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about three hundred years ago a cataclysmic volcanic eruption occurred off of the northeastern coast of papua new guinea
no written history of this eruption exists but local legends
abound concerning the event in 1970 russell blong began collecting many of these legends and piecing together the effects of
the eruption the native legends refer to this period as the time
of darkness
1

am going to tell the story of darkness

am going to tell the
story of the great darkness which appeared on this groundarea
ground area I1 did
not see it people told me and so I1 know it
I1

I1

it was while they were asleep in the night that it was so dark
on this earth and they sleptlay
slept lay for about three nights and when
they took flares and went up the hills and made signs going with
flares in the pitch blackness they said can you see my flare but
the flares did not light up the place so they said no

this went on many times and when they were sleepy and it
should have been night they slept and when it should have been
light they woke and got up and kept looking and looking and lit
fit
flares and went up the hills saying do you see my flare and
others said do you see and they looked all around but they
didnt see them 2

the

legends recount that after the eruption other phenomena occurred along with the darkness which most of the legends
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describe as lasting two to four days 3 one describes thunder lighttremors44 as heralds to the darkness another reports
ning and tremors
that a storm was on its way and there was a rustling and whistling
in the air 5 others describe winds earthquakes floods loud noises
fumes and unusual changes in temperature 6 many people died
from collapsing huts furnes
fumes sores inflicted by hot falling ash
falling stones starvation and other causes 7 along the coastal areas
trees and crops were destroyed by floods of water 8 one account
said that all bad men trouble makers people with bad thoughts
thieves etc died during the darkness 9
the native accounts are amazing according to blong not
only because they have survived for three hundred years but also
because aside from a little exaggeration and embellishment the
veracity of the stories can be tested against physical reality 10 none
of the accounts gives a complete picture of the event but taken
together they provide a good idea of the conditions that occur during an explosive volcanic eruption the distribution and thickness
of ash from this eruption the only physical evidence that survives
provide a way to estimate the size of the eruption and the associated effects that presumably would have accompanied it all of
the conclusions based on this physical evidence agree well with the
oral traditions
A second much older account of a time of darkness is found
on the remains of an egyptian stele that has been connected with
a great volcanic eruption ca 1500 1450 BC on the island ofsan
of san
torini thera located about seventy miles north of the island of
crete n the inscription on the stele reads in part
the gods caused the sky to come

in a tempest of rain with darkness in the western region and the sky being unleashed without
cessation louder than the cries of the masses more powerful than
on the mountains louder than the
while the rain raged
noise of the cataract which is at elephantine every house every
quarter that they reached
floating on the water like skiffs of
papyrus opposite the royal residence for a period of
days
12
a
while torch could not be lit in the two lands
1

one other historical account is very similar in detail to the new

guinea legends of the time of darkness and also to the egyptian

alaska 1977 cloud of ash steam and volcanic gas rising from the east
ukinrek maar crater photograph by R russell courtesy USGS
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account this account is almost two thousand years old and is recorded in 3 nephi in the book of mormon
and it came to pass in the thirty and fourth year in the first
month on the fourth day of the month there arose a great storm
such an one as never had been known in all the land and there was
also a great and terrible tempest and there was terrible thunder
insomuch that it did shake the whole earth as if it was about to
divide asunder and there were exceedingly sharp lightnings such
as had never been known in all the land and the city of zarahernla
Zarahemla
zarahemla
emia
did take fire and the city of moroni did sink into the depths of the
sea and the inhabitants thereof were drowned and the earth was
carried up upon the city of moronihah
Moroni hah that in the place of the city
there became a great mountain and there was a great and terrible
destruction in the land southward but behold there was a more
great and terrible destruction in the land northward for behold the
whole face of the land was changed because of the tempest and
whirlwinds and the thunderings
the whirlwindy
thunde rings and the lightnings and the
exceedingly great quaking of the whole earth and the highways
were broken up and the level roads were spoiled and many smooth
places became rough
and behold the rocks were rent in twain they were broken up upon the face of the whole earth insomuch that they were
found in broken fragments and in seams and in cracks upon all the
face of the land and it came to pass that when the thunderings
thunde rings and
qu akings
the lightnings and the storm and the tempest and the quakings
last
of the earth did cease for behold they did
for about the space of
three hours
and then behold there was darkness upon the face
of the land and it came to pass that there was thick darkness upon
all the face of the land insomuch that the inhabitants thereof who
had not fallen could feel the vapor of darkness and there could be
no light because of the darkness neither candles neither torches
neither could there be fire kindled with their fine and exceedingly
dry wood so that there could not be any light at all and there was
not any light seen neither fire nor glimmer neither the sun nor the
moon nor the stars for so great were the mists of darkness which
were upon the face of the land and it came to pass that it did last for
the space of three days that there was no light seen
and it was the more righteous part of the people who were

saved and it was they who received the prophets and stoned them
not and it was they who had not shed the blood of the saints who
were spared and they were spared and were not sunk and buried
up in the earth and they were not drowned in the depths of the sea
and they were not burned by fire neither were they fallen upon and
crushed to death and they were not carried away in the whirlwind
neither were they overpowered by the vapor of smoke and of darkness 3 ne 8513
23 1012 13 hereafter quoted without fur85 13 18
1823
ther citation
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spirit lake washington the lake is filled with trees
stripped from the mountain slopes by the tempests generated from the eruption of mount st
helens 1980 the face of the land the once
lush green mountains surrounding spirit lake
was completely changed by the eruption defoliated remnants of the thick forest float on the surface
of the lake the only visible water appears as dark
patches photograph by lyn topinka courtesy
usgscascades
USGS Cascades volcano observatory

this account of destruction

in 3 nephi has always fascinated
me from my first reading of the story as a young boy to the present time it is an account of what at first glance appears to be a
complex event or group of events that would be difficult to explain in terms of any single cause in fact 1I have often heard my fellow latter day saints describe how all the physical features of
north central and south america that we see today were formed
ils time so great was the destruction A reshaping of the entire
lis
this
at tl
surfaces of these continents however goes against all available
geologic evidence 1I believe that as we look at the 3 nephi account
in detail we will find that it is describing a more localized event
an event that fits with the restricted geographic views of many

book of mormon scholars 13
however the 3 nephi account cannot be explained solely as
a massive earthquake or storm for neither of these natural disasters can account for all the features described all of the features of
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the account can however be explained by a specific type of natural phenomenon occurring only in certain geologic settings an
explosive volcanic eruption similar to the eruption in papua new
guinea and to the eruption on santorini I1 am certainly not the first
who has recognized this event for what it is but 1I hope here to
more completely outline the events that occurred and demonstrate
that all of these events can be explained in the context of a single
explosive volcanic eruption 14

events occurring during the destruction

the

diversity of phenomena and locales mentioned in the
account in 3 nephi is considerable indicating that the event probably affected a fairly large area and that the writer must have waited
and accumulated information from around the land before making
his record it is unlikely that he witnessed all of the events himself
some knowledge of the type of destruction that would occur had
been preserved in the nephite record the prophet zenos foretold
the physical phenomena that would occur at the death of the savior
1 nephi 19 10 13
written hundreds of years before the events
jenoss prophecy that
recorded in 3 nephi 1I nephi preserves zenoss
thunde rings and lightnings tempests fire and
there would be thunderings
smoke a vapor of darkness the earth opening mountains being
carried up rocks rending and the earth groaning and three days
of darkness 15 evidently with this prophecy specifically in mind the
terminology used in 3 nephi becomes more specific and descriptive clearly defining the kinds of events that occurred in fulfillment
of this prophecy for example phrases such as exceedingly sharp
lightnings earth was carried up upon the city rocks
found in
upon all the face of the land thick darkness
broken fragments
that you could feel not any light seen vapor of darkness and
vapor of smoke are key phrases in interpreting these passages of
scripture the writer wants us to know that the lightning was not
the ordinary kind of lightning but rather extraordinary that somehow earth was moved uphill an unusual occurrence that the
rocks were not just broken up along a narrow fault but were scattered across the land that the darkness was unusual a darkness
fight could not be seen
that could be felt and that was so intense light
and that there were vapors of smoke associated with the darkness
11
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the events recorded in 3 nephi as having occurred during the destruction includes the following
1 A great storm 85
14
2 A strong and terrible tempest 86 12 17 10
1014
3 terrible thunder 86 12 17
4 shaking of the whole earth 86 12 14 17 19 109
5 exceedingly sharp lightning 87 12 17
6 burning of cities 88 14 24 93 910 10
13 14
1314
1013
101314
910
7 sinking of cities into the sea 89 94 7 10
13
1013
8 earth carried up on cities 810 14 25 95 1013
9 sinking and burial of cities 96 8 1013 14
10 changing of whole face of the land 812 17
whirlwindy
11 Whirl
10 13 14
winds 812 16 1013
whirlwinds
12 breaking up of highways and earth 813
13 breaking up of cities destruction of inhabitants 814 15
14 breaking and scattering of rocks 818 109
15 three hour duration of initial events 819
16 three day duration of thick darkness 819 22 23 109 13
A complete listing of

17 palpable darkness 820
18 no fires or lights 8211
19 very dry wood 8211
13 14
20 vapors of smoke 10
1013
211 falling objects crushing people

82
82

0 13
01013

explosive volcanism
each of these events listed above have been documented in
historic explosive volcanic eruptions and will be discussed later
in detail first however it is important to establish where the type
of volcanic eruption required to produce these effects occurs and
to determine if these locations are compatible with current ideas
about book of mormon geography
volcanoes are usually found in three very different geologic
settings around the world these are 1 along the margins of two
tectonic plates where they are moving apart geologists call these
drifts
rifts or spreading boundaries 2 along the margins of two plates
where they are moving together called subduction zones or collision boundaries and 3 within tectonic plates at locations
called hot spots volcanoes that form at spreading boundaries are
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usually made up of numerous fluid lava flows that spread out to
form a broad shieldlike shape which gives these volcanoes their
name shield volcanoes their eruptions are rarely violent and are
most often gentle enough that a family could gather together climb
a hill to get a good view and avoid the hot incandescent lava flows
and sit and watch in safety
the volcanoes that form in subduction zones however are
quite different the magma below the surface in these volcanoes is
thick and viscous and contains more water and other gases than
the quiet flows of the shield volcanoes this thick pasty molten
rock is so viscous that when it is forced to the surface it does not
flow far but instead builds up conical steep sided volcanoes called
caned

strato volcanoes these volcanoes are often very beautiful and
are greatly admired by sightseers mountains such as mount fuji
mount ranier lassen peak and mount st helens fall into this class
of volcanoes

steam rising from augustine
August me volcano in alaska 1982 the lava dome
which formed within the crater after the main eruption acts as a plug in
the volcanos vent preventing the release of pressure photograph by C
nye courtesy USGS
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but even though these mountains are beautiful they are extremely violent and dangerous at times the pasty viscous magma
in the volcano plugs up the volcanos vent preventing the release
of pressure from the underground magma chamber over time the
pressures exerted by the gases in the subsurface become so great
that the mountain collapses or blows its top just as a pressure cooker
will explode if the release valve is clogged and the pressure that
builds up as the pot is heated is not allowed to escape As the pressure is released from the underground chamber the gases separate
out of the liquid magma and swell in volume causing the volcano
to explode in a raging fury in many cases the venting of magma
occurs so rapidly that the underground chamber cannot support
the weight of the overlying rock this rock collapses into the underground chamber forcing out more molten rock and creating a depression termed a caldera where the volcano once stood crater
lake in oregon is a good example of a caldera left after a mountain
has blown its top
hot spot volcanoes may produce either quiet fluid lava eruptions or very violent explosive eruptions depending on whether
the eruption occurs in an ocean basin or on a continent if the hot
spot is in an ocean basin the eruption is generally quite mild as in
the hawaiian islands but if the hot spot is located under a continent the eruptions are generally much more violent similar to those
at subduction zones
it is the violent explosive eruptions from subduction related
volcanoes or continental hot spots that can explain the events of
3 nephi in historic times several of these explosive eruptions
have occurred and have been well documented the eruptions of
mount st helens 1980 washington state el chichon 1982
pinatubo
tubo 1991
mexico nevado del ruiz 1985 colombia mount Pina
philippines and other volcanoes of this type during the past several decades have given scientists a chance to document more
accurately and completely the phenomena associated with them
all of these recent eruptions have been fairly small however when
compared to some other historic eruptions mount st helens for
example erupted a volume of rock equivalent to a block one mile
wide by one mile long by three quarters of a mile deep mount
pinatubo
Pina
tubo erupted eight to ten times that amount however during
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crater lake on mount douglas alaska 1982 this lake occupies a
caldera a large depression formed from a violent volcanic eruption
photograph by C nye courtesy USGS

A

the eruption cambora
in april 1815 on the island of
of
oftambora
ofsumbawa
tambora
rumbawa
sumbawa in
indonesia a volume one hundred times the size of the 1980 mount
st helens eruption was ejected 16
A bit more should be said here as a side note about the erupTam bora in 1815 joseph smiths family had just suffered
tion of
oftambora
cambora
tambora
through a second year of drought in norwich vermont 17 and were
in desperate need of a good crop in 1816 this however was not to
be the dust and ash that had been injected into the atmosphere
the previous year by the eruption of tambora
cambora cooled the worlds
climate and caused the summer of 1816 in new england to be the
coldest on record snow fell in june and killing frosts occurred as
late as july 12 then a series of unusually early frosts hit again after
august 20 18 the year 1816 became known as the year without a
summer 9 this third successive year of crop failures in new england drove many farmers from the area 20 including the smith family 21 it is interesting that a volcano in a baroff
far
haroff
off corner of the world
could have been instrumental in motivating josephs family to move
where they needed to be for the restoration of the gospel to occur
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now let us go back to the main questions asked at the start of
this section could these kinds of explosive volcanoes have oc-

curred in the area where the book of mormon peoples were living
and could an eruption have occurred at the time of christs death
the answer to both of these questions is yes if as most book of
mormon scholars believe the people lived in southern mexico or
central america then they would have been living in a very active
belt of explosive volcanism located where the north american and
cocos tectonic plates are colliding in fact based on the volume of
eruptive material and the length of the volcanic belt the central
american volcanic zone is ranked as the most productive volcanic
region anywhere on earth 22 the book of mormon people had probably witnessed smaller eruptions throughout their history but they
are not mentioned in the book of mormon possibly because
they were not damaging or devastating enough to be of concern
and because they were not related to a specific prophecy
that any earlier smaller eruptions are not mentioned is not
really unusual for example on the island of martinique prior to
pelee in 1902 the local newsbelee
the devastating eruption of mount peige
papers hardly mention the volcano even though it had been gurgling and spewing forth small quantities of ash and steam for days
before the main eruption the papers and the local people were
more concerned about the upcoming elections when the volcano
was mentioned it was to soothe and reason with the populace and
21
convince them that no disaster was imminent 23
the reason for this
disregard of the mountain was simply because the mountain had
done this type of thing many times before without any large damaging eruption from all around the world similar stories can be
told of people living for centuries around and on the flanks of
active volcanoes they live there without fear because the massive
cataclysmic eruptions are not common such was probably the
Nep hites they lived with the volcanoes
case as well among the nephites
they farmed on their slopes in the rich soil they witnessed occasional small eruptions blasts of steam and small earthquakes but
they had not experienced a large devastating eruption
the eruption described in 3 nephi however was apparently
a major eruption with such massive devastation that it would
be hard to ignore it in a historical record and the events that
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followed namely the coming of the savior made this a particularly important historic event my personal opinion is that the
smail area probably
book of mormon peoples lived in a relatively small
in southern mexico or central america as described in john soren
sons book an ancient Amet
setting for
american
ican settingfor
hor
bor the book ofmormon
of mormon
this area is located along a subduction zone tectonic boundary
with many active volcanoes and a record of volcanic eruptions
for example the eruptions of el chichon mexico in 1982 cerro
21
negro nicaragua in 1968 and coseguina
Cos eguina nicaragua in 1835 24
more eruptions both small
smail and large are expected here in the
future at the present time a particular layer of ash or a particular
volcano has not been tied to the 53 nephi disaster but I1 believe that
it is there as the following points demonstrate little doubt that this
disaster was an explosive volcanic eruption

whirlwindy
irlwinds
storm tempest and wai
wal
Whirlwinds
vai
whirlwinds
large explosive volcanic eruptions are often accompanied by
whirlwindy
violent winds and whirlwinds
whirl winds 25 the winds are caused by the movement of clouds of volcanic ash either hugging the ground as hot
fast moving enormously destructive clouds called nuees
nudes arientes
ardentes
ar
dentes
niees
or as blast clouds moving at even higher velocities for example
during the eruption of mount st helens the explosion was almost beyond comprehension five hundred times greater than the
twenty kiloton atomic bomb that feil
feli on hiroshima26
fell
feu
fen
hiroshima2616 and the blast
cloud is estimated to have moved at velocities of over three hun17
dred miles per hour 27
three eyewitnesses who viewed the blast
reported the following accounts
looked east toward hanaford lake and fawn lake and that
area it looked like that whole mountain range had just exploded
As the blast cloud approached it looked like a boiling mass of rock
and just as high as you could see trees were picked up and thrown
into the air at the leading edge of the cloud
I1

the cloud approached with a roaring

noise As it passed overhead a cedar tree began to fall and within seconds there were no
trees left
very strong wind which blew flames from the campfire flat
along the ground and held braids of hair out horizontally preceded
the blast cloud by about 10 15 seconds 28
A

A
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flattened trees on the slopes of smith creek val-

ley trees were snapped off by the winds following
the eruption of mount st helens 1980 the direction of the blast is evident from the alignment of
the trees over four billion board feet of usable
timber was damaged or destroyed photograph by
USGS Cascades volcano
lyn topinka courtesy usgscascades

observatory

trees hundreds of years old were snapped off like toothpicks
and flattened out all pointing the same direction away from the
blast with the wind howling at what these witnesses estimated to
be nearly two hundred miles an hour some old giants were torn
out by their roots and tossed into the air as if they were mere tri29
fles up and over nearby ridges fifteen hundred feet high 19
here it
must be mentioned again that the eruption of mount st helens
was a fairly small one by geologic standards
even more impressive are the accounts of the destruction
wrecked
wreaked on the city of st pierre on the island of martinique in the
mt peige in 1902 st pierre was
caribbean during the eruption of
ofmt
offt
a city of over thirty thousand people only two people who were
in the city survived the eruption along with a handful of others in
the near vicinity one of the survivors a monsieur albert owner of
an estate near st pierre recounts in his experience how suddenly
and violently the winds caused by the eruption began and the magnitude of their destructive power
peide had given warning of the destruction that was to
mont peige
come but we who had looked upon the volcano as harmless did not
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believe that it would do more than spout fire and steam as it had
done on other occasions it was a little before 8 oclock on the morning of may 8 that the end came
I1 was in one of the fields of my estate when the ground trembled under my feet not as it does when the earth quakes but as
though a terrible struggle was going on within the mountain A terror came upon me but I1 could not explain my fear

As I1 stood still mont pele seemed to shudder and a moaning
sound issued from its crater it was quite dark the sun being obscured by ashes and fine volcanic dust the air was dead about me
so dead that the floating dust seemingly was not disturbed

then there was a rending crashing grinding noise which I1
can only describe as sounding as though every bit of machinery in
the world had suddenly broken down it was deafening and the flash
of light that accompanied it was blinding more so than any lightning
I1 have ever seen
it was like a terrible hurricane and where a fraction of a second before there had been a perfect calm 1I felt myself drawn into a
vortex and I1 had to brace myself firmly it was like a great express
train rushing by and I1 was drawn by its force

the

mysterious force leveled a row of strong trees tearing
them up by the roots and leaving bare a space of ground fifteen yards
wide and more than one hundred yards long

transfixed

stood not knowing in what direction to flee
looked toward mont peige and above its apex formed a great black
cloud which reached high in the air it literally fell upon the city of
st pierre it moved with a rapidity that made it impossible for anything to escape it
1I

I1

from the cloud came explosions that sounded as though all of
the navies of the world were in titanic combat lightning played in
and out in broad forks the result being that intense darkness was
followed by light that seemed to be of magnifying power 30

the

great black cloud seen by monsieur albert was a blast
of superheated
superheater steam filled with even hotter ash particles this
cloud it is estimated traveled with a velocity of at least one hundred miles per hour this speed was possible because the ash particles gave the cloud a greater density than normal atmospheric
gases causing the cloud to flow low along the ground As it
moved the cloud was buoyed up enough by the hot compressed
gases at the base of the flowing mass that it traveled in a near fricti
tionless
state down the mountain and into st pierre the great
density velocity and ground hugging nature of the cloud increased

me volcano 1986 an enormously destructive cloud of rapidly
August
augustine
nuee
nude ardente rolls down the north side of
moving volcanic ash called a nnie
nuie
E yount courtesy USGS
M
by
the volcano photograph
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its destructiveness which was much greater than that of a hurricane of the same wind velocity 31 fred bullard in his book volcanoes of the earth describes the power of this rush of ash and
volcanic gas on and over the city of st pierre
all the houses in st pierre were unroofed and otherwise demolished either in part or totally the trees were stripped of leaves and
branches down to the bare trunks the force of the blast is shown by
the fact that walls of cement and stone three feet in thickness were
torn to pieces as though made of cardboard six inch cannon on the
mome dorange battery were sheared from their mountings century
old trees were uprooted and a statue of the virgin mary weighing at
31
least three tons was carried 50 feet from its base 32

during the eruption of krakatoa an island volcano off the
coast of java in 1883
1885 high velocity winds again arising quite suddenly to hurricane levels as at st pierre were reported by several
ships sailing near the island the first officer aboard the ship W H
besse describes the winds as they impacted his ship
got under weigh having a fair wind was in hopes
am
at 6 arn
to get out clear of the straits before night at 10 am were within
6 miles of st nicholas point when we heard some terrific reports
also observed a heavy black bank rising up from the direction of
krakatoa island the barometer fell an inch at one jump suddenly rising and falling an inch at a time called all hands furled all sails
securely which was scarcely done before the squall struck the ship
with terrific force let go port anchor and all the chain in the locker
wind increasing to a hurricane 33

whirlwindy
Whirl
va4irlwinds
winds or tornados appear to be a fairly common feawhirlwinds
ture of many explosive volcanic eruptions the hot ash erupted
into the air is a concentrated source of heat that causes severe
drafts providing ideal conditions for the formation of whirl
up
updrafts
whirl
whirlwinds
winds
winds only a few accounts however actually report whirlwindy
perhaps because they often cannot be seen due to the incredible
darkness that usually accompanies eruptions nonetheless whirl
winds were an important feature of several eruptions such as the
whirlwindy carried up
cambora when violent whirlwinds
1815 eruption of tambora
men horses cattle and whatever else came within their influence
into the air tore up the largest trees by the roots and covered the
whole sea with floating timber 3134 lieutenant owen phillips retwenty five miles
ported that the town of saugar located about twentyfive

A

geologists view of the great destruction in 3 nephi

153

Tam
from cambora
bora was devastated by a violent whirlwind that blew
tambora
31
down nearly every house 35
after a preliminary eruption of krakatoa in may 1883
1885 prior
to the main eruption in august a group of dignitaries and scientists visited the island out of curiosity and a desire to assess the
damage they report that
some trees showed through the ash as bare stumps several meters
high and from which the branches seemed to have been torn off by
force the wood was dry without signs of burning or ch
charning
arring no
leaf or branch could be found in the ash and it is therefore likely that
the deforestation must be attributed to a whirlwind as it often develops in turbulent air during volcanic eruptions as a result of local heating of the atmosphere 36

when the mayon volcano in the philippines erupted in 1766 it
1337
1137
37
was accompanied by tornadoes called baguios in that country
country37
whirlwindy
vvhirlwinds
Whirl
winds have also been reported from the 1947 eruption of
whirlwinds
Surtsey and the 1973 eldfell
hekla the 1963 eruption of
eldfed eruption
curtsey
ofsurtsey
surtsey
eldfer
31
38
all in iceland from these accounts it is apparent that strong winds
whirlwinds are common features of explosive volcanic erupand whirlwindy
tions and that there is no need to call upon other types of storm
activity such as hurricanes or cyclones to explain these events
one more piece of evidence is important here as well the
book of mormon mentions that their wood was exceedingly dry
it is not likely that their wood would be exceedingly dry if they
had just experienced a hurricane or some other type of large tropical storm but the winds and storms associated with volcanic eruptions although they may be accompanied by rain are often dry the
above account of the excursion to krakatoa after one of its eruptions describes the trees and wood as dry another account from
mount st helens indicates that no rain accompanied that eruption

the

lightning streaked cloud rolling northeast from mount
st helens at nearly 60 miles an hour looked exactly like a towering
thunderhead but it was bigger and blacker than any in memory
most people in its path as yet unaware of the volcanos eruption
braced for a storm but no rain fell instead the cloud descended like
a shroud cloaking the landscape in a blackness of volcanic ash that
even automobile headlights could not penetrate 39

the

exceedingly dry wood described in the book of mormon indicates a dry storm with violent winds and whirlwindy
whirl
ali
all
whirlwinds
winds ail
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pinatubo
mount Pina
tubo in the philippines 1991 aerial view
of ash cloud from the eruption of the volcano
photograph by E W wolfe courtesy usgscas
cades volcano observatory

of which are consistent with a large volcanic eruption certainly
whirlwinds can occur without rain in other cirviolent winds and whirlwindy
cumstances and under other conditions but few other settings
would be as spectacularly violent as a large volcanic eruption
even a major hurricane could not produce the kind of destructive
wind for example that destroyed the city of st pierre in 1902

terrible thunder and sharp lightning
most of our experience with thunder and lightning comes
from the thunderstorms that are quite common throughout the
world occasionally these may be extremely violent storms with
spectacular displays of lightning and blasts of thunder nephis
description of the thunder and lightning that occurred was not of
this ordinary kind however for he describes them as such as
never had been known in all the land the thunder was also
unusual in that it is correlated with the shaking of the whole earth
as if it was about to divide asunder implying that earthquakes
were occurring along with the lightning and thunder lightning
displays and associated thunder along with other noises caused
by explosions near a volcano can be of this extraordinary kind
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described by nephi the lightning is caused by the friction between the exploding ash and the air this friction generates enormous quantities of static electricity that is then discharged as
lightning the thunder from the lightning is supplemented by the
explosions from the volcano and the earthquakes that occur almost continuously during some eruptions one of the earliest accounts of these types of volcanic lightning displays comes from
pliny the younger who observed the eruption of mount vesuvius
in AD 79 pliny writes
cloud was rent by forked and quivering bursts of
flame and parted to reveal great tongues of fire like flashes of light10
ning magnified in size 40

A fearful black

peter francis interprets plinys
plenys description of magnified
lightning as the discharge of static electricity accumulating in
the ash cloud 41
the air at times during a volcanic eruption is so charged with
static electricity that unusual things may happen for example
during an eruption in kamchatka in eastern russia the electrical
activity played tricks with modern electric appliances
114

together with the cloud came also and was growing a rumble

of loud thunder accompanying incessantly flashing lightnings
people returning from work were wandering about the village in
search of their homes peals of thunder were crashing with deafening loudness without any interruption the air was saturated with
electricity telephones were ringing spontaneously loudspeakers of
the ra dionet were burning out 42

the thunderous noises produced by an eruption may carry for
distances of several hundred miles the 1815 eruption of mount

cambora demonstrates how far reaching these effects can be
tambora

in april 1815 one of the most frightful eruptions recorded in
Tam bora in the island of sum
history occurred in the mountain tambora
cambora
1I th
bawa it began on the 5th
ath of april and was most violent on the 1I11th
and 12th and did not entirely cease till july the sound of the explosions was heard in sumatra at the distance of nine hundred and seventy geographical miles in a direct line and at ternate in an opposite
direction at the distance of seven hundred and twenty miles
the
area over which tremulous noises and other volcanic effects
extended was one thousand english miles in circumference including the whole of the molucca islands java a considerable portion of
41
celebes sumatra and borneo 43
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from captain logans account of the eruption of krakatoa
which he witnessed from on board the ship berdice in the sunda
straits we see again the spectacular nature of the displays of electrical activity occurring during an eruption the ships log at midnight begins
the ash shower is becoming heavier and is intermixed with
fragments of pumice stone the lightning and thunder became
worse and worse the lightning flashes shot past and around the ship
banns
nire
fire
bails continually fell on the deck and burst into sparks we saw
balls
fireballs
flashes of lightning falling quite close to us on the ship heard fearful
crumblings
rumblin gs and explosions sometimes upon the deck and sometimes
rumblings
among the rigging the man at the wheel felt strong electric shocks
on one arm the copper sheathing of the rudder became glowing
from the electric discharges fiery phenomena on board the ship
manifested themselves at every moment now and then when any
sailor complained that he had been struck I1 did my best to set his
mind at ease and endeavoured to talk the idea out of his head until
I1 myself holding fast at the time to some part of the rigging with one
hand and bending my head out of reach of the blinding ash shower
which swept past my face had to let go my hold owing to a severe
electric shock in the arm 44
during the eruption of mount st helens
lightning and other electrical phenomena associated with the eruption were so spectacular that many witnesses mentioned them
some observers witnessed unusual forms of lightning some of the
lightning appeared red it wasnt normal lightning first a white dot
appeared in the cloud and then a bolt would shoot out from it the
lightning was in ball form streaking toward the ground connected
neither with the cloud nor with the ground
after the cloud
passed overhead lots of lightning started 600 800 ft in the air and
formed big balls big as a pickup and just started rolling across the
ground and bouncing 45

photos of volcanic lightning displays have been published in
several places for example simkin and fiske have a photo of
lightning around anak krakatoa the new island that emerged in
193316 decker and
place of krakatoa taken during an eruption in 193346
decker show a five minute time lapse photo of lightning over an
nicaragua4747 lambert has a picture of lighterupting volcano in nicaragua
48
curtsey during an eruption
eruption48
ning in the skies over surtsey
nuhfer and
gung volothers have a photograph of lightning over the Galung
galunggung
49
cano in indonesia49
Indonesia and discover magazine published a spectacular
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mount vesuvius 1944 static electricity crackles over the volcano during
an eruption courtesy corbis bettmann

seven minute time lapse photo of lightning over the sakurajima
Sakurajima
50
volcano in japan
the descriptions of thunder and photos of lightning around
explosive volcanic eruptions show that these phenomena often
faH so that the wood for fires could still be
occur without rainfall
rainfan
exceedingly dry ready for the unsuccessful attempts to build
fires these historic descriptions also record the unusual nature of
balis
bails
bans of lightbaus
the lightning that it comes not only as bolts but as balls
ning and that the electricity may permeate the air creating other
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interesting effects the lightning displays associated with volcanic
eruptions are certainly of the unusual and extraordinary type and
fit very well with nephis description of exceedingly sharp lightnings such as never had been known in all the land the thunder
earthquakes and other sounds associated with an explosive volcanic eruption also concur with nephis terminology of terrible
thunder insomuch that it did shake the whole earth as if it was
about to divide asunder these features of the destruction in
3 nephi do not alone denine
define the event as a volcanic eruption just
as with the winds described in the previous section spectacular
lightning and thunder can be produced in other ways but an explosive volcanic eruption is certainly the simplest explanation that
satisfies all of the criteria

shaking and quaking
large tectonic earthquakes those with richter magnitudes
greater than about seven do not occur frequently around the
world perhaps ten to twenty every year mostly in unpopulated
areas they do occur frequently enough however for scientists to
have a very good idea of their characteristics the energy released
during large earthquakes comes from two blocks of earth moving
rapidly past each other while years of accumulated strain is released at most the shaking of the earth during these massive
earthquakes may last for a few minutes for example during the
alaskan earthquake of 1964 one of the largest earthquakes ever
83
86
recorded richter magnitude between 85
8.6
8.3
the shaking
8.5
86
83 and sg
85
lasted for three to four minutes an extraordinarily long period of
time 51 the san francisco earthquake of 1906 lasted only about
forty seconds

52
12

these short periods of shaking however give plenty of time

to accomplish the destruction that large earthquakes produce but
they are far short of the three hours of continuous or near continuous shaking described in 3 nephi the destruction produced during an earthquake is also fairly localized along the line of slippage
called the fault line and in regions quite close to this line other
phenomena associated with large earthquakes are aftershocks that
come intermittently for several days after the main quake landslides or rock falls off of steep slopes liquefaction of sandy soils
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causing the collapse of buildings tidal waves or tsunamis in coastal
areas rare displays of lightning or other electrical phenomena
thunderlike noises and the spread of fires through cities or towns
with concentrated housing made of wood 53
although these phenomena are similar to some of those mentioned in 3 nephi some glaring differences are apparent 1I have
already mentioned one namely that in the 3 nephi account the
shaking lasted for about three hours too long a time period for
the shock from a single large earthquake and too short for the
period during which aftershocks following a major earthquake
usually take place however it is a very reasonable amount of time
for the initial stages of a volcanic eruption we might call this the
throat clearing stage of the eruption which occurs as the mounting pressure cleans the volcanos vent of the rock and debris that
have plugged it up during this time frequent explosions and
earthquakes occur once the vent is cleared the volcano may continue to erupt for several hours or days without additional significant earthquakes
other problems with ascribing the destruction described in
3 nephi to a major tectonic earthquake include 1 the three days
of darkness this phenomenon has never been reported in association with a large earthquake 2 the winds and tempests although it may be windy during an earthquake just as it may be
windy at any other time no correlation between wind and earthquakes has been demonstrated even though one of the old now
abandoned theories of earthquake production was the idea that
wind was trapped in the earth and released during an earth
quake51
quake54
whirlwinds I1 know of no report of a whirlwind or
quake 5451 3 whirlwindy
tornado caused by an earthquake and 4 the inability to light a
fire which again has never been reported as an effect of a major
earthquake nephis description of the whole face of the land
being changed is also not typical of an earthquake although the
devastation can be enormous during an earthquake most landmarks survive and are recognizable on the other hand a major
volcanic eruption often produces scenes so strange and unnatural
that it seems as if the landscape has been remade
the kinds of quaking and shaking described in 3 nephi are
typical however of the descriptions from historical accounts of

igo
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55
explosive volcanic eruptions 51
during the eruption of krakatoa
the shaking of the earth lasted throughout the night of august 26
1883
1885 and on into the next morning 56 earthquake vibrations rose
to thirty to forty times the normal background level during the
eruption of a volcano on raoul island northeast of new zealand in
1964 continuing throughout the eruption 57 reports from the 1902
eruption of the santa maria volcano in guatemala tell of earthquake activity that lasted for several hours rising to several peaks
of shaking during the climax of the eruption the eruption of ash
and debris continued on for another day or two without any significant earthquake activity 58
Cos eguina volcano in nicaragua erupted in 1835
when the coseguina
1855 it
was reported that the sounds accompanying the shaking were
alarming and heard up to four hundred miles away and that the
19 even
roar was practically continuous for seven hours 59
though
eguina
most of the noise and shaking caused by the eruption of Cos
coseguina
ceased after a few hours the eruption itself and the darkness caused
ashmall continued on for three to four days 60 all of these
by the ashfall
accounts are quite similar to the 53 nephi account in which the initial part of the eruption lasted for three hours with violent shaking
and thunder followed by quiet and darkness for three days

cities burned drowned and buried

the destruction of people and buildings

may occur in a variety of different ways during an explosive volcanic eruption and
the devastation may be widespread reaching up to a few hundred
miles from the erupting volcano the destruction in the book of
mormon account appears to have been quite widespread for in
addition to the cities mentioned in the passage above the cities of
Kish kumen and their inhabigath laman josh gad and kishkumen
jacobugath
Jacobu
tants were burned the cities of onihan
onihah mocum
hocum and jerusalem
were covered by water and the cities of gilgal
galgal gadiandi
gadiot
Gadiandi gadiom
nah jacob and gimgimno were sunk and buried in the earth
fire the cities mentioned in the 35 nephi account were all
destroyed in ways understandable in terms of a massive volcanic
fda
dla and other cities could
fla
Zarah emla
emia
eruption the fires that started in zarchen
zarahemla
zarahen
easily have been ignited by hot ash falling onto wooden and thatch
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structures that probably made up most of the buildings in the
10 11 by a fast moving hot cloud of ash traveling
3310
cities hel 510
lightning
along the ground or by the unusually violent fight
ning accompanying the eruption accounts of similar occurrences can be found
in historical records for example many fires were started in the
stabiae by the fall of hot rocks and ash from the eruption
city of stabile
firestorm
of mount vesuvius in AD 79 61 A fire
storm swept through the city of
pelee many of the houses
pelie
st pierre during the 1902 eruption of
mt pel6e
ofmt
offt
in tropical st pierre were wooden structures with no windowpanes only shutters so that the highly heated gas and ash from the
eruption easily penetrated into every part of the buildings the city
was almost instantly and completely engulfed in flames A ship
from fort de france tried to approach the burning city three and
one half hours after the eruption but had to turn away because
62
an assistant purser by the name of
the heat was still so intense 61
Ro
thompson on board the ship roraima
coraima
raima which was just approaching the st pierre harbor at the time of the eruption of mt peige
gives the following description
saw st pierre destroyed it was blotted out by one great flash
of fire nearly 40000 people were killed at once of eighteen vessels
lying in the roads only one the british steamship roddam escaped
and she 1I hear lost more than half on board it was a dying crew that
Ro raima arrived at st pierre early thurstook her out our boat the roraima
coraima
day morning for hours before we entered the roadstead we could
see flames and smoke rising from mt peige no one on board had any
idea of danger capt G T M
muggah was on bridge and all hands got on
deck to see the show the spectacle was magnificent As we approached st pierre we could distinguish the rolling and leaping red
flames that belched from the mountain in huge volumes and gushed
high into the sky enormous clouds of black smoke hung over the volcano the flames were then spurting straight up in the air now and
then waving to one side or the other a moment and again leaping
suddenly higher up there was a constant muffled roar it was like the
biggest oil refinery in the world burning up on the mountain top
there was a tremendous explosion about 745 soon after we got in
the mountain was blown to pieces there was no warning the side
of the volcano was ripped out and there hurled straight towards us a
solid wall of flame it sounded like a thousand cannon
1I

the wave of fire was on us and over us like a lightning flash it
was like a hurricane of fire I1 saw it strike the cable steamship grappler broadside on and capsize her from end to end she burst into
flames and then sank the fire rolled in mass straight down on
st pierre and the shipping the town vanished before our eyes
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the air grew

stifling hot and we were in the thick of it wherever the mass of fire struck the sea the water boiled and sent up
great clouds of steam the sea was tom
torn into huge whirlpools that
careened toward the open sea one of these horrible hot whirlpools
swung under the roraima
coraima and pulled her down on her beam end
with the suction she careened way over to port and then the fire
hurricane from the volcano smashed her and over she went on the
stacks as
opposite side the fire wave swept off the masts and smoke
smokestacks
if they were cut by a knife

saved my life by running to my stateroom and burying myself
in the bedding the blast of fire from the volcano lasted only for a
few minutes it shriveled and set fire to everything it touched thou1I

sands of casks of rum
nun were stored in st pierre and these were
exploded by the terrific heat burning rum ran in streams down
every street and out into the sea

before the volcano burst the landings at st pierre were
crowded with people after the explosion not one living being was
seen on land only twenty
five of those on board out of sixty eight
twentyfive
13
were left after the first blast 63

another cause of fires in a volcanic disaster can be related
more to the effects of the earthquakes accompanying an eruption
than to the eruption itself lamps torches cooking fires and other
open flames disturbed by the shaking may ignite fires in the confusion and darkness these fires may burn out of control and create
havoc in populated areas
flood the flooding of cities and villages is also a common
occurrence during large explosive volcanic eruptions explosions
earthquakes and massive landslides around a volcano particularly
if the volcano is near the ocean create huge waves of water that
travel outward from the source until they collapse on coastal comties these waves called tidal waves or more properly tsumuni
munities
nami are one of the major causes of death in some volcanic
eruptions during the 1883 eruption of krakatoa 165 villages were
132 partly destroyed by tsunami killing
completely destroyed and 152
approximately thirty three thousand people waves crashing on the
shores near krakatoa reached heights of over 130 feet 64
several eyewitnesses recorded accounts of the krakatoa tsunami and their destructive power an elderly dutchman reported
ijava
have lived in anjer baval
uaval all my life and little thought the old
town would have been destroyed in the way it has I1 am getting on in
years and quite expected to have laid my bones in the little cemetery
1I

st pierre martinique prior to the eruption of mount peige ca 1902 st
pierre was a prosperous seaport with a population of almost 40000
courtesy bart J kowallis

the remains of st

pierre 1902 following the eruption of mount peige
a firestorm
fire storm swept through the city only the foundations of the buildings
survived the devastation courtesy bart J kowallis
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near the shore but not even that has escaped and some of the bodies have actually been washed out of the graves and carried out to
sea the whole town has been swept away and I1 have lost everything except my life the wonder is that I1 escaped at all 1I can never
be too thankful for such a miraculous escape as I1 had
began on the sunday afternoon we did not take
much notice at first until the reports grew very loud then we noticed
Krakatau was completely enveloped in smoke afterwards came
that krakatau
on the thick darkness so black and intense that I1 could not see my
hand before my eyes it was about this time that a message came from
batavia inquiring as to the explosive shocks and the last telegram sent
off from us was telling you about the darkness and smoke towards
night everything became worse the reports became deafening the
natives cowered down panic stricken and a red fiery glare was visible
in the sky above the mountain although krakatoa was twentyfive
twenty five
miles away the concussion and vibration from the constantly repeated
shocks was most terrifying many of the houses shook so much that
we feared every minute would bring them down there was little
sleep for any of us that dreadful night before daybreak on monday on
going out of doors I1 found the shower of ashes had commenced and
this gradually increased in force until at length large pieces of pumice
purnice
stone kept falling around about six AM I1 was walking along the
beach there was no sign of the sun as usual and the sky had a dull
depressing look some of the darkness of the previous day had cleared
off but it was not very light even then looking out to sea I1 noticed a
dark black object through the gloom traveling towards the shore

the eruption

at

first sight it seemed like a low range of hills rising out of
the water but I1 knew there was nothing of the kind in that part of the
coenda strait A second glance and a very hurried one it was consoenda
vinced me that it was a lofty ridge of water many feet high and
worse still that it would soon break upon the coast near the town
there was no time to give any warning and so I1 turned and ran for
my life my running days have long gone by but you may be sure that
I1 did my best in a few minutes 1I heard the water with a loud roar
break upon the shore everything was engulfed another glance
around showed the houses being swept away and the trees thrown
down on every side breathless and exhausted I1 still pressed on As 1I
heard the rushing waters behind me I1 knew that it was a race for
hive struggling on a few yards more brought me to some rising
five
fife
ilfe
life
an
ground and here the torrent of water overtook me 1I gave up all
ail
ali for
lost as I1 saw with dismay how high the wave still was I1 was soon
taken off my feet and bome
borne inland by the force of the resistless mass
I1 remember nothing more until a violent blow aroused me some
hard firm substance seemed within my reach and clutching it I1
found 1I had gained a place of safety the waters swept past and
I1 found myself clinging to a cocoanut
coco anut palm tree most of the trees
near the town were uprooted and thrown down for miles but this
one fortunately had escaped and myself with it
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the huge wave rolled on gradually decreasing in height and
strength until the mountain slopes at the back of
ofanjer
anjer were reached
and then its fury spent the waters gradually receded and flowed
back into the sea the sight of those receding waters haunts me still
As 1I clung to the palm tree wet and exhausted there floated past the
dead bodies of many a friend and neighbor only a mere handful of
the population escaped houses and streets were completely
destroyed and scarcely a trace remains of where the once busy
61
thriving town originally stood 65

another report describes the devastation following the tsunami
As far as the eye can reach the only thing that remains standing is a solitary tree a gigantic durian maimed branchless and leafless it forms the grav
gravemark
emark of a heap of corpses and carcasses lying
under roofs houses and trunks of trees hundreds of such graves
though of smaller dimensions may be seen over and over again on
the plain the fumed
tumed up earth often merely covers a corpse alongside which a cocoanut
coco anut branch or bamboo is stuck upright for the
guidance of the authorities thousands of corpses of human beings
and also carcasses of animals still await burial and make their presence apparent by an indescribable stench they lie in knots and
entangled masses impossible to unravel 66

even for communities located along the shores of lakes the
flooding hazards are significant during a volcanic eruption A child
generates waves in the bathtub by sliding to one end of the tub
taking the water with him then sliding back along with the water
to the other end until eventually the water waves in the tub begin to
slop over the sides in the same way large water waves can be generated in lakes by the wave energy produced by earthquakes moving back and forth through the water the waves created by this
movement are called seiche waves and although not usually as
large as tsunami they can cause severe damage and death water
levels in lakes can also change dramatically during an eruption due
to landslides collapsing into the lake or blocking a lakes outlet
spirit lake at the foot of mount st helens was two hundred feet
61
higher in elevation after the eruption in 1980 67
lodges cabins
everything near the previous lake
lakeshore
shore were buried deeply under
water mud and debris
the kinds of flooding and burial by water that is associated
with explosive volcanic eruptions could certainly fit the descriptions in 3 nephi when the lord referring to the cities of ofjerusalem
jerusalem
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onihan
onihah and mocum
hocum says the waters have I1 caused to come up
in the stead thereof or when nephi describes the city of moroni
sinking into the depths of the sea moroni is described in the
book of mormon as being near the east sea alma 5013 while
sorenson has suggested that jerusalem was perhaps located on the
68
shores of a lake 68these
these locations are both ideal for the types of
destruction by water that occur during an eruption
burial the book of mormon also describes the destruction
of several cities by either being buried in the earth or as in the
case of the city of moronihah
Moroni hah having the earth carried up upon
the city burial in the earth is a common occurrence in explosive
volcanic eruptions the large quantities of ash and pumice that are
produced blanket the landscape for many miles around the volcano A heavy fall of ash and pumice destroyed the town of pompeii during the eruption of mount vesuvius the accumulation of
ash and pumice averaged a depth of about twenty feet69 and left

lacars volcanic mud
building buried by lahars
mudflows
flows 1990 this structure
located near the mouth of the drift river in alaska is twenty two miles
from redoubt volcano the source of the eruption photograph by
C

gardner courtesy USGS
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only the tops of the taller buildings protruding above it because
the town was completely abandoned after the eruption and the
building tops that remained above the ash eventually weathered
away pompeii was for a time completely lost modern excavations
have uncovered the town and by pouring plaster into molds left in
the solidified ash have shown the tragic final moments of some
ashfall
of the inhabitants who were trapped in the ashmall
ashfall 70
cities or towns are also buried when the ash from an eruption combines with rain or with rapidly melting snow to form a
thick slurry of hot mud that flows rapidly downslope 71 these volflows are called labors the town of Hercula
mudflows
canic mud
neum
herculaneum
escaped the heavy fall of ash that destroyed pompeii but as the
ash and pumice continued to accumulate on the higher slopes of
the volcano and were then saturated by rain
min a wet slurry of mud
formed became fluid and quite suddenly swept down the sides of
the volcano one or more of these lacars
lahars flowed through her
cu
culaneum
laneum and completely engulfed it buildings were smothered
crushed and buried sixty to seventy feet deep in the mud the
burial was complete enough that a new town resina was con71
Hercula neum 72
structed on top of buried herculaneum
another example of burial by mud but with a slightly differTarawera volcano on the
ent twist occurred in 1886 when the tarawera
north island of new zealand erupted many towns and villages
around the volcano were buried by falling mud produced when
part of the eruption blew out through the bottom of lake rotoma
notoma
hana located adjacent to the volcano the mixture of volcanic ash
water and mud that had accumulated on the bottom of the lake for
centuries fell from the sky the village of wairoa was buried in
seven feet of this mixture and the villages of moura and te ariki
disappeared along with all of their inhabitants under seventy five

feet of mud 73
A recent example of a city being buried by a volcanic mudflow occurred in colombia in 1985 on november 15
13 of that year
a relatively small eruption occurred from the nevado del ruiz volcano the ash however was hot enough to melt part of the snow
and ice cap at the top of the volcano the water from the melted
snow mixed with ash at the top of the volcano and picked up
other debris as it flowed swiftly down the mountain and into
the river valleys at about 1I11I1 PM the mudflows
mud flows swept over the
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defenseless city of armero killing about twentyfive
twenty five thousand
people asleep in their beds most of the inhabitants had no warning and were buried alive it was all over in just a few minutes 74
in addition to burial by falling ash and burial by lahars
lacars a third
method of burial is also possible around an erupting volcano this
phenomenon was not well understood until the eruption of mount
st helens in 1980 this eruption was triggered when the swollen
north side of the volcano collapsed the ensuing landslide or debris avalanche traveled out across the valley at the base of the
mountain burying spirit lake then flowed up and over an intervening ridge more than three hundred feet high down across the
next valley and then halfway up the next mountain leaving
deposits as much as six hundred feet thick75
thick 75 this debris avalanche
traveled as far as twentyfive
twenty five miles from the volcano at speeds in
71
hour76
excess of 150 miles per hour
since 1980 geologists have learned
that occurrences of massive landslides such as this are actually
17
quite commonly associated with explosive eruptions 77

lahars
lacars accumulated in the drift river valley large lahars
lacars from the erupof
m 1989 and 1990 covered the entire drift
redoubt volcano in
tions
river valley floor and extended twenty two miles to the cook inlet
photograph by T miller courtesy USGS
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returning once more to the words in 3 nephi we read that
the earth was carried up upon the city of Moroni
moronihah
hah that in the
place of the city there became a great mountain from this description it seems possible that Moroni
hah might have been buried
moronihah
by a debris avalanche similar to the one that occurred at mount
st helens an effective way to carry earth up upon a city in any
case moronihah
Moronihah and the other cities buried in the earth or the ash
would have to have been quite close to the eruption probably
within fifty miles and perhaps much closer avalanches such as
these do indeed dramatically alter the local topography so that it is
not unreasonable to believe that where there had been a city nestled in a valley there was after the eruption a hill or mountain
formed by the avalanche deposits it is hard to imagine a great
mountain being formed by these avalanche processes but it may
be that the author is using a bit of hyperbole here as is not uncommon in accounts of any disaster it is also true that the term great
mountain may be relative what people in one area refer to as
a mountain may to others be simply a hill an alternative hypothesis however is that the city was very close to the volcano and was
initially buried by an avalanche deposit then later it became a great
mountain as the volcano rebuilt itself over the buried city

whole
whoie face of land changed
this description

from 53 nephi almost sounds as if after the
destruction no mountains or valleys or other topographic features
were recognizable as if the face of the entire earth had been
changed and yet a careful reading makes it obvious that the basic
geography of the book of mormon land was not changed after the
destruction and that there were cities especially around the land
71
of bountiful that were probably not severely damaged 78
one of the keys to understanding these passages of scripture
is to understand the meaning of whole face of the land or face
of the whole earth what did nephi mean certainly he did not
mean literally the whole earth for we know from historical records that no massive destruction occurred at this time in the
mediterranean region nor in asia europe or the middle east so if
we cannot interpret the whole earth as being literally the whole
earth what did the writer mean I1 think it is obvious that he meant
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drift glacier at redoubt volcano 1991

A

geologist examines deep vol-

USGS
canic flow and deposits photograph by C gardner courtesy LJSGS

his whole earth or the whole land that was known and inhabited
by the book of mormon peoples here again one must not get carried away into thinking that all of north and south america were
deformed because as has been shown by other authors the area
over which the book of mormon peoples roamed was most likely
only a few hundred miles long and wide79
wide 79 it is only in this context
that the great destruction makes sense and can be supported by
scientific reasoning and hopefully at some point in the future
80
disaster80
some concrete evidence of the disaster
if we insist on holding to
the claim that all of the topographic features of two great continents were formed at this time we cannot count on any support
from geology and we will probably alienate anyone with even a
rudimentary understanding of the subject
how do people who have witnessed one of these eruptions or
who have visited the area after an eruption describe what they see
this comparison I1 believe is a good measure of how nephi would
react to the same event pliny the younger describes his reaction
upon seeing the landscape after the eruption of mount vesuvius
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last the darkness thinned and dispersed into smoke or
cloud then there was genuine daylight and the sun actually shone
out but yellowish as it is during an eclipse we were terrified to see
snow drifts 81
everything changed buried deep in ashes like snowdrifts

at

from accounts of the eruption of mount st helens come the
following descriptions of the devastated landscape after the eruption
routle river valley below
the upper toutle
within minutes
st helens was a barren landscape of total desolation A 156 square
mile swath extending northwest from the volcano lay devastated
A billion board feet of timber were blown down animals were
buried in ash or roasted by gases and scores of persons were dead or
missing
harry truman his lodge and all of spirit lake disapcaul dron the once rounded mountain top
cauldren
peared in a cataclysmic cauldron
was shorter by 1300 feet and a mile deep horseshoe of hell was
gouged out of the north side 82

they call the land an alien moonscape a blighted badlands
president carter flew over it in late may and called it indescribable
dirty rivulets seem to flow uphill as they wind through the bizarre
at ground zero in the hellish landscape is what is left of
terrain
mount st helens it sits like a resting monster 83

after a violent eruption the volcano and the area surround-

ing it often appear completely foreign the volcano itself may have
changed from a towering symmetrical peak to a blackened stump
stripped of foliage and unrecognizable as the mountain it used to
oftambora
cambora
tambora
be local officials who went to investigate the eruption of
found that the thirteen thousand foot mountain was now flattened
into a broad plateau and surrounded by a scene of utter devasta84about
tion 84
about ninety thousand people died from the eruption and
the famine and disease that followed
flows may also significantly alter
mudflows
volcanic landslides and mud
the terrain creating hills and ridges where valleys and lowlands
had previously existed the account in 53 nephi describes four
cities as having sunk and made hills and valleys in the places
Tsu namis along the coast may obliterate not
thereof 3 ne 98 tsunamis
only towns and villages but other familiar landmarks after a night
of terror during the eruption of krakatoa and the tsunamis that followed the eruption one resident described the scene at last
morning came in front of us was what was once a town but there
1181
85
nothing 1185
was no destruction there was simply
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perhaps the most signifigruy
cant change is due to the gray
blanket of ash covering everything casting a ghostly pall
over the entire scene killing
most of the vegetation and
creating the feeling of a new
and alien landscape in 1991
1991
mount pinatubo
Pina tubo erupted in
the philippines the amount
of ash erupted was about the
same as during the krakatoa
eruption the ash buried clark
Air base fifteen miles from
airbase
the volcano so deeply that the
united states government later
abandoned it it also destroyed
at least temporarily over two
hundred thousand acres of
farmland and two dozen towns
1.2
and displaced 12
12 million filipinos from their homes 86 it
truly changed the whole face
land
theland
of the

eruption plume from mount pina
tubo 1991 this picture was taken
from clark airbase control tower
clark airbase was buried in ash so
deep that it eventually had to be
abandoned photograph by J N
marso courtesy usgscascades
USGS Cascades volcano observatory

broken and scattered rocks
nephis description of the effects the cataclysm had on the
rocks might at first glance be ascribed to a great earthquake certainly during a great quake the earth is rent and broken and rocks
ag
may afterward be found in seams and cracks and in broken fl
fragments however nephi states that the rocks were found in this
manner scattered over the whole face of the land this is not typical of earthquakes where the zone of actual breakage of rock is
usually fairly narrow and confined even in the greatest earthquakes on the other hand an explosive volcanic eruption commonly produces large quantities of broken and shattered rocks
that are frequently scattered over a very wide area geologists call
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deposits of these broken fragmented rocks pyroclastic rocks pyro
is derived from greek and means fire while clastic means broken
or fragmented
the size of the fragments of rock produced by a volcanic
eruption ranges from small sand sized fragments of ash and dust to
larger lumps of pumice and other rock and even to very large
house sized blocks the largest fragments of rock generally fall
back to the earth near the eruptive source but fairly large fragstiff be found some distance from the volcano during
ments may still
the violent 1669 eruption of italis
italys mount etna huge boulders
some weighing as much as three hundred pounds were shot several miles through the air 87 volcanic bombs over three feet in
diameter were thrown over three miles during the 1938 eruption
of asama
abama in central japan 88 in Tam
ofasama
zamboras
tamboras
boras 1815 eruption fist sized
twenty five miles away from the eruption 89 in
stones fell up to twentyfive

impact craters from volcanic bombs 1992 the craters formed from large
rocks ejected during a volcanic eruption dot the surface of avalanches of
spurr
volcanic debris that blanket the slopes of crater peak on the mount spun
volcano in alaska photograph by C neal courtesy USGS
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describing two phases of the eruption of the taal volcano in 1754
in the philippines one eyewitness describes the scattering of rocks
and boulders along with some of the other volcanic phenomena
we have already discussed
on november 15 it taal volcano vomited enormous boulders more intense earthquakes than had been experienced before
tottered those houses which still stood immense waves of water in
the lake threatened the low lying villages along its shores

at 7 in the morning of november 28 occurred a new paroxysm during which the volcano vomited forth such masses of fire
and ejecta that in my opinion all the material ejected during so
many months if taken together would not equal the quantity
which issued at that time the columns of fire and smoke ascended higher than ever before increasing every moment in volume and setting fire to the whole island there not being the
smallest portion of the latter which was not covered by smoke
and glowing rocks and ashes all this was accompanied by terrific lightning and thunder above and violent shocks of earthquakes underneath

90

the reports of the

distribution of rock fragments from the
1883 eruption of krakatoa are probably typical for a moderately
large eruption aboard the ship sir robert sale located approximately forty miles from the main blast it was recorded that lumps
of pumice the size of pumpkins fell onto the deck 91 captain watson on board the charles bal ten miles from the volcano gives
this account
at 230

we noticed some agitation about the point of
krakatoa clouds or something being propelled from the NE
point with great velocity at 330 we heard above us and about
the island a strange sound as of a mighty crackling fire or the discharge of heavy artillery at one or two seconds interval at 415
we observed a repetition of the noise noted at 330 only
much more furious and alarming the matter whatever it was
being propelled with amazing velocity to the NE
at five the
roaring noise continued and was increasing darkness spread over
pumi cestone fell on us of which many
the sky and a hail of pumicestone
were
size and quite warm
considerable
about six
of
pieces
fann of larger stones ceased but there continued a steady
bail
the fall
downpour of a smaller kind most blinding to the eyes and covering the deck to a depth of three to four inches very speedily
while an intense blackness covered the sky and land and sea we
92
sailed on our course 91
PM

A

f

geologists view 0of the great destruction in 3 nephi

175

fragment of the lava dome from augustine volcano 1986 this
rock fragment was carried about three miles in a thick fast moving wall
nuee ardente during the eruption of augustine volof volcanic ash nude
cano photograph by M E yount courtesy USGS

A large

the fall of stones during an eruption is one of the more selec-

tive ways in which people are injured or killed two people may
be standing together and one will be hit and killed while the other
may be spared in 1779 the volcano Sakurajima
sakurajima erupted in southern japan one woman caught in the eruption describes her experience trying to escape the island
myself held a four year old child in my arms and led
another of seven and so impeded was forsaken by the boats As I1
hand ball struck the
groped through the night a stone large as a handball
baby in the neck and killed her she gave one cry and lay quite
still and all my efforts to revive her were in vain I1 prayed she
might live a thousand generations but all prayers failed and the
body became colder and colder so I covered her face with a cloth
and wept over my dead just then a weary old man came creeping
near and told of other people killed by falling stones others dragging themselves along with broken legs and some buried alive
under sand drifts 93
1
I

1

176

YU studies
BYU
B

volcanic eruptions are as can be seen from the above accounts very efficient at scattering broken rock fragments over a
wide area and in causing great destruction and death due to this
ejected material this scattering of ejected rock could easily explain the broken rock fragments found over the whole land after
the disaster in 3 nephi

thick darkness
one of the common themes that can be found in almost

all

accounts of explosive volcanic eruptions is the darkness created
by the fall of ash this darkness may last for a few hours or a few
days and the historical descriptions mimic the terminology used
in the book of mormon in the following accounts the darkness is
referred to as thick impenetrable profound and total it is
also described as a darkness that might almost be felt some
accounts even record that fires cannot be lit or can only be started
with great difficulty the following are a representative cross section of the numerous records that describe the darkness associated
with explosive volcanic eruptions
pliny the younger had the opportunity to witness and describe in vivid detail the eruption of mount vesuvius in AD 79 his
uncle pliny the elder was a naturalist and wanted a closer view of
the eruption he was prepared to sail across the bay of naples to
better see the eruption when he received word of the devastation
that was occurring at the mountains base the elder pliny decided
to still travel across the bay but to try to rescue people rather than
investigate the volcano although he was probably still hoping for
a better view during the rescue attempt pliny the elder was either
overcome with fumes or died of a heart attack others with him
returned to his nephew reported what had happened and described the eruption pliny the younger later recorded his impressions in two letters to the historian tacitus
elsewhere there was daylight by this time but they the elder
pliny and his companion were still in darkness blacker and denser
than any night that ever was 94
ashes were already falling not as yet very thickly I1 looked
round a dense black cloud was coming up behind us spreading over
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eruption cloud rising over the summit of augustine volcano 1986 the
cloud with tendrils of ash extending downward darkens the daytime
sky courtesy USGS

we had scarcely sat down to rest when
the earth like a flood
darkness fell not the dark of a moonless or cloudy night but as if the
91
lamp had been put out in a closed room 95
mgt larry
during the 1980 eruption of mount st helens sgt
gamache of the yakima county sheriffs office reported that it was
just like midnight in the middle of the afternoon all the street
91
hights
lights
fights and neon signs have turned on 96
the darkness during the
eruption of bezymianny volcano in eastern russia is described as

so impenetrably dark that one could not see his own hand even if
brought up to the very face and the cloud of darkness described
cambora was
as very thick and almost tangibly heavy 97 mount tambora
reduced in height by over four thousand feet when it erupted in
1815 and the darkness occasioned in the daytime by the ashes
in java was so profound that nothing equal to it was ever wit91 making
it impossible to see your
nessed in the darkest night 98
hand when held up close to the eye 799 there was total darkness
100
by day for three days within 200 miles of the volcano loo
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the most detailed eyewitness accounts come from the eruption of krakatoa the first officer on board the ship W H besse re-

corded these impressions

1885 the day commenced with strong
sunday august 26 1883
breezes and thick cloudy weather at 4 AM hove short at 6 AM got
under weigh wind SW at 4 PM wind hauling ahead came to
anchor the sky at this time having a threatening appearance atmosphere very close and smoky at 5 PM heard a quick succession of
heavy reports sounding like the broadside of a man of war only far
louder and heavier heard these reports at intervals throughout the
duil moaning
duli
dun
night the sky was intensely dark the wind having a dull
a
light
fail
fali
fall
through the rigging also noticed
of ashes the sun when
had the appearance of a ball of fire the air
it rose next morning
so smoky could see but a short distance at 6 AM thinking the worst
of the eruption was over as the reports were not so frequent or
heavy as during the night got under weigh having a fair wind was
let go starin hopes to get out clear of the straits before night
board anchor it had gradually been growing dark since 9 AM and
by the time the squall struck us it was darker than any night 1I ever
saw this was midnight at noon a heavy shower of ashes came with
squali
squall the air being so thick it was difficult to breathe also
the squail
all
ali
ail hands expecting to be suffonoticed a strong smell of sulphur ann
cated the terrible noises from the volcano the sky filled with
all
ali
ail directions and making the darkness
forked lightning running in au
more intense than ever the howling of the wind through the rigging formed one of the wildest and most awful scenes imaginable
one that will never be forgotten by anyone on board all expecting
that the last days of the earth had come 101

another witness to the krakatoa eruption recounted that
they were inclosed in a darkness that might almost be felt and
that at noon the darkness was so intense that we had to grope our
101
way about the decks of the ship 102
one of the interesting features of the thick darkness described in 3 nephi was the difficulty at least in some locations of
starting fires even with their fine dry wood this was obviously
not a general feature of the destructive event because several
cities were burned so some fire was possible although I1 have
not found many accounts of this phenomenon in historical records
of volcanic eruptions it has been reported as something that does
fali
fall
fan
occasionally occur for example dozens of fires kindled by the fail
of hot ash around mount st helens were quickly extinguished by
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113
the heavy fall of ash 103
rapidly falling ash can accumulate to
several inches thick in a few minutes even at considerable distances from the erupting volcano the ash even finds its way into
buildings and homes in tropical areas where windowpanes are
normally absent when krakatoa erupted the beyerinck family
was living in a village about fifteen miles from the island their
home was the only one still standing after the eruption mrs beyerinck describes their difficulty starting a fire

someone burst in shouting shut the doors shut the doors
suddenly it was pitch dark the last thing 1I saw was the ash being
pushed up through the cracks in the floorboards like a fountain
still deep darkness we couldnt light a fire as
matches went out immediately at last the head boy the only remain104
ing male servant managed to start a small fire 101

there was

Nep hites we do not know how they started
in the case of the nephites
fires during normal times presumably it required some skill and
patience one can only imagine the difficulty in trying to start a
fire during a heavy fall of ash
ashfall extinguish fires but the gases
not only will the ashmall
erupted from a volcano can have the same effect these gases are
usually heavier than normal atmospheric gases are very poor in
oxygen and commonly create acids in the atmosphere these
gases would also prevent the lighting of fires but seldom is anyone
alive to make the attempt as the gases tend to quickly suffocate or
poison those who are unfortunate enough to be caught under the
blanket 105 in 1986 an unusual release occo
of CO 2 from a volcanic lake
ofco
nyos in cameroon created a dense near surface cloud that
lake ayos
asphyxia ting 1746 people
flowed down and over several villages asphyxiating
nyos less than
and eighty three hundred livestock in the village of ayos
log
116
116asphyxiation
I1 percent of the villagers survived 106
asphyxiation was also a common cause of death during the 1911 eruption of the taal volcano
117
one of the two survivors found in the city of
in the philippines 107
st pierre after its destruction by the eruption of mount peige
records the suffocation of several people around him

on the ath
8th of may at about eight oclock of the morning I was
1

seated on the doorstep
door step of my house which was in the southeastern
part of the city
all of a sudden I1 felt a terrible wind blowing the
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earth began to tremble and the sky suddenly became dark I1 turned
to go into the house made with great difficulty the three or four
steps that separated me from my room and felt my arms and legs
burning also my body I1 dropped upon a table at this moment four
others sought refuge in my room crying and writhing with pain
although their garments showed no sign of having been touched by
lavaud
flame at the end of ten minutes one of these the young De
delavaux
delavaud
1
I
girl aged about ten years fell dead the others left then got up and
lavaud still
delavaud
delavaux
went into another room where I1 found the father De
clothed and lying on the bed dead he was purple and inflated but
the clothing was intact I1 went out and found in the court two
corpses interlocked they were the bodies of the two young men
who had
been in the garden when I1 returned to my house at the
beginning of the catastrophe crazed and almost overcome I1 threw
myself upon a bed inert and awaiting death my senses returned to
me in perhaps an hour 108

reactions of terrified people
after the destruction and death described in 53 nephi the
people cry and mourn saying 0 that we had repented before this
great and terrible day and had not killed and stoned the prophets
and cast them out 3 ne 825 these book of mormon people
having been warned by the prophets were perhaps more justified
but not unique in their reaction the violence of explosive erupashmall
ashfall darkness and
tions with their accompanying shaking ashfall
other phenomena often seem to bring those trapped within the
zone of these terrifying effects to a state of humility and repentance a contemplation of death and sometimes a belief that the
end of the world has arrived pliny reports people bewailed their
own fate or that of their relatives and there were some who
prayed for death in their terror of dying many besought the aid
of the gods but still more imagined there were no gods left and
109
evermore log
that the universe was plunged into eternal darkness for evermore109
ivan orloff an alaskan eskimo wrote to his wife the following during the 1912 eruption of
gatmai
ofkatmai
katmai

we are awaiting death at any moment A mountain has burst
near here we are covered with ash in some places ten feet and six
feet deep all this began on june sixth night and day we light
lanterns we cannot see daylight we have no water the rivers are
just ashes mixed with water here are darkness and hell thunder and
noise 1I do not know whether it is day or night the earth is trembling it lightens every minute it is terrible we are praying 110
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eguina in 1835 the terror of the
coseguina
during the eruption of Cos
inhabitants of blancho
alancho nicaragua was so great that anticipating
the final judgment was upon them three hundred of those living
iii111 deathbed repentance
out of wedlock were married at once ili
however is not always effective in sicily in AD 1169 mount etna
had one of its most lethal eruptions killing fifteen thousand people
A large group had crowded into cabanias
Cat
catanias
anias cathedral to pray for
budding coldivine intercession when the earth heaved and the building
lapsed killing them all
1

A true

112

record

question that might be asked by those who doubt the truth
of the book of mormon account is what is so remarkable about
no doubt they would say
the account of a volcanic eruption
joseph smith had read an account of a volcanic eruption and
thought it would make a nice backdrop for the destruction he envisioned occurring at christs death I1 would answer that the account is remarkable for its detail and accuracy and that such an
account would have been impossible for an uneducated young
man to have published in 1830
1850 volcanoes were neither well understood nor well documented in the early 1800s geology was a science still in its infancy the first real textbook of geology was
published the same year as the book of mormon 1830 by charles
lyell in great britain 113 but his descriptions of volcanic eruptions
as well as the few other accounts available in joseph smiths day
are incomplete and do not include all the features found in the
book of mormon account features that are now known to occur
with large explosive eruptions
cambora in 1815 was probably the most
the eruption of tambora
spectacular eruption in historic times and it occurred when joseph
smith was about ten years old surely book of mormon detractors would say joseph must have read or heard about this eruption he could easily have modeled his 3 nephi account after
Tam
cambora
bora although it is possible that joseph read an account of
tambora
the tambora
cambora eruption somewhere it is much more probable that
bora the erupjoseph never knew about the eruption of mount Tam
cambora
tambora
tion was almost completely unreported at the time it occurred and
A
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detailed available accounts of the eruption are still rare 114 the only
substantial accounts that survived from this time were assembled
by sir thomas stamford raffles british lieutenant governor of java
111
Raffless history ofjava
java
raffless
and published in 1817 115
taua does include a
of tava
few pages describing the eruption and some of the features of the
description are similar to the book of mormon account as are
the accounts of all volcanic eruptions of this type but again the
account does not mention some of the features of the book of mormon account for example no mention is made of lightning of any
kind nor of the inability to light fires nor does raffles mention all
the types of destruction found in the book of mormon account it
was not until 1847 that a scientific expedition penetrated to the
crater and scientists were able to gain some understanding of what
ilg even
had occurred 116
then the information gathered was not
widely distributed
although our testimonies of the book of mormon do not or
should not depend upon physical evidences such evidences can
add greater depth understanding and faith as we read and study
leam dac
of jesus christ asks us all to study and learn
d&c 9015
the gospel ofjesus
and teaches us that it is impossible for a man to be saved in ignorance dac
d&c 1316 the events in the book of mormon are more
personally meaningful and I1 feel a greater compassion and kinship
for the people of the book of mormon as I1 gain a greater understanding of their way of life their problems and their environment
barajJ kowallis is chair of the department of geology at brigham young university
bart
bartj
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blong time of darkness 17
john gee another note on the three days of darkness journal of book
of mormon studies 6 no 2 1997 2 some people have argued that this eruption
corresponds with the plagues and darkness in egypt described in exodus
le regne
Vanders leyen une tempie
tempete
claude vandersleyen
mosis revue
damosis
dA
temp&e sous ie
rigne damasis
degyptologie 19 1967 from the translation by robert K ritner in karen
dtgvtologie
polinger foster and robert K ritner texts storms and the thera eruption
journal of near eastern studies 55 no 1I 1996 11 ellipses enclosed in brack-

ets indicate illegible material
13see
see for example john L sorenson an ancient american settingfor
setting ror
for the
provo
book of mormon salt lake city deseret book
utah FARMS 1985 415
this book in my view is the best analysis of book of mormon geography available and provides us with a very plausible setting
other works suggesting a volcanic eruption as a possible cause of the
destruction in 3 nephi include the following
james L baer the third nephi disaster A geological view dialogue
A journal of mormon thought 19 spring 1986 129 32 the author mentions
the possibility of volcanic eruptions as the cause of the destruction but focuses
mostly on the event being caused by one or more large earthquakes earthquakes
certainly do accompany large volcanic eruptions sometimes occurring in swarms
of quakes as the eruption proceeds the reverse however is not true volcanic
eruptions do not usually occur with large earthquakes and large earthquakes of
even the largest magnitudes do not last for more than a few minutes and certainly
not for the three hours described in 3 nephi
russell
russeli H ball an hypothesis concerning the three days of darkness
among the nephites
Nep hites journal of book of mormon studies 2 no 1 1993
19
ball
also believes that the event can be entirely explained by an explo107
10719
sive volcanic eruption
E L peay nephis promised land in central america vol 2 of the lands
emla
emia A book of mormon commentary provo utah by the author
Zarab
Zarah
zarahemla
zarub
of zarabemla
168 69 peay suggests that a combination of hurricane volcano and great
1994 16869
earthquake could account for the destruction although he focuses on the volcanic eruption to explain most of the features
marion
marlon A nance can the days of darkness be documented FARMS
seminar october 26 1996 nance has taken the study one step further he is trymesoamerica
america to try to identify
ing to identify ash layers in oceanic sediments near Meso
the eruption responsible for the 3 nephi destruction
hugh W nibley since cumorah salt lake city deseret book 1988
231 38 nibley first tries to explain everything in terms of events that occur during a great earthquake but as he proceeds also includes the idea that a volcanic
eruption may have been involved he cites several examples of the different phenomena from historic accounts of large earthquakes and volcanic eruptions in
general Ni bleys analysis is quite good and fairly close to my own although I1
would argue that no large earthquakes outside of those naturally occurring with
an explosive volcanic eruption are needed to explain the text in 3 nephi
david A palmer in search of cumorah new evidencesfor
evidences for the book of
mormon from ancient mexico bountiful utah horizon 1981 3841
38 411 palmer
5841
384
does a very nice job of outlining the basic evidences for a volcanic eruption at the
time of the great destruction however I1 would disagree with him on the following
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points first he states that it appears that there was eruption of at least one and
probably several volcanoes 39 1I see no need for the eruption of more than one
volcano an event that would be highly unlikely in most natural settings for the
time frame given in the book of mormon secondly he states that there was
obviously a devastating earthquake and its aftershocks lasted for three days 39
the book of mormon account indicates that after three hours the shaking ceased
not three days lastly palmer says the description given in the book of mormon
suggests an abnormally large shift in the plates at the time of the crucifixion that
would have caused earthquakes and simultaneously sent magma to the surface in
several places unleashing terrible destruction 40 however according to geologic understanding it is not likely that an unusually large shift in the plates
would send magma to the surface only if the magma were already near the surface primed for an eruption could a large earthquake trigger a volcanic eruption
again however no large movement along the plate boundary is necessary to
explain the events of 3 nephi
sorenson ancient american setting 31823
318 23 my only comments on his
analysis are that he calls on hurricanes or tropical storms as the likely cause of the
flooding of cities near the sea while I1 would suggest that it is far more likely that
this flooding was caused by tsunami he also states that nothing is surprising
about the phenomena associated with the destruction except that the scale or
magnitude was unprecedented 323 1I would agree that this is probably true
among the book of mormon peoples but the magnitude of this destruction I1
would suggest is not unique in historical times certainly the eruptions of krakatoa and cambora
tambora are possibly of the same scale and this event would have been
dwarfed by some of the eruptions we observe to have occurred in the geologic
record such as the last three eruptions out of the yellowstone area which were
hundreds of times bigger than krakatoa and Tam
bora see robert B smith and
cambora
tambora
space time evolution and physical
lawrence W braile topographic signature spacetime
properties of the yellowstone snake river plain volcanic system the yellowspot in geology of wyoming ed arthur W snoke james R steidtstone Hot
hotspot
mann and sheila M roberts geological survey of wyoming memoir no 5
laramie wyo pioneer printing and stationery 1993 718 figure 14 this artipre historic eruptions around the yellowstone hotspot
cle mainly discusses the prehistoric
which were bigger than any historic eruptions the authors estimate that the
largest of the yellowstone eruptions was perhaps two thousand times as large as
the mount st helens eruption
john A tvedtnes historical parallels to the destruction at the time of
the crucifixion journal of book of mormon studies 3 no I1 1994 170 86
tvedtnes points out that natural phenomena correlate well with the 3 nephi
events but he also tries to relate this to movement of the tectonic plates and
perhaps a major earthquake as well as volcanic eruption I1 do not believe that
any major plate movement or earthquake was necessary to produce the
3 nephi events other than the earthquakes that normally occur during a volcanic eruption
john W welch ed Re exploring the book of mormon salt lake city
deseret book provo utah FARMS 1992 23 zenos did not mention a whirlwind nor specifically a shaking of the earth
spot
hotspot
smith and braile topographic signature the yellowstone Hot
718 figure 14

A

geologists view of the great destruction in 3 nephi

185

allen
ailen and glen M leonard the story of the latter day saints
james B alien
2d
ad ed rev and eni salt lake city deseret book 1992 18
kaari ward ed the year without a summer in great disasters draPleasantville N Y readers
matic true stories of natures awesome powers pleasantville
11
digest 1989 108
10811
19henry
henry stommel and elizabeth stommel the year without a summer
176 80 see also henry stommel and elizascientific american 240 june 1979 17680
beth stommel volcano weather newport R LI1 seven seas 1983
20ward
1
11
ard the year without a summer I1lil
lii
alien
ailen
allen
allen
alien and leonard story of the latter day saints 18
22
22thomas A jaggar volcanoes declare war honolulu paradise of the
thomas
pacific 1945 129 fred M bullard volcanoes of the earth austin university of
texas press 1984 93
23 george
G daniels ed volcano the planet earth series alexandria va
time life books 1982 22 25
24
bullard volcanoes of the earth 93 96 bullard indicates that the central
american volcanoes are so explosive that liquid lava is rarely erupted instead
almost all 99 percent of the magma erupted out of central american volcanoes
is in the form of ash and pumice this would perhaps explain why there is no
mention in the 3 nephi account of anything that sounds like lava flows
21m
M B lambert volcanoes seattle university of washington press 1978
32 lambert includes a photograph of a whirlwind produced during the 1963
curtsey
surtsey volcano eruption in iceland
21
21staffs
staffs of the Long
view wash daily news and the bellevue wash
longview
view
journal american volcano the eruption of mount st helens Long
longview
26
longview
view publishing 1980
wash Long
27
17j G rosenbaum and richard B waitt
summary of eyewitness accounts
of the may 18 eruption U S geological survey professional paper 1250 1981 62
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