Thus, there 
is a case for ketu In the Rlg Veda (RV) to have referred to 
comets Thls word and its derivatives occur more than 
seventy tlmes rn RV However, the same word mlght have 
been used to mean dlfferently In d~fferent places Q u ~ t e  
~nterestlngly thls word never occurs In the second mandala 

of RV Hence ~n-depth study of the voluminous Vedlc 
llterature is needed before draw~ng conclusions about the 
synchronism between comets of Parasara and Ved~c words 
indicating celestial deities 

Reference to the Great Flood In Vedic llterature IS linked 
w ~ t h  the escape of Manu from the deluge Mahabharata 
refers to this as an anclent event and hence it should not be 
equated wlth the inundation of Dwaraka as Kr~shnaswamy 
rightly points out But this in no way goes agalnst a comet 
having been observed and gettlng temporally assoc~ated 
w ~ t h  the submergence of Dwaraka (Iyengar, 2006) An 
inforrnatlon arislng out of the eprc (Vana Parvan 185 47) IS 

that during the Great Flood, Manu had tled hls boat to the 
peak famous as Nau-bandhana in the Himalayas There are 
strong reasons to Identify thls place wlth present day Nahan 
(30 5"N 77 3"E) in the Slrmur region of Himachal Pradesh 
(Bharadwaj, 1986) It would be ~nteres t~ng to see whether 
this region holds any dateable ev~dence  for the Flood 
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