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Abstract
I analyze Walt Brown’s determination of the date of the Flood within his hydroplate model using the 

orbits of two comets. Brown’s result is an unwarranted extrapolation of data gleaned from the literature. 

and hence Brown’s statistical analysis is meaningless. The results of this determination of the date of 
the Flood highly depend upon the assumed ephemerides of the two comets. There is a considerable 
uncertainty in those ephemerides when extrapolated so far into the past, so this method to establish the 
date of the Flood is not possible.
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Introduction
According to the hydroplate model (Brown 2008), 

God created the earth with large subterranean 

on that day (Genesis 1:6–8). In the time between 
the creation and the Flood, pressure built up in the 
subterranean chambers so that they burst forth 

the eruption of the subterranean water with the 
fountains of the great deep (Genesis 7:11) as the 
primary source of water for the Flood. Some of this 
erupted water remained on the earth to provide 
large amounts of rain. However, according to the 
hydroplate model, a portion of the water escaped the 

comets. Previously, I have evaluated astronomical 
aspects of the hydroplate model and found the model 
wanting, particularly with regard to this proposal for 

Using his hydroplate model, Brown recently 
proposed a method of astronomically dating the 
Flood (Brown 2014). 
the earth at the time of the Flood as his hydroplate 
model proposes, then one might expect that all 
comets would have been in the earth’s vicinity at the 

of comets, we can compute the positions of comets 

parameters of comets, including their periods. 
Having such a wide range in orbital periods, any two 
comets will infrequently return to the earth’s vicinity 
and hence be near to their point of origin at the same 

time to identify an epoch when two or more comets 

coincidentally were near the earth, that epoch might 
identify the time of the Flood. Comets move very 
rapidly when near perihelion, the point of closest 
approach to the sun, but move much more slowly 

small fraction of their orbital periods near perihelion 
and hence spend most of the time far from perihelion. 
Comet perihelia lie close to the earth’s orbit, so closest 
approach of a comet to both the earth and the sun are 

methodology, computing time of past perihelion 

the comet’s closest pass to earth. Brown used this 
methodology to conclude a probable date of the Flood 
in the year 3290 BC ± 100 years. He also claimed this 

date for the Flood is at variance with the Ussher date 
(2349 BC
the chronology of the Septuagint (LXX), the date of 
the Flood was much earlier. Brown’s astronomically 
determined date of the Flood is consistent with a 
biblical date derived from the LXX. Brown (Brown 
2008, pp. 380–381) previously favored the Ussher 
date, and apparently still does (Brown 2015), though 
his astronomically determined date may have begun 

As straightforward as this calculation may seem, 
there are two complicating factors. First, comets 
do not follow orbits that are governed strictly by 

from orbits described by Newtonian gravity alone. 

comets from those predicted by Newtonian gravity 
probably are due to outgassing of material that acts as 

that they would otherwise follow due to gravity 
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near, but especially shortly after, perihelion, where 

random both in timing and in direction, so predicting 
them and their resulting alterations of comets’ paths 
is not possible. In studying the dynamical history 

comets with perihelion less than 1.5 AU, because 

period comets, and Brown considered ostensibly 
short-period comets,1 the perihelia of the two comets 
that he considered are less 1.5 AU, and hence the 

comet orbits are so elliptical, they cross the orbits of 

interactions possible. If a comet passes closely to a 
planet, the planet’s gravitational force accelerates the 

call these interactions gravitational perturbations. 
A good example of this is Comet Hale Bopp (C/1995 

comet approached the sun with a period of 4200 
years, but it departed the sun with a period of 2400 
years (Yeomans 1997). Comet periods increase and 
decrease with this mechanism with equal probability.

One can compute the orbits of comets into the past 
and into the future by extrapolating the motions 
of both comets and the planets, thus allowing for 
factoring in the gravitational perturbations of the 

from comets slightly will alter the exact locations 
that comets had in the past or will occupy in the 
future, thus bringing in uncertainty. In addition, 
the exact past and future positions of the planets are 

the planets exert gravitational perturbations on one 
another that slightly change their positions from 

this uncertainty to be considerable during the epochs 
of interest here.

Brown’s Technique
Obviously, as comets undergo period changes, 

minimize the effects of gravitational perturbations, 
Brown considered two relatively bright periodic 

several reasons why Brown selected these two comets. 
First, these comets have long periods for periodic 
comets (approximately 75 years and 130 years, 
respectively). Longer periods minimize the number 
of times that the comets have passed the orbits of 
planets which in turn decreases the frequency of 
gravitational perturbations occurring. Second, these 
two comets have high orbital inclination, which 
minimizes the length of time that they spend crossing 

and effect of planetary gravitational perturbations. 

observations during more than one perihelion 
passage, which permits good orbit computations, at 
least for each epoch that they have been observed. 
Brown referenced two papers in the astronomical 
literature that had computed the past orbital 

BC), 

(703 BC). Both studies computed the locations of 
the planets into the past, as well as the locations of 

forward) one computes, the greater the uncertainty. 

demonstrate.
Aware of factors that could perturb comet orbits, 

Brown correctly reasoned that it would be impossible 
to determine the precise date at which the earth 
and these two comets would be at the exact same 
location, when these bodies were supposed to have 
been launched from the earth. At best, one could only 

simultaneously were at perihelion, within the inner 
solar system along with the earth. But these same 

precise times of past perihelia impossible. At best, 

deviation from these predicted perihelia.
Because of the periodic nature of the earth’s 

revolution around the sun, at a given time each year, 
the earth should have the same approximate position 

possible complications from the slow precession of 
1 I say “ostensibly short-period comets,” because, while the two comets that Brown considered have periods of less than 200 years 
(the generally accepted cut-off for short-period comets), the high orbital inclinations of the two comets are more characteristic of 
long-period comets.
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Hence, on that particular day, year after year, the 

this one particular day of the year, we now no longer 
have to worry about the earth’s position (which is 

One can then calculate how close in time each 
comet was to its most recent perihelion on this 
particular day for say, each of the last few thousand 
years. One could square this time difference (in days) 
for each comet and add them together to obtain a 

be a minimum at the times the earth and the two 
comets were closest to one another. Although this is 

these two comets precisely coincided and attempts 

perturbations, Brown underestimated the effect that 
these perturbations and other uncertainties could 
have on the results, as discussed below.   

Brown used several steps in his procedure. In 

computed perihelion passages of either comet from 
the two aforementioned papers. Brown arranged the 
computed perihelion passages in order from earliest 

difference between each successive perihelion passage 
to compute what he called the true period between 
each perihelion passage. However, this is not the 
true period—it is merely the length of time from the 
previous computed (not observed) perihelion passage 

of the period, which, in a sense it is. However, to 

subtleties of the two factors that alter comet orbits. 

times of perihelion in reverse chronological order and 

to be the length of time from a particular perihelion 
passage to the next one rather than from the previous 

at virtually every comet apparition.

(1994), from which Brown obtained the times of 

the period based upon the computed orbit at each 

Brown gave his true period at that epoch as 125.19 
years, which is the length of time between the 1862 

perihelion and the previous perihelion in 1737. 
However, the length of time between the comet’s 1862 
perihelion and its most recent perihelion in 1992 was 

true period for the epoch of 1862, though the average, 
127.75 years, might be more appropriate. However, 

the period of the computed orbit in the epoch of 1862 

period encompass a range of more than six years. 

As it turns out, Comet Halley probably is even less 

the difference in period between each successive 
perihelion passage, from which he computed a 
standard deviation. Brown probably computed the 
average period too, but if he did, he did not report 
it. Following his procedure, I was able to reproduce 

a comet came to perihelion and what the comet’s 
period is, then we can approximately compute 
when the comet came to perihelion in the past or 
will do so in the future by successive subtraction or 

of an initial epoch and period in this way is called 

with the uncertainties previously mentioned, comet 
ephemerides are notoriously imprecise from one orbit 
to the next. In his second step, Brown used the date 

to compute the time of perihelion passage of either 
comet during the time period 3988 BC–1988 BC. 
Brown prepared a second spreadsheet listing a date 
in each one of the years in this 2000 year interval. 
He chose a date in midsummer, though he did not 
explain his reasoning for this. In 1988 BC, the date 

BC, the date was August 

where the calendar slips from the tropical year2  

calendar, the date would have been approximately 
the same each year. Since the time period in question 
was long before the adoption of the Gregorian 
calendar, it was proper for Brown to express the dates 

the same time of the tropical year each year. At any 
rate, the selection of the particular date each year is 
not crucial in what follows.

2

tropical year, and hence the tropical year is the best choice for the basis of a calendar.
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Brown found the difference in the date selected 
each year from the date of the nearest perihelion 
passage of either comet (in days) computed from 
his ephemerides. Next, he squared the difference, 
and then for each year summed the square of 

a least-squares technique—a comparison of the 
squares of the differences will reveal in which years 
a comet is computed to be near perihelion. If, in a 
particular year, a comet is far from perihelion, then 
the difference in days will be large, and the squared 
difference will be very large. However, if perihelion 
occurs in a particular year, then the difference in 
days will be small, and the square of the differences 
will be relatively small as well. For instance, in the 
many years when Comet Halley is near aphelion, 
the difference in time from the nearest computed 
perihelion exceeds 10,000 days, and the square of the 
difference will exceed 100 million. However, if Comet 
Halley is within a year of perihelion, the difference in 
time will be on the order of 365 days or less, the square 

plot of the squares of the differences will readily show 
when a particular comet was expected to be near 

of the squares of the difference for either comet over 
the time interval will have deep minima separated 
in time by the orbital period of the respective comet. 
Each minimum will identify the year in which the 
comet was computed to come to perihelion. However, 
the plot of the sums of the squares of the differences 
of both comets will have a deep minimum only when 
both comets are at perihelion at approximately the 

in this second step will reveal where both comets 
came to perihelion within a year or two of one 
another, assuming that the ephemerides are correct.

Fig. 1 is a reproduction of Brown’s plot. Notice that 
there is a series of dips in this plot spaced about 130 

this curve is another series of dips but with smaller 

in which Comet Halley came to perihelion using 
Brown’s ephemeris for that comet. One of the dips 
around 2400 BC is deeper than most. It indicates 
a time when both comets would have reached 

However, notice that there is a very deep minimum 
at only one epoch, in 3290 BC
only time in the interval of two millennia considered 
when both comets would have come to perihelion 
the same year, assuming that Brown’s ephemerides 

Discussion
Brown went on to conduct two additional steps to 

but before discussing those, I need to address the 
question of how reliable Brown’s ephemerides are. 

some of his entries in step two, and they appear to 
be correct. However, I used Brown’s technique with 
what I thought might be more reliable ephemerides, 
from which I got very different results. Additionally, 
instead of using a midsummer date each year, I used 

each year is not important—use of a different date 
each year will produce slightly different numerical 
values, but the times that the functions minimize 
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Fig. 1.
each year from calculated perihelion of either comet is plotted versus time. Notice that time increases to the left, 
with the most ancient time to the right.
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computed dates of perihelion passage of either 
comet from the two aforementioned papers, but 

perihelion passages in the sense that they were 

that the earliest historical record that we have for 
Comet Halley is from 240 BC, and Yau, Yeomans, 

in 69 BC. Using computed epochs of Comet Halley 

using the earliest recorded perihelia (240 BC for 
Comet Halley and 69 BC

for either comet. Brown chose to use the computed 
periods from step one at the earliest computed 
perihelion passage from the literature for either 

not list periods at each perihelion passage for Comet 
Halley that they tabulated, this could be a legitimate 

their computed 703 BC perihelion passage was 132.05 
years, nearly three years less than the 129.33 year 
period that Brown used. It is inconsistent for Brown 

but not their period for that epoch. If Brown had used 
this alternate period with this epoch, he would have 

one to use? For the 22 computed perihelion passages 

(1989) found periods between 127.37 years (AD 826) 
and 136.46 years (AD 1212), a range of more than 
nine years. Brown’s step one tabulated “true period” 

(AD 940) and 135.49 years (AD 1348), a range of more 
than 11 years. Similarly, Brown’s step one results for 
Comet Halley gives a minimum period of 67.68 years 
(1198 BC) and a maximum of 79.25 years (AD 530), 
a range of nearly a dozen years. One could use the 
average periods, 75.30 years for Comet Halley and 

is a tremendous range in ephemerides that one could 
use. Different ephemerides produce very different 
results, as I shall now demonstrate.

For my step two computation for Comet Halley, I 
decided to use the ephemeris consisting of the earliest 

BC and the average 
period computed in step one (75.297 years). For my 

BC, but, 

few returns, I chose to use the step one computed 
period at the 69 BC

closer to the average period than the one that I used. 
However, the period that I used for Comet Halley is 
much closer to the average period than what Brown 
used. Using these alternate ephemerides for either 
comet, I did the identical step two computation that 
Brown did, but I got very different results, shown 
in Fig. 2. As with Brown’s plot, one can readily see 

period modulated by the dips from Comet Halley’s 
BC as with 

Brown’s plot, nor is there a more modest minimum 
near 2400 BC indicating when both comets might 
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However, there is a noticeable minimum in the year 
2349 BC, indicating that with the ephemerides that I 
used, both comets came to perihelion within a year 
of that date. Considering the uncertainty in the 

is, using Brown’s model and methodology, one could 

date for the Flood.

for the origin of comets upon which my computation 
was based. Furthermore, given the great uncertainty 
in extrapolating the comet ephemerides so far into the 
past (discussed below), there are grave reservations 
about ability of dating the Flood using Brown’s 
approach. Finally, there is doubt that Ussher’s 
method of establishing chronology can produce such 
an exact date for the Flood. Ussher’s date for the Flood 
relies upon certain assumptions, such as the length 

and Carter 2014) reconsidered many of Ussher’s 

the Flood between 2600 BC—2300 BC (following the 
Masoretic text), with an absolute maximum range 
of 3386 BC—2256 BC (allowing for the LXX as well 
as the Masoretic text and a few other assumptions). 

the information that he gleaned from the literature. 

purposes, such as providing possible dates of visibility 
in the past with which we could correlate historical 
observations. However, extrapolating accurate dates 
of perihelion passages into the ancient past does 
not appear to be one of the purposes of that study. 
Indeed, that study stated,

substantial length of time has relatively little value.  
For the present investigation, we have continued 
optimistically until the return of 703 BC

BC April 10, and 
a subsequent close approach to the Earth of 0.247 au 
on 447 BC

becomes unreliable beyond 447 BC. (Yau, Yeomans, 

Brown chose to ignore this warning by treating the 
computed 703 BC perihelion passage as reliable, even 
though that date is two cycles past the last reliable 

(1989) described the long-term motion of Comet Halley 
BC its motion 

that near the end of their extrapolation the error was 

this warning in treating the earliest computed perihelion 
passage as reliable. His date for the Flood is nearly two 
millennia earlier than the earliest computed perihelion 
passage of Halley’s Comet than those tabulated by 

If the error in the computed times of perihelion was 
BC, it easily 

could be decades late in the fourth millennium BC. 

However, his extrapolation actually is 23 cycles earlier 

times of perihelion passage of either comet in the fourth 
millennium BC could be off by decades, so any claims of 
a coincidence of perihelion passage of both comets then 
is unsupportable.

In his steps three and four, Brown conducted some 
sophisticated statistical analysis to assess errors 
and to gauge the probability that his conclusion was 
correct. In step three, Brown did a large number of 
random marches and concluded that only 0.6% of 
those random trials produced a clustering as tight as 
the one that he found. Brown alternately expressed 

clustering as tight as the one that he found. Of course, 
this simulation assumes that his ephemerides were 
correct, so this result is spurious if his ephemerides 
are not correct. In step four, Brown applied three 
different analyses to conclude that the error in the 
date of the coincidence of the two comets was about 

Flood as determined by his method was 3290 BC, 
± 100 years. For instance, Brown wrote:

we will add the constraint to Figures A and B above 
that Halley made its 27th perihelion pass in the 

(Brown 2014)
However, a century exceeds the orbital period of 

Comet Halley and comes close to the orbital period of 

in the computed date of the Flood, then the date 
could have coincided with the 26th or 28th perihelion 
passage of Comet Halley from his assumed initial 

meaningless. As I previously showed, to claim 

two comets in the same year in the fourth millennium 
BC is nonsense, and no amount of statistical analysis 
can improve that situation.
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Conclusion

astronomically establish the date of the Flood. A 
year earlier, Brown produced a similar calculation 

13P/Olbers, and 23P/Brorsen-Metcalf (Brown 2013). 

perihelion in 3346.5 BC, with an error of one year 
either way. Apparently, within a year of his earlier 

of the comets from his later calculation. Also, he 

of Brown’s website has been altered, so the earlier 
study is not available anymore.

I previously analyzed astronomical aspects of 

year after publication, I received correspondence 
from a hydroplate model supporter who challenged 

hoc explanation for why the deuterium content of 

told me that Brown had already answered this 

the standard by which I evaluated the hydroplate 
model, and that Brown’s explanation that this person 

reason for insisting upon the latest printed version 
of the model was that the content of Brown’s website 

to-date critique of such a voluminous and continually 
changing source, but a printed copy that is readily 

rapidly changing approach that Brown has regarding 
his claim to astronomically date the year of the 
Flood demonstrates the wisdom of that standard. 
Here I made an exception to my general rule not to 

computation of the date of the Flood to further 
change, perhaps in response to this critique.

Consider again Fig. 1, the plot of Brown’s sum of 
squared differences. As I previously noted (but Brown 
did not), there is a modest dip near 2400 BC
corresponds to a time, according to Brown’s adopted 
ephemerides, that both comets came to perihelion 

to perihelion on December 26, 2385 BC, followed by 
Comet Halley at perihelion on September 10, 2382 BC. 

observed period changes from one apparition to the 
next that exceed the difference between these two 
dates,3 so it is quite plausible to propose that these 
two comets actually came to perihelion at the same 
time around 2382 BC—2385 BC
century of the Ussher chronology. Hence, by Brown’s 

is the astronomically determined date of the Flood. 

date that agrees with the Ussher date precisely. 
One could produce numerous other possible Flood 
dates by using only slightly different ephemerides. 
Obviously, all of these dates cannot be correct, and 

futility of Brown’s approach. It is doubtful that this 

illustrates the danger of blurring the distinction 
between observational/experimental science and 
historical or origin science. Evolutionary scientists 
frequently do this, so we creationists need to be 
cautious in our approach as well when discussing 

the Bible, are much more reliable than an approach 
using multiple assumptions and extrapolations.
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