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rchaeologists continue to disagree over the
or igin of  the Classic Maya civ i l izat ion. Some claim
that the ancestors of the Maya entered the Peten low-
lands from the Gulf  coast.  Others claim that they
entered from the highlands to the south. There is
ample archaeological evidence to obviate the need to
choose between these two pos itions-rather that
the late Formative or Preclassic Maya civilization
(250 B.c.-A.D.250) resul ted from an amalgamation or
fusion of two separate cultures, which had converged
on the lowlands from both north and south. Recent
evidence will reveal that even the writing system,
so typical of the Maya, probably developed from
a simi lar fusion and blending of two separate com-
munication systems. To Book of Mormon believers
this should come as no surpr ise but be viewed
as reassurance that science and rel ig ion are also
convergrng.

Perhaps the oldest theory about the origin of the
Classic Maya was the one (now discredi ted) that they
were a direct outgrowth of the Olmec culture of the
Culf coast to the north and west.

Archaeologist  Cordon Wil ley (1977) asked, " ln
view of the lear l ier ]  occupat ion of  the Culf  and Pa-
cific coasts . . . why not the lowlands? The fact that
pottery making and farming peoples were established
. at no great distance from the Maya lowlands
"does make it strange that these lowlands were not
also occupied at the same time, but such are the facts
to date."

by C lenn A.  Scot t

Stanley Boggs (1950) wrote,  "Al though I  would not
contend that.  .  .  the Mamom (very ear ly occupants of
the Maya lowlands) were Olmec . . . I would suggest
that under Olmec inf luence, s lash-and-burn agr icul-
tural knowledge could have been transferred, so that
when a particular people encountered the Peten ter-
rain, they were able to take advantage of it and
spread from their  r iver ine habitat  into. . .  the Peten,
where we find their deposits lowermost in the great
lsite ofl Uaxactun" (Willey, Culbert, and Adams 1967).

Dennis and Olga Puleston (1 921 ) have stated, "We
have little reason to suspect that the Preclassic Maya
were derived from indigenous [native] groups." The
bulk of  avai lable archaeological  evidence points to
an or iginal  inf lux of  agr icul tur ists f rom r iver ine si tes.
The next stage was achieved when these Formative
groups moved into the inter ior.  The transi t ion to this
state appears around the beginning of  the sixth cen-
tury B.c.

Richard Adams (1977) c laimed that the Peten low-
lands were l ikely colonized by agr icul tur ists f rom the
lowlands of the nearby Veracruz-Tabasco Culf coast.

On the other hand, Michael Coe (1 966) says i t  is
known that in the southern highlands, especial ly at
Kaminaljuyu, there were produced architectural and
sculptural  achievements ear i ier  than in the Maya
lowlands. "Crucial  to the problem of how higher
cu l ture came about among the Maya is the lzapan
civi l izat ion because i t  occupies a middle ground in
t ime and space between the Middle Formative
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Olmec [1000-400 a.c. ]  and the Early Classic Maya
[e.o.  2501." He also saw Olmec themes in the art  of
the Mava. One problem of Mesoamerican archaeolo-
gy is how such a transfer could have taken place, for
he admits there seems to have been littie direct con-
tact between the Olmec and the Maya.

Careth Lowe (1977) agrees that Olmec ceramic
traits were carried into Yucatan, however, he also
believes there was an additional migration into the
lowlands from the Cuatemala-Salvadoran highlands.

Robert  Sharer and James Cif ford (1970) point  out
that if the southern highlands were the region of ori-
gin of  some ear ly lowland colonists,  the intervening
areas through the Copan, Poloche, and Mojo valleys
.. .  would have provided the most direct  route for
migrat ion to the lowlands.

Michael Coe and Kent Flannery (1972) speculate
that the f i rst  immigrants into the region were pioneer:

Mamon and Chicanel Pottery

moving into an essentially vacant area in search of
agr icul tural  lands. This movement of  people might
reflect population pressures already radiating from
the Paci f ic coast and southern highlands.

David Sedat and Robert  Sharer ( l922) cont inue the
story, "These migrating peoples can reasonably be
assumed to have pushed on north until they reached
the lowlands of the Peten, for it is only a week or less
away by foot travel. There, they may have found
other recently established populations, possibly from
the lowlands of Tabasco."

Wil l iam Coe (1965) has descr ibed excavat ions at
Kaminal iuvu where a carved monument with a hiero-
glyphic text closely resembling lowland Maya forms
was found. "These discoveries reinforce suspicions
that Classic lowland Maya achievement was highland
in  o r i g in . "

Richard Adams (1 977) concluded, "lt would probably

Clenn A. Scott
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be safest to hold open the possibility that the earliest
ceramics, traditions, and peoples of the Maya low-
lands could have come from more than one geo-
graphic source and could have entered by more than
one route."  He adds, "The lack of  c lose relat ionships
between early ceramic complexes in the southern
Maya lowlands seems a strong arSument for multiple
migration into that region from different source areas."

One would expect that emigration from a single
source .  would begin with a pattern of  in i t ia l ly
close simi lar i t ies,  fo l lowed by increasing divergence.
However, exactly the opposite occurred. Instead, the
pattern was one of convergence that culminated in
the monol i th ic ceramic homogeneity of  the Chicanel
ceramic sphere. (Wi l ley,  Culbert ,  and Adams 

.1967)

Evidence indicates that around 600 a.c.  a people
(cal led Mamom by the anthropologists) moved up the
r ivers into the Peten lowlands and a populat ion
explosion fol lowed. Michael Coe (1987) wri tes,
"Excavations at the great Maya centers of Uaxactun
and Tikal  have shown that Mamom is the dominant
cul ture of  th is t ime and have thus far fa i led to turn up
anything substant ial  ly ear i  ier ."

Mamom was a simple vi l lage cul ture.  Except for
one smal l  structure at  Al tun Ha, Bel ize, no known
Mamom publ ic archi tecture has been found. Howev-
er, because it was the custom of the Maya to build
new structures over older ones, there could be others
buried under some later Maya centers. At Tikal, a col-
lection of Mamom pottery was found sealed in a
chultun (a bottle shaped storage cavity carved into
the limestone bedrock).

Proponents of a southern origin of the Maya, pre-
sent evidence that around 600 e.c.  another regional
culture arose on the Pacif ic coast of Cuatemala or EI
Salvador.  This cul ture (cal led Chlcanel by anthro-
po log i s t s )  f l ou r i shed  i n  the  sou the rn  h igh lands
unt i l  about 250-2oo B.C. About that t ime, populat ion
pressures or warfare with nearby tribes caused the
Chicanel to migrate north into the Peten lowlands. l t
is not clear to anthropologists how, but it is clear that

Chicanel cul ture did become dominant.  Regional
pottery style soon converged into the monolithic
Ch icanel ceramic sphere.

Concurrent wi th Chicanel dominance the manu-
facture of  Mamom rel ig ious f igur ines ceased, which
Wil i iam Coe (1987) stated, "can only be seen as an
abrupt change in rel ig ious pract ice."

It shou ld be obvious to Book of Mormon readers
that the above evidence carefully researched by
archaeologists, closely matches the events recorded
in The Book of Mormon: Mamom (Muleki tes) enter
the lowlands (Alma 1 3:74 RLDS; Alma 22:30-31 LDS)
soon after 600 e.c. ;  Chicanel (Nephites) leave the
southern highlands and merge with the Mamom
(Muleki tes) about 250-200 e.c.  (Omni 1:20-24 RLDS;
Omni 1 :12-14 LDS); pagan pract ices of  the Muleki tes
end under Mosaic law (Omni 1 :25-31 RLDS; Omni
1 :1 4-1 7 LDS).

Contrary to opposing views over the origin of Maya
civilization, there is really no need to choose between
them because the high cul ture of  the Classic Maya
resulted from a Preclassic fusion and blending of two
separate cu ltures that entered the Peten lowlands from
both the Gulf  Coast to the north and the Paci f ic high-
lands to the south.

Recent research by archaeologist David Sedat,
who presents evidence that even the writing system of
the Classic Maya was probably developed from a
simi lar fusion and blending of two separate,  ear l ier
graph ic communicat ion systems.

Sedat (1 992) wri tes,  "The or igins of  the hieroglyph-
ic wri t ing tradi t ion that is so character ist ic of  Classic
Maya civ i l izat ion has long been a fascinat ing issue,
but.  .  .  the actual  process through which Maya wri t -
ing developed ha> remained an enigma.

I t  has been bel ieved that th is hieroglyphic system
. crystal l ized out of  ear l ier  Mesoamerican pic-
tographic t radi t ions around the second century
e.c. ,  but that approach led nowhere because the
trai l  of  ear l ier  forms ends around 400-300 e.c. ,
and the system is too mature and widespread to be
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near i ts beginning."
The Classic Maya script is thought to have origi-

nated outside of the Peten lowlands, probably in the
southern highlands. While the Olmec have often
been claimed as the inventors of Mesoamerican writ-
ing, Michael Coe (1976) points out that they seem to
have passed along very few recognizable symbols to
the Maya.

Sedat says that until recently we have failed to
recognize that the Maya writing system is a mixture
of logograms and phonetic elements (much like
Egyptian hieroglyphics). He agrees with John Justeson

(1986) who postulated that writing develops, not
within a single graphic pattern, but rather by the
combined use of more than one such pattern in a
single context. For example, our own writing system
incoroorates its numerals from the Arabic and its
alphabet ical  s igns from the Phoenician.

Sedat's evidence comes from a number of stone
monuments found in the Salama Valley in the north-
ern highlands of Cuatemala. He notes that this valley
is on the most direct land route between the Pacific
highlands (where much Preclassic development
occurred), and the Peten lowlands where Maya

hE*
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The Tuxtla Statuette

culture flourished.
Sedat and Robert Sharer (l 987) determined that the

erecting and carving of stone monuments (stelae) had
begun by at least the end of the Middle Formative
period (500-400 e.c.). Sharer had previously (1985)
discovered that monuments of that period shared two
very different sculptural patterns.

The first of those pafterns was a pecked and
grooved technique. Examples included two small ste-
lae that have been reused as lintels in a later tomb at
Los Mangeles in the Salama Valley. These have been
designated as Monuments 13 and 14. They feature a
series of dots (or cupules) and grooved symbols in a
vertical sequence. Another large stone, designated
Monument 21 , found at Piedras de Sacrificios in the
Salama Valley, features groups of pecked dots

Clenn A. Scott

(cupules) in pairs and triads, plus cross shaped and
T shaped grooved elements in horizontal hands. Such
intentional spacing was clearly intended to promote
comorehension as an abbreviated code used to con-
vey information.

These and several other monuments in the Salama
Valley that display similar markings imply a kadition
containing all the criteria of a partial writing or
notational system which Sedat calls the "Cupulate
Tradition."

Elsewhere throughout Mesoamerica similar pecked
and grooved markings on boulders have been noted,
but usually have attracted only a passing mention.
Where they have been studied they have frequently
been assigned to an early period in the local culture
history (Gay 1971, 1973; Munay 1985).
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A more fami i iar  form of stele with vert ical  columns
of glyphs, designated Monument ' l  ,  d iscovered at El
Porton in the same Salama Val ley,  was clear ly associ-
ated with a radiocarbon date of 41 0-370 s.c.

Sedat also bel ieves i t  h ighly s igni f icant that the
famous Tuxt la Statuette,  {ound in Chiapas, is
engraved in two different styles of symbols. One set
(on the front center) shows an early long count date,
and except for introductory and terminat ing glyphs, is
shown in s imple pi t ted dots (cupules) and grooved
I ines without any of  the associated glyphs which are
so customary in the later Maya tradi t ion. This column
of pitted dot and grooved lines is stylistically different
from the other (as yet undeciphered) glyphs seen else-
where on the statuette.

This evident difference between the numerical sys-
tem and the columns of glyphs suggests to Sedat a
period of transition evidenced by two notational sys-
tems on a single artifact. Thus, he postulates that the
complex Maya hieroglyphic wri t ing tradi t ion proba-
bly derived from a fusion of two different notational
systems sometime in the Preclassic per iod.

As addit ional  support  for his evidence of a cupu-
late notation system, Sedat calls attention to the use
of dots, linear crosses, and other grooved symbols on
cyl inder seals ident i f ied with a late Middie Preclassic
context,  excavated at many si tes throughout
Mesoamerica, including the Salama Val ley.

As to how and when such a transi t ion may have
occurred, Sedat proposes that as the site of El Porton
emerged as a major Preclassic center in the strategic
Salama Val ley,  economic, social ,  and ideological
rankings of  centers,  and the prest ige of  rul ing l in-
eages, together with linquistic differences, would
have inf luenced preference in wri t inB systems, resul t-
ing in some elements being abandoned and others
elaborated.

So, the glyphic t radi t ion from the southern high-
lands attained superior status and eventual ly super-
seded the cupulate notation system used earlier in the
Valley. However, some of the useful attributes of that

system, such as the bar-and-dot numerical system,
and certain other cupulate elements,  were incorpo-
rated into the glyphic system as symbol ic or phonet ic
modif iers.  Thus, the Salama Val ley may typi fy the
nexus from which the Classic Maya, basical ly hiero-
glyph ic,  wr i t ing system evolved.

Clenn Scott
Mesoamerica. He
Dust published in

has ntade numerous trips to
is the author o/ Voices From the
1996 .
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Are Theg Now?

A dream of Thelona Stevens materialized in the
summer almost two-and-a-half years after her
death, in
l n a l  s u m

The FRAA Internship Program has provided spiritual growtl.r opportunities to young people for nearly
seven years. !7e invite both churches and individuals to help us in continuing this ministry. It takes $1500
per intern for the six-week program. Expenses include a small weekly salary, travel expenses, supplies and
equipment. This summer we have the money for only ten interns compared to sixteen last summer. If a con-
gregation, branch, or individual would be willing to sponsor part of one internship, or one or more full
internships, please write Linda Guin, FRAA,210 S7. \fhite Oak, Independence, MO 64050, or call her at
816-461-37 22 for more details.

JOurney
s h i p .  S i x

ng, service, witnessing, and fellow-
65 interns later, we look forward to

the seventh summer internshio and ten more interns.
Through the years the interns have had opportunities to
grow in their understanding and testimony of .Jesus
Christ through The Book of Mormon. For six weeks
each summer, interns attend classes, provide service to
the community, take trips to historic restoration sites,
and share their testimonies and talents at Book of Mor-
mon Days and with the youth at camps. This summer
they will also help at a youth camp on the Blackfoot
Nation reserve near Calgary, Canada, at the invitation
of the Indian Ministr ies Counci l  of  America ( IMCA).

What happens when the period of six weeks is over?
Where are the interns now, and what are they doing?
This new feature in The Witness will introduce you to
former interns who have gone on to serve the Lord in
manv different wavs. Former interns have met twice this
past spring to organize and possibly provide ministry as
a group. They have chosen the name, Former Interns
Restoration Ministry (FIRM). lt you are a tormer intern,
would like to be involved, and have not yet been con-
tacted, please call or write Linda Cuin at FRAA.

This month we want to introduce you to Jeff Anger,
one of the interns in 1992 who returned for a second
year in 1993. The Lord had always been important to
Jeff, but the internship opened up the bigger picture of
service to him. "l found that there were manv wavs to
minister for the Lord outside of my branch." leff, who

of the FRAA lnternship Program.
young people began a six-week

holds the office of
teacher and is a
member of the South
Crys ler  Restorat ion k l f  \nger
Branch,  has respond-
ed to that insight.  In August,  1993, he went to New
Jersey for the Youth Missionary Corps. He spent about
ten months witnessing of  Jesus Christ  along the East
Coast. According to Jeff, the internship "gave me the
mindset for the Youth Missionary Corps."

ln the intervening years, Jeff has spent a great deal
of  t ime at junior/senior high and older youth camps;
has organized older youth retreats, a young men's
retreat,  and summer Wednesday night older youth
gatherings. He serves on both the Youth Missionary
Corps and the FRAA boards. He also was the Liahona
chaplain whi le at tending col lege at the Universi ty of
Missouri  at  Columbia. He graduated in May and wi l l
be teaching sixth grade this fal l .  This summer he is
cont inuing his educat ion in school administrat ion for
a posi t ion sometime in the future.

Jeff says he has tried to keep his priorities focused
on the Lord. Since "Christ  gave l i fe to us, we should
give our l i fe back to him in service."  His advice to
those young people who may consider applying for
the internship:  "Don' t  do i t  because your f r iends are
applying. This has to be something you are commit-
ted to.  This is the t ime of your l i fe to dedicate to the
Lord-not next year or the year after that, and defi-
ni te ly don' t  th ink you wi l l  become more dedicated
once you get marr ied, or have chi ldren. This is the
t ime to take the opportuni t ies of  service. Use the
internship as a way to consecrate your l i fe now."

24 fhe Witness Yol.9l/98 No,96/97



he acceptance of ad hoc ideas on Book
of Mormon geography has been a con-
t inuing problenr in Church history,  and
for a very goocl rcason. Spec:ifi<:s ;rre gen-

eral ly  lack ing,  and at tLrmpts to  qr- rant i iy  nr iss ing
geographic  c iaLa are i rcqucnt ly  nrct  r 'v i th  consi r l
erable s l<ept ic : ism. Sonrc Churr :h rncnr l ros f i r r r l  i t
equal ly  d i f i ' icu l t  to  accept  thc su3gcst ion that  nat
u r a l l y  o c c u r r i n g ,  e v e n t s  p l a y c d  i  r o l ( . i n  a n y t h i n g
that  is  nrore easi ly  expla iner l  bv suyr t : rn . r lura l
act iv i ty .  Fr- r l ly  cognizant  th l t  adc l rcss in, r - r ,  e i ther
subject  is  : rna logous to rve lconr ing t l re  Ai r  ican
ki l ler  bees . rcross Ihe sorr thern borc lers of  oLrr
c o u n t r y ,  l o f i e r  a  n e w , i c l e a  o n  l . e l r i ' s  l r a n s o c e a n i c
voyagc,  an idca that  is  f i rnr ly  r rxr tcc l  i r r  rccor t
atmospher ic  and oceanographic  obsenr . r t ions.

Af ter  t ravel ing for  e ight  years,  leh i 's  par t ,v

arr ived at  what  nrany LI )S sr :holars havi '  , issunrcr l
w;rs  the t ip  of  the Arabian PeninsLr l . r ,  anc l  there lhe
group "bchcld thc sc. r "  ( l  Ncphi  l7 :5 I  DS;  I  Nt :yrh i
5:62-6,1 RLDS).  "And .  .  .  the voice o l  the Lorc j

came unto lNephi l ,  say ing:Ar isc,  ar r r l  g ,c t  thcc in lcr

the nrounta in"  f l  Nephi  |7 :7 tDS;  I  Nephi  5:68,69
RLDS). ' l -he land t r rvc l  was corrpJt . tcc l ,  r t tc l  i {  rv , rs

t ime for  the ser ious business of  secur ing nr ; r tcr ia l  1o

construct:r slrip: "Ar-rd r,r,c clicl rvorl< tinrbe'rs oi c u ri-
ous worknranship.  .  . . r l tc r  Lhc nranner  r ' r , l r ich thc

l -orc l  h . rd shown unto lNr 'ph i l ;  rv l roe i r ) re,  i l  \ 'y , rs

not  af tcr  thc manner o i  nren"  ( l  Nephi  l t i :  |  2  LDS;

AN4letIlod @f

I.chi and U Nifro

by David L. Clark

I  Nephi  5:168 I71 ITLDS).  Det : r i ls  cor . rcern ing,  t l . re
construction .lre not l<nown, br-rt eventually a ship
was constrLrcted, the party "prepared much
fru i ts  and meat .  .  .  and honey in  abundance,"  the
ship was lorded,  and the leh i  grorrp "pul  ior th  in lo
the se.r and lvere clriven forth beiore the wind
bw.rrc ls  th t  pronr iscc l  land"  ( l  Nephi  1B:6,8 LDS;
I  N e p h i  5 : 1  7 6  1  8  I  I i L D S ) .

lf r,ve .rssLrme, as ha'",e nrany l,.rtter-cl.ry Saint
scholars,  th . rL the launching s i te  w. ls  sonrewhere
on lhe Indi . rn  C)cean, I  one o i  lhe nrost  ser ious
r lucst ions that  neerd ansr , tcr ing is  s imply how th is
r :ur ious ship i 'vas . rb l r :  to  t ravc l  acfoss thc lnd ian
arrd lhc I 'ac i l ic  Occans in  a c l i rcct ion that  is  cJ i rcct
ly opposerl by the wind pattcrns and surf:rcc cur
ror ls  r . r i  t l rosc r lccans.  Thc iact  is  th . r l  the t ip  of  the
Arabian Peninsula furn ished great  access to t l - re
Inclian C)< elr t$,entylivc hLrnclrcrl yc'ars ago (.rs it

c loes toc lay) ,  bu l  i t  r , r . ' ; rs . rn unl ike ly  p lace kr  begin a
voyagc tlrat ivt.rulcl nrove easlrvarcl thrriugh thc
lndian C)cean,  around or  through IncJoncsia,  and
thcn ucxrss tlrc P:rciiic ()ce.n to the We'stern

Hcnr isphere. l  Dur ing nruc:h of  the yc: i r  Lhe pre

da)nr in . l r t  r :ur rents of  thc Inc l i rn  ( ) r :ean wor-r l r l

c:arry il ship southward, tor'vard Afric:a, and thc pre

donr inunt  Nof t l r  l . ( lu . l t . r f  i , r l  . rnc l  South Iqr- rator i i l l
Cr- r r rents o i  the Paci f ic :  nrovc in  a c l i rccLion and sur-

i . rcr . 'or :can c i rcr - r la t ion pnt tenrs,  how did Lchi  cross

thc lnd i . rn  Ocean rnc i  then t l re  [ ' . rc i t ic  Ocean?
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The Indian Ocean crossing can be more easi ly
explained. For thousands of years, mariners have
exploited the seasonal monsoon circulat ion in the
western Indian Ocean for trade between India and
the east coast of Afr ica.: Simply put, monsoonal
circulat ion is produced by dif ferential cool ing and
heat ing of  the Indian Ocean and adjacent Asian
and Indian land masses dur ing di f ferent parts of  the
seasonal cycle. Thus, the cooling of southeast Asia
and India dur ing the winter season produces a
land mass that is colder than the adjacent ocean.
As the warmer atmosphere over the ocean rises, it
pul ls the cooler air  f rom the cont inent oceanward.
Winds produced by this act iv i ty dr ive the surface
ocean currents from the north to the south (f'8. 1).

During the summer season, the process revers-
es. The land is warmer than the ocean, and as the
warm air  r ises over the cont inent,  vert ical  c i rcula-
t ion is produced that pul ls the cooler ocean air  in
over the warmer land. The resul t  is monsoonal
rain on land as wel l  as surface ocean currents that
move from the south or southwest to the north or
northeast, a general ocean{o-land direction that
is opposite to that of the winter season (fig. 2). The
resul t  of  a year of  such seasonal changes is sum-
mer surface currents that move from south to
north and winter surface currents that move from
north to south. The surface winds and resul t ing
surface currents peak during August for the north

and northeast-moving currents and dur ing Febru-
ary for the south and southwest moving currents.4
Sailing from lndia to Africa (northeast to south-
west)  is improved dur ing the winter season, whi le
a trip to the north or northeast is most easily
accompl ished du r ing the summer.

Crossing the Indian Ocean from the west to the
east is not di f f icul t  i f  a ship is launched in August
at the peak of the monsoonal cycle.  Perhaps this
is when Lehi did sai l ,  just  as other mariners had
done and would cont inue to do for thousands of
years if they wished to travel eastward. Clearly,
monsoonal oceanic c irculat ion could have aided
Lehi at  the beginning of  his migrat ion to the
promised land.

The real  problem came after sai l ing
across the Indian Ocean into lndonesia.
No such monsoonal c i rculat ion is avai l -
able for t ravel  through the East Indies or
for crossing the Pacific Ocean; in fact,
the major wind and ocean surface cur-
rents move in the direction opposite to
that t raveled by Lehi.  What was the
method of migrat ion af ter reaching
lndonesia?

l f  Neph i 's brothers had been able to
look at a surface current map of the
Pacif ic Ocean (not to be avai lable unt i l
at least two thousand years later), they
would have raised an even larger objec-
t ion to the whole idea of sai l ing to a new
home than the protest recorded in the
Booko f  Mormon  ( l  Neph i  17 :17 ,1BLDS;
I  Nephi 5:85-89 RLDS). The dominant

currents in the general area of the Pacific where
Lehi probably sailed-twenty degrees north and
south of the equator-are the North and South
Equator ial  Currentss ( f ig.  1).  Both these equator ial
currents have strong movement from east to west,
the opposite of that needed by Lehi.

One possible explanation for the ability to sail
eastward across the Pacific Ocean in the area of
westward-movinS currents involves the existence
of a small current that moves just a degree or so
either side of the equator in an eastward direction
and between the major westward currents. This is
the Equatorial Counter Current6 (fig.1). The prob-
lem for Lehi (or Micronesian sailors for thousands



of years) is that because the small area of the Equa-
torial Counter Current is dominated bv lisht and
irregular winds, this area (the Doldrums) is
undependable for sai l ing. lhere is evi-
dence that Micronesian sailors relying on
winds and surface currents may have
used the Doldrums, at least in part, for
the eastward-d irected exploration of Fiji
and Samoa five hundred years before
Lehi sailed.z But Lehi's ship was "not after
the manner of  men" ( l  Nephi 

. l  
8:2 LDS, I

Neph i  5 : l 70 ,121  RLDS) ,  and  i n  the
absence of any data, the meaning of this
comment is difficult to guess. Perhaps it
means their  ship had no sai l  or rudder or
was based on an unknown design. Possi-
bly eastward travel relied for a Iarge part
on sudace currents alone. We know too
few details about Lehi's circumstances to
view the Doldrums area and its principal
transporting current as more than a very
remote possibility for carrying the ship across
.12,000 km or so of hostile Pacific Ocean. But there
is a more reasonable means of travel from the east
to the Western Hemisphere.

Since the beginning of  the twent ieth century,
men have known that every three to four years,
"normal" atmospheric and oceanic c irculat ion in
the tropical Pacific is altered, producing the so-
cal led ENSO effect .s Oceanic changes dur ing
these intervals are referred to as F/ Nlfio (the EN
part  of  ENSO), meaning " the IChrist l  chi ld" in
Spanish, because effects are commonly noted
around Christmas time in the eastern South Pacif-
ic. Together with related atmospheric effects,
called the Southern Oscillation (the SO), the
ENSO cl imate cycle produces profound physical ,
biological ,  and even socioeconomic ef fects
across the tropical Pacific from lndonesia (where
we left Lehi) to South and North America. In order
to understand the ENSO effect, we must consider
the atmospheric and oceanic condit ions of  the
Pacif ic Ocean.

During what have tradi t ional ly been consid-
ered times of "normal" atmospheric circulation,
southeast trade winds converge on low-pressure
areas that dominate in the Indo-Austral ian region
(f ig.1).  As this moisture- laden air  r ises in the low

pressure areas/ it is cooled, and high precipitation
is produced over parts of this region. The air, now
depleted of much of its moisture, continues to cir-very

culate across the Paci f ic and descends within a
southeastern Pacific area of high pressure which
is generally located close to the Pacific area of
high pressure which is general ly located close to
the west coast of South America. The descent of
this very dry air causes excessive evaporation.
Coupled with a cooling of the ocean-atmosphere
boundary layer by widespread upwel l ing water,
this evaporation produces some of the most arid
conditions on earth along the coasts of Peru and
Ecuador.  This pattern is the normal condit ion.e

Periodically, at intervals ranSing from two to
ten years, this normal pattern undergoes an oscil-
lat ion cal led the Southern Osci l lat ion. The nor-
mal low-pressure cel ls of  the Indo-Austral ian
region migrate east and replace the high-pressure
cells that normally are in place off the west coast
of South America. The resul t  is a broad, low-pres-
sure cel l  that occupies much ofthe tropical  Paci f-
ic from the Indian Ocean to the west coast of
,or,n or"r ; .nr o ( f ig.2).

The effect  of  th is atmospheric osci l lat ion on
the ocean is profound. Warmer water from the
Indo-Austral ian region begins dr i f t ing to the
east, spreading throughout the area of atmospher-
ic low pressure, and, most important for Lehi, the
movement of  the normal ly weak current in the



Doldrums belt increases sign ificantly-
El  Niho is in act ion ( f ig.2).  For a per i -
od of twelve to eighteen months, the
area of the Equatorial Counter Current
is expanded north and south of the
equator, this eastward-flowing current
is strengthened (fig. 2, arrows that are
crossed), and together El Niflo and the
Southern Oscillation-the ENSO effect
-produce important changes in the
entire tropical Pacific.t t

The causes of such a cyclic change
in ocean temperature and water circu-
lation are unknown, although the atmospheric and
oceanic conditions involved can be modeled and
the occurrence of El Nifros can be predicted.l2

Recently, however, one explanation for abnormal
western Pacific Ocean heating has been proposed.
Sophisticated sonar surveys (made during the
CLORIA and Sea Marc projects) have mapped
large ocean-floor lava flows in this area of the
Pacific that exceed 10 km3. These submarine lava
f lows are capable of  t ransferr ing signi f icant
amounts of heat from the earth's crust to the sur-
face water.l3 The geologic evidence also supports
the idea that this heat transfer occurs semiregular-
ly.t+ 4;,1"'ortn this activity is not definitely known
to be the sole cause of ENSO events, it could be a
significant factor. The use of satellite observations
coupled with new theories may soon lead to a
fuller understanding of the cause.ls

The climatic effects of the change in the distrib-
ution of warmer water and atmosoheric lows in
the tropical Pacific during ENSO events disrupt

Left: Fig, | . Winter ocean currents in the
lndian Ocean and normal ocean currents
and atmospheric pressures in the Pacific
Ocean. The ECC (the narrow Equatorial
Counter Current) is the only Pacific current
moving east. The other tvvo, the NEC
(Nofth Equatorial Current) and SEC (South
Equatorial current) move west.

Below: Fig. 2. Summer ocean currenE in
the lndian Ocean and ENSO ocean cur-
ren9 and atmospheric pressures in the
Pacific Ocean. The Equatorial Counter
Current is intensified during and ENSO
period.

weather patterns in a broad area. Rainfall, normal-
ly heavy in the Indo-Australian region, is reduced
and droughts occur instead. In contrast, the nor-
mally arid coasts of western South America
become areas of heavy precipitation. Oceanic
upwelling, the upward rise of cold, nutrient-rich
bottom water along the Peruvian and Ecuadorian
coasts, is reduced because of the change in the
normal circulation oattern and the infusion of
warmer water carried by the Equatorial Counter
Current from the west. This intensified eastward-
flowing current literally piles water up along the
west coast of South America, and the resulting rise
in sea level helps push the warmer water pole-
ward, both north and south along the American
coasts (fig.2). Circulation patterns as far north as
California are affected. Surface water temperatures
in this part of the eastern Pacific may increase sev-
eral degrees during different intervals of the ENSO
cycle. The results of such change may affect
weather Datterns in much of North America.t0
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On land, the effect of a strong ENSO is drought
with resulting crop loss in Australia and cata-
strophic rains with resul t ing f looding, landsl ides,
and agricultural losses in South America. Ocean-
ic effects are equally profound. Reduced oceanic
upwelling along the west coast of South America
adversely affects the fishing industry of both Peru
and Ecuador.  The normal ly abundant anchovies
are driven away by the warm, nutrient-poor water
that replaces the normal ly cool ,  nutr ient-r ich
upwelled water, forcing the larger fish that nor-
mally feed on the anchovies to leave or starve. A
domino effect of sorts continues as a large bird
population that depends on the fish for food is
affected; during the 1982-83 ENSO, the bird pop-
ulation decreased by some seventeen million
birds. The accumulation of guano, the waste-
product produced by the normally large bird pop-
ulat ions, decreases as the number of  birds
decreases. As a result, the economy of Peru,
which is heavi ly dependent on both f ish and
guano (retrieved for fertilizer and other nitrate
needs),  is thrown into turmoi l .  Overal l ,  the 1982-
83 ENSO resul ted in mi l l ions of  dol lars in dam-
ages and extensive loss of life.t z The ENSO events
and the resul t ing economic hardships normal ly
end a year or so after they begin, due either to
cooling of the crustal-generated heat of the equa-
torial Pacific or to atmospheric oscillations in the
tropical Pacific-circumstances that can be simu-
lated on a computer but are driven by factors that
are poorly understood.

Some 64 years of Pacific wind data have now
been analyzed to document histor ic ENSO
events.ls So far there are no reasons to doubt that
ENSO events have been occurring in the tropical
Pacific for at least five to six thousand years, or as
long as the earth 's c l imate has been simi lar to
what it is today. And the pattern continues. A
moderate ENSO event began in 'l 986, and the last
effects of the most recent El Nifro were measured
in March 1988.ts Thus whi le we do not know
about the economic impact of an ENSO event
occurring some twenty-five hundred years ago,
such an event may have provided an enhanced
method of migration for Lehi.

lf Lehi had sailed from the Arabian Peninsula
during the August monsoon of an ENSO year, by

the time his ship had been driven into the Indone-
sian area, El Nifro would have intensified the east-
ward current, thereby enhancing the possibility of
the voyage across the Pacific to the Western
Hemisphere. The great increase in the strength of
the eastward flow of abnormally warm water from
the western and central Pacific could have heloed
the Lehi vessel to cross the Pacific and then travel
up the coast of central America.

Monsoon circulation in the Indian Ocean off
the t ip of  the Arabian Peninsula and the develop-
ment of a strong trans-Pacific, eastward-flowing
current during an ENSO event are real physical
phenomena. There is evidence that these ocean-
ic-atmospheric Dhenomena have been continu-
ous at least s ince cl imat ic "normal i ty" was
attained after the melting of the great continental
glaciers eight thousand years ago, suggesting that
ENSO events were taking place in Lehi's day.
What is less certain is whether the Lehi oartv used

these atmosoheric-ocean ic events as an aid to
migration. Perhaps the real question is whether
the Lord uses natural events to accomolish his
purposes. I am the first to acknowledge that the



ideas presented here may be pure fiction if the
Lord neither wants nor needs to make use of nat-
ural law. However, he commonly seems to work
with what is available. For example, he uses less-
than-perfect people to do much of his work. Mir-
acles may aid, but apparently the day-to-day rou-
tines of perfecting the Saints and accomplishing
the other appointed tasks rely on the use of nor-
mal people and natural ly occurr ing si tuat ions and
events. The scientific evidence, not available
even ten years ago, suggest that El Nifto could
provide a plausible mode of migrat ion, a natural-
ly occurring event that could have been used to
accompl ish the Lord's purposes.

lf the migration scenario enhanced by atmos-
pheric and oceanographic effects is valid, we can
even go a step further in interpretive speculation
concerning the Lehi voyage. Lehi probably sailed
from the Arabian Peninsula during August of an
ENSO year, the time not only of the optimum
northeast monsoon circulation but also of the
growing season when "fruits and meat and honey
in abundance" could be gathered and loaded on
board. Lehi would then have had a reasonable
expectation of arriving in the Indonesian area in
time to catch an ENSO-intensified Equatorial
Counter Current. The El Niflo-driven current could
have delivered Lehi's group to the west coast of
Central America in a much more probable manner
than could have been employed during a non-
ENSO year. In fact, if an EI Niffo of about twenty-
five hundred years ago was not used for migration,
Lehi missed a marvelous opportunity.

Reprinted by permission from BYU Studies 30/3
(1990):57-65.

David L. Clark is the associate dean of letters and
sciences at the University of Wisconsin-Madison.
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FRED WEDDLE
1 9 1 6 - 1 9 9 8

F'
/rederick Orion Weddle w.rs born al
Fargo, North Dakota, July 31 ,  1916,
the seventh child of twelve born to
Del la and Elmer Weddle. He died on
April 17, 1998.

At age seven Fred contracted tuber-
culosis of  the bone and was placed in
a body cast.  His parents did not te l l
Fred that the doctors said he wourcr
never walk again.  lnstead, a loving
mother with a Breat deal of faith in
Cod, cut holes in the cast so she couro
massage the flesh to keep it healthy,
although she suffered pain caused by
the rough plaster. When the cast was
removed after a year, he had to learn to walk again
walk he did!ln fact, in high school he earned four let-
ters in t rack, he played tennis unt i lage 25, and served
as a mi l i tary pi lot  for 21 years with no physical  exam,
ination ever revealing a flaw.

In 1944 Fred marr ied his Craceland sweetheart ,
Donna Si lsby. Two sons were born: Ronald Mi l ton in

1945  and  Da le  F rede r i ck  i n  1947 .
Fred was always involved in hob-

bies. He became a ser ious amateur
photographer whose work was truly
professional. He was active in the
Foundation for Research on Ancient
America and one t ime made a t  p to
Mexico for several  weeks taking
archaeological photographs for FRAA.

Everything Fred did was done with
enthusiasm. Underly ing his whole l i fe
was a desire to be a servant of the
Lord. He was ordained a priest in
South Dakota, and after he returned to

Missouri  he was ordained an eider.  He
served as music minister at  the Stone Church, direct-
ing the adult  choir  and supervis ing other musicians.
He and Donna worked closely together as a team in
music and in many other church related endeavors.

Fred's son, Dale,  preceded him in death. His wife,
Donna, of the home, and son, Ronald, of North Car-
o l i na ,  su rv i ve  h im .

Archaeological photos taken by Frecl Wecklle
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