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The Olmec site of San Lorenzo Tenochtitlan in the state

of Veracrux, Mexico is a sﬁitable one for the detection of
ancient monuments with magnetometers because of the fortuituous
fact that the Olmecs imported massive basaltic rocks from 80 km
away for their construction., Also, this baséltic rock does
not occur naturally at the site. Samples of the rocks and
earth were first collected by Dr. Froelich Rainey (Director
of the University Museum, University of Pennsylvania, =
Philadelphia) in 1967. These were tested for their magnetic
susceptibilities and it was found that the basaltic rocks were
extremely magnetic aﬁa that thé natural earth contained
negligible magnetism, These measurements indicated that it
should be quite possible to detect all of the ancient
monuments with magnetometers.
In collaboration with Dr. Ignaéio Bernal (Director of
the Instituto Nacional de Antropologia, Mexico), initial
trials at the site were conducted in March 1968 on behalf of
the Museum Applied Science Center for Archaeology (MASCA) of
the University Museum by Dr. Sheldon Breiner and Marvin
Harris of Varian Associates.(Palo Alto, Galifornia). These
were extremeiy sﬁccessful and in'a few weeks of field work
40 anomalies were detected and 4 were confirmed by‘éxcavationu
The site of San Lorenzo is not new to archaeologisté.
and has been excavated extensively by Mathew Sterling, Philip

Drucker, Michael D, Coe, Richard E. Diehl, Paula Krotser,




Ramond Krotser and Francisco Beverido. However, it was
decided that a comprehensive systematic magnetometer survey

should be conducted over the entire sife to locate all of the

remaining monuments. Therefore, the mutual collaboration

between the Instituto Nacional and the Univgrsity-Museum
wés continued in Febfuary and March, 1969. The field surveys
were conducted.by Elizabeth K. Ralph (Associate Difector of
MASCA) aﬂd.John Parker (Varian Associates). The Campamento
delSan Lorenzo was organized and the test excavations were
supervised by Francisco Beverido (Instituto de Antropologia-
de Veracruz and INAH) and assisted by Roberto Gallegos
(Ins. Nacl. A.H.). H 7 _

~Two types of cesium magnetometers, (both manufactﬁred
by Varian Associates) were used, The basic éomponents of
each are a readout and a cesium seﬁéor and both are poWered
by 36 volt batteries (see Figs. 1 & 2). The designs of the
two réad§uts are quite different, ‘The,larger and more sensitive
readout is the Model 49-116 which Qas designed especially for
MASCA and was first used in the search-for Sybaris in southefn
Italy (Rainey and Lerici, 1967). With a single sensor, its
maximum sensitivity is 0.l gamma (10-® oersted). It also
contains a difference circuit so that two sensors can be
used and it is possible to read only the difference between

the two, The second sensor, if placed in a fixed position or

in a gradiometer arrangement, serves to cancel out external

(or diurnal) magnetic changes so that the full sensitivity of
the instrument can be utilized, The features and operation

of this magnetometer have been described by Ralph, Morrison,




-aﬁd O'Brien (1968). The difference mode of operation was
tried in grids #4 & 5, but it was found that the anomalies at
San Lorenzo were sufficiently large so that maximum sensitivity
was not required and that the diurnal changes could be
igﬁoredo For méfe practical reasons, its.ﬁse here was slower
bécause the brush and trees caused difficulties with the long
cable leading tolthe'secoﬁd sensor in a fixed position in
the centéf of the grid. Also, in the midst of grid #5, the
second sensor ceased to function. Therefore, subsequent
.grids' made with. the Model 49-116 (labeled MASGA Gs on the
grids) were with a single sensor'énd readings appeared in
digital form directly in gammas. |

The second type of readout (labeled Audib Cs on the grids)
is smaller and is not calibrated directly inrgammas, It
contains a variable oscillator with a scale of 1000 units
attached to the variable control knob, In use, the frequency
of this oscillator is varied to match the Larmor precession
freduency from the cesium sensor; Thé match is maﬁe by
obtaining an audio null, or zero beat frequency, and then the
dial is read. Each unit on the dial is roughly equivalent
to 13 gammas. This readout is the more suitable of the two
for rapid exploration and for pin-pointing the centers of
anomalies when it is nof necessary to take readings,' For
doingrprecise grids, however, the MASCA Cs readout is more
rapid to use.because there is no need to adjust a diél to
take a readiﬁg° An experimental dual audio readout system
‘was_provided by Varian Associates for trials at this site, buf

for various reasons, this system did not work. Therefore,




exceﬁt for grid #4 and part of #5, all grids were made with
single sensors. |

The ﬁrocedure-in the field was to measure out the base
lines of each grid with tape measures and to place stakes at
lO—meter intervals. (Where possible, the grids measured
100 by 100 meters.) Then for each grid a 100-meter rope,
marked at 2-meter intervals, was strung between the first
stakes of the base lines. The man cafrying the sensor then
moved'along the rope, pausing at each 2-meter marker while a
reading was taken by a seeond operator carrying a readout and
batteries. Then successive paraliel lines were made at two-
meter intervals. It was possible for the sensor-man to see
the rope markers from a disfance of 4 meters so that the rope
‘could be advanced at intervals of 10 meters instead of for
every line. Each reading was recorded in a notebook
orientated in the same direction as the grid was traversed.

At completion the pages of the notebook were pasted together
to form the whole grid.

The locations of the magnetometer grids are shoﬁﬁlin
Figﬁre 3. When thie figure is overlain on the excellent map
of the site made by G. R. Krotser (Fig. 4) the relationship
between the grids and the features of the site can be ‘seens
The grids in Fig. 3 have been located apéroximately, but the
significant anomalies; more precisely by trianguletiona
'Unfortunately, our mein baseline running south.from benchmark
M3 went askeﬁ as we passed over mound 1 before a surveyer's
transit was available, Therefore, there is some uncertainty

about the locations and exact shapes of grid numbers 10, 11,




13, .15, and 16,
The results of this magnetometer survey are summarized
in Table 1, and some of the grids are illustrated in Figs.
5 to 13. 1In these grids, the line numbers referred to in
Table 1 are labeiled_at the bottom of eachu- The énomalies
are regions of closely spaced contours of equal magnetic
intensity. In most éases, contours have been drawn at
intervals of 10 gammas (or units). Grid #22 (Figo 5) ié an
example of one with no anomalies. It contains a few wiggly
contours which_represent only natural subsurface or possibly
small diurnal changes, The base reading in this and other
grids made with the MASCA Cs readout was 43100 gamma, but to
save time and space, only tﬁe last two digits were recorded.
& contour labelled 70,-for example, is actually 43170 gamma.
Grid #19 (Fig. 6) shows an example of a small doubtful anomaly
centered on line 10, It has an intensity of 100 gamma above
the.base'reading, but only in one reading. To the right of
this (north in this casej there is a small anti-magnetic
reaction represented by a few contours of lower than normgl
magﬂetic intensity. Pronoﬁnced diurnal changes are also
- illustrated in this grid by the long, mostly)straight vertical
east-west contours. These could be eliminated and corrected
for by reference readings taken regularly at a'fixéd position,
but since there is no confusion between these long vertical
lines and the true aném&liés, this extra work is not,necessary;
Six anomalies were tested by excavation. The anomaly of Grid
No. 5 (Fig. 7), excavation No. 1-69 is similar to that of Grid -

No. 19 and it was a true anomaly in that it represented basaltic




rocks, but only a jumble of small ones. The first exciting
find was a large Olmec head, 2,55 meters long (see photo,
Fig. 8). This anomaly was detected in Grid No. 9 (Fig. 9).
The anomaly is again small in area due to the shallow depth
(46 cm) of the monument, but it does containrone very magnetic
reading (over 120 units) and two anti-magnetic. In this same
grid, the doubtful anomaly in line 2 was excavated (No.3-69)
andrnothing was found. Presumably then other similar doubtful
anomaiies of less than 50 gammas can be ignored. The anomaly
of Grid No. 13 (Fig. 10) which continues in the adjoining
Grid #11 seemed to be more extensive and had a maximum
intensity of over 150 gamma, but in a large test excavation
(No. 4-69), no basaitic rocks were found. Some reddish and
possibly magnetic earth was removed which may account for the
anomaly. We are quite sure that the featufe could not have
been deeper or missed laterly because after the excaﬁation,
the anomaly disappeared,

Iﬁ Grid No. 14 (Fig. 11) many anomalies were,at last,
detected. The most pronounced one centered on line 0 was
so intense that it was not possible to draw all of the contours
.at 10 gamma intervals at the grid scale of 1:200. These have,
therefore, been drawn at intervals of SOAgamma at a scale of
1:100 as shown in the inseft'(Figg 11). Excavation No. 5-69
indicates that these énomalies represent the area of an Olmec
workshopo \

In Grid No. 16 it was not really necessary to use a
magnetometer to find a relétively small torsoc lying on the
sufféceg but it did produce a magneticranomalye Grid No., 17

(Fig. 12) contains two anomalies. Excavation No. 6-69




revealed that the more intense one (lines 48 and 50) waé

caused by a massive column, probably more than two meters
'long, lying on its side at a depth of 50 cm. (See photo, Fig°
13).

Summary |

In six weeks, over 200,000 square meters were covered
in 31 complete grids with readings taken at every 2 meters,
It is possible that small monuments at depths of less than 1
meter were missed in the regions covered by grids, but unlikely
that large ones have been. 1In addition,.fringe areas and
some steep slopes were covered with the Audio Cs (as designated
by the hatched areas in Fig. 3) without laying out grids and
recording readings. Thirteen grids contained no anomalies.
In others 12 doubtful anomalies were detected and 13 good
ones. From the test excavations, completed as of March 29,
1969, there were three significant finds - the head, the
column, and the workshop.

When.on compares these results with the many monuments
found in the ﬁast as shown on Krotser's map (Fig. 4), one
wonders why more were not found with thermagnetometers. The
most logical explanation seems to be that the site has been
excavated so extensively both by archaeolcgists and by the
local population of nearby San Lorenzo Ténochtitlan, that
little reamins to be found. Many of the large excavations
are still in evidence and in addition, as one walks over the
ground all day taking magnetometer readings; one encounters

the many small pits made by the '"clandestinos.'w

’

(Continue to next page for Postscript)




Postscript

A letter from Francisco Beverido Pereau dated April
9, 1969 has just been received from San Ldrenzé, and he
reports on subsequent excavations as follows:

1) The second anomaly in Grid No. 17, (the grid with
the column, excavation 6-69) produced nothing.

2) The anomaly in Grid No. 3l near the Trough Stones
represented a stela of green stone harder than serpentine.
It is 5,35 m long and 60 cm in diameter and has a light
relief that is typically Olmec,

3) The anomalies of Grid No. 18 are both significant.
The easternmost one (near the edge of the grid) represented a
column of-basalt 1.8 m long by 80 cm in diameter, located
veftically and associated with two other artifacts of stone
in the manner of chairs. The anomaly in the western ﬁart of
the g:id produced a beautiful rectangular plaque, 1 m long
and 80 cm wide and 25 cm thick with a low relief similar to
the stela found by Michael Coe two years ago in the same
location.

-:This_gpod news from San Lorenzo now brings the total of

finds to six, some of which are extremely interesting.
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_Table 1s

Summary of Magnetometer Survey, Winter 1969

Grid No. Magnetic Anomalies 'Results of Excavation or Interpretation
1§ 1 doubtful (line 20)
2 none
3 none
4 none
3 1 good (line 34) No. 1-69., Consisted of épproximately 20
- basaltic rocks averaging 2-3 kg. each and
found at a depth of about 45 cm.
1 doubtful (line 60)
6 none
7 none
8 small anomalies in Area of anomalies was recovered in G#lk.
southwest corner :
9 1l good (lines 8 & 10) No. 2-69. Large Olmec head, approximately
; 2.55 m long, lying on its back side, at
depth of 46 cm,
1 doubtful (line 2) No. 3-69. Nothing found in excavation,
10 1 doubtful (line 34)
11 1 good (SW corner) Anomaly at border of Gll & G13,-but more
' pronounced in Gl3. | .

12 none .

13 1l good (SE corner) No. 4-69, No basaltic rock found, but
there was reddish earth which was probably
magnetic

14 1l large & intense and No. 5-69. Appears to be the site of an

many smaller ones Olmec workshop and contains many basaltic
surrounding it rocks,

15 1 large & intense Anomaly previously detected by S. Breiner

(lines 20 to 30) in 1968. Excavation revealed massive stone
: slab. :
1 doubtful (line 38) _ 3
16 Small torso found on surface of the ground,

1l small (line 84)




'Table 1. Continued

Grid No. Magnetic Anomalies Results of Excavation or Interpretation
17 1 very intense (llnes L8 No, 6-69, Large column, at least 2 m long,
& 50) lylng on side at depth of 50 em.

1 less intense (near
old excavation pit)

18 1 very intense (east end
line 36)

1 less intense (west on
lines 36 & 38)

1 intense but small Large stone, excavated previously.
(line 22) ' y
Several additional One visible rock. No anomaly from visible
doubtful ones section of drain.
19 1 doubtful (line 10) Example of unusually large diurnal changes.
20 1 small (llne 36) _ Two meters away from large slab excavated
previously.
21 none
22 none _ B | Example of negligible diurnal changes.
23 none )
24 none
25 none
26 none | , Very small reaction of small excavated

monument.

27 1 doubtful (line 18 W)
28 . none

29 1 doubtful (line 10)
30 none

3L 1 good
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FIGURE CAPTIONS

MASCA cesium magnetometer in use at San Lorenzo.
Varian Associates audio cesium magnetometer

in use at San Lorenzo.

Map of locations of magnetometer surveys overlain
on
Map of San Lorenzo site made by G.R. Krotser,

1967 edition,

"Outlines and numbers of magnetometer grids are

shown, Hatched regions are areas which were
covered with the audio cesium magnetometer
without laying out g;ids.

The two maps were related by the benchmarks

as designated by M, N, X symbols,

" Magnetometer Grid #22.

Magnetometer Grid #19.

Magnetometer Grid #5.

Olmec head, Excavation 2-69, Grid No. 9.
Magnetometer Grid #9.

Magnetometer Grid #13.

Magnetometer Grid #l4, i : : F e

Magnetometer Grid #17.

Column, Excavation 6-69, Grid #17.
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The San Lorenzo Survey of 1970 started 19 February. Omn Friday,
20 February, we went out looking for some of the anomalies that we
knew were there from the results of the preceding two years.

1. The first one we found was on the south central ridge and it
turned out to be somewhat insignificant. The location was
at the isthmus; the anomaly turned out to be due to a stone
about 6 inches across which was a metati stone, volcanic but
with more magnetic effects than most of the other stones
from which the monuments were made, It gave us large readings
but it was very small itself, a depth of one-half meter.

i 2. A [ew minutes later we ran across another one that was furtner
south on the same ridge, south of the isthmus and which was
also a metati stone, also about 6 inches across.

3. Then we searched the area more thoroughly and at a point 20
meters northeast of monument 18, we got another reading - much
broader - indicating it was deeper and a weaker reading., Al=-
though after we dug it, we found that it was a bench approxi-
mately 1 meter long and about on-half meter high, with legs,
and made in an "L" shape. No markings of any kind appeared on
the bench. It was on the edge of the flat, a little south-
southeast of the isthmus, on the south central ridge.

b

+

] 4, The next monument that gave large readings was what we call

5 monument 60 located approximately 80 meters southeast of the

] big altar discovered in 1968, This monument, however, turned
out to be a small altar or at least that is what we called it.
It was a large rock about 1-1/3 meters high, probably 1 meter
in diameter, and buried 3.8 meters to its bottom, Tt was a
square, large rock that had been rounded at the corners. No

| 3 carvings were obvious, but there was a small notch or square-cut
with 90° angles cut in one side of the rounded top.

LTI
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The most significant find was the next monument we found, number

61, another large head, with an estimated weight of approximately

10 tons or more. It was at a depth of 4 meters and was found lying
on its left side with the front of the face pointing southwest. The
head was much more beautiful than the other heads, primarily because
it was not very weathered. It was not defaced with marks like the
other heads were, either. It also looked like more effort went into
the carving of such features as the lips, the nose, and all features
of the face were more pronounced. It appeared to be a larger head,
I think, than monument 17 located near the isthmus. It was located
approximately 30 meters southeast of the lagoon where the horses
watered, that is, immediately east of the drains and the rain god
found in 1968.

In the lagoon to the northwest of the head we began digging over
veadiigs which indicated a deep anomaly. However, we ceased the
digging because of the water problem in the lagoon at very shallow
depths.

Another monument that we found was a large disk, monument 6%,

almost directly south of the large head at a distance of perhaps

150 meters. It was a disk approximately 2 meters in diameter and
1/3 meter thick with a fairly flat surface. It had several major
cracks through the entire disk. The markings consisted of two
straight parallel limes, like cords, symmetric about a diameter
which enclosed about half the area of the circle. Around one cir-
cumference at one end of the cord-enclosed area, there were several
depresgions somewhat equally spaced which could aither pe a wesign
or defacing marks., . At the other circumference of this cord-enclosed
area were zig-zag lines which appeared to be some sort of design.
The disk was buried approximately 1/3 meter deep to the top of its
surface on the eastern slope of the southwest ridge down the side of
the ridge approximately 20 meters.

Another monument which we found but which did not appear to be very
significant, we called monument number 62, It was next to the big
head directly to the southeast and was another stone that appeared

to have been worked by man. It was flat on the bottom, slightly
rounded, but we did not dig the stone clear to see what ir actually
was. We could see no carving, it was fairly small, with the edge

of the stone perhaps one meter from the edge of the big head but
buried at a high level such that the bottom of the stone was approxi=-
mately the same elevation as the top of the head.
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9. On the south central ridge we found another stone, monument 63,
almost round and more or less egg-shaped, approximately 1-1/3
meters in its longest dimension. It was in grid number 27 in
the western part of the south central ridge, a little north of
the central part of the ridge and on the west side.

10. In grid number 14, there appeared to be rocks of many types with
numerous magnetic anomalies as they appear on the grid number 14.
It was as if the inhabitants used that area for dumping their
chips and their rocks that they used for cutting other monuments
or remnants of other monuments. This littered area includes all
of northern grid 14, the southwest portion of grid 8, and the
northwest corner of grid 10, all of which is heavily covered with
anomalies. Digging out some of these which were near the surface
turned out to be rocks which ranged between 10 and 50 centimeters
across with no definite shapes, as if they were just broken frag-
ments. I found 25 different variations of the rocks consisting
mostly of volcanics, quartzite and perhaps a few igneous rocks.
Approximately half of them were magnetic which we checked bv maving
the samples near the magnetometer. Most of the magnetic rocks were
very strongly magnetic, the same as the metati stone. We took
samples from all of the monuments and made magnetic checks on these
rocks to note that there was quite a difference between the magnetic
properties of the different monuments.

11. I found another anomaly on Group D ridge on the west end of the
south edee of the ridge. Thi. ... _  _ight be worth digging -

-

perhaps 1 meter deep and 1 meter across in size.

12, We went to the end of the southeastern ridge and walked back. There
seemed to be a lot of metal trash on the trail, pieces of wire, ete.,
but I did observe a large anomaly in about the center of that area
vhere the ridge is very narrow, east of grid 28 and near where the
isthmus appears across the arroyo.

The head that was discovered last year, monument 53 at the north end of
grid 9, was a head that was very badly defaced and full of holes that was
found less than 1 meter from the surface. Also last year, a hole was dug
in the northwest ridge to find a large monument which turned out to be a
large rock with no carvings.

I have photographs of all the monuments uncovered this year and have noted
their locations approximately on one of the published topographic maps of
the area. Getting around and getting permission to explore in many of the
areas on the mesa is very difficult because the land has been sub-divided

]
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and given to the villagers. Many of them have refused to allow archaeolo-
gists on the property, others have planted corn, in other areas the jungle
is very thick and new fences appear everywhere. The south central ridge. is
planted in corn, the southwest ridge is still jungle.

The instruments required repair on many occasions with only one sensor
surviving in operable condition after parts from the other sensor were
utilized. ' The only way the remaining cesium magnetometer could operate
was by removing the heater card from the sensor electronics. The ambient
temperature and the lamp temperature was sufficient to keep it operating.
The audio reading magnetometer was the only model utilized in this year's
work and proved very useful,

A Dr. Winnie attempted to reach me by telephone from Chapala, Jalisco. He
wanted to know if I could come to Guadalajara for some work, however, he
did not make contact with me to arrange for such a test. I returned 16
March. Vf ; '
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Reports

Olmec Civilization, Veracruz, Mexico:

Dating of the San Lorenzo Phase

Abstract. Archeological excavations at San Lorenzo Tenochtitlan, Veracruz,
show that the Olmec sculptures of this zone are associated with the San Lorenzo
phase, which can be placed in the Early Formative period (1500-800 B.C.) on the
basis of ceramic comparisons. Five of six radiocarbon dates for the San Lorenzo
phase fall within the 1200-900 B.C. span. The San Lorenzo phase therefore marks
the beginning of Olmec civilization, and the sites forming the San Lorenzo
Tenochtitlan group represent the oldest civilized communities known in Mexico

or Central America.

The Olmec civilization of Mexico
was discovered by Stirling, who ex-
cavated several sites in southern Vera-
cruz and Tabasco between 1939 and
1946. The size of great Olmec cere-
monial centers like La Venta, the
gigantic proportions of some Olmec
sculpture, and the sophistication and
delicacy of the art style have con-
vinced some scholars, mainly Maya-
nists, that this civilization could not
be older than that of the Maya. On
the other hand, Stirling and certain
Mexican archeologists—principally Caso

and Covarrubias—have claimed the.
Olmec civilization to be the oldest in all .

of Mesoamerica (/). This claim was
substantiated by the excavations car-
ried out at La Venta in- 1955 by the
University of California; a number of
radiocarbon dates from that ancient
center showed that La Venta was con-
structed and occupied from about 800

B.C. through 400 B.C., roughly con- -

temporary with what has been called
the Middle Formative period. It pre-
dates the earliest Maya civilization by
several centuries (2).

The first of three seasons of field

work at the Olmec sites collectively-

known as San Lorenzo Tenochtitlan
(Fig. 1), in southern Veracruz, was
begun in January 1966. The aims of
this project are (i) to discover the ori-
gin and nature of Olmec civilization in
this zone, (ii) to provide a means of
dating the Olmec monuments, and
(iii) to throw light on ancient human
ecology and agricultural practlces in
the humid tropics.

17 MARCH 1967

We know of only three major arch-
eological sites in the zone. Tenochtit-
lan is the largest and is located just
to the south of the bank of the Rio
Chiquito, an arm of the Rio Coatza-
coalcos; the site has long mounds ar-
ranged in linear fashion like La Venta,
San Lorenzo is much smaller, with
fewer and lower mounds, and is placed
on a much dissected plateau about 2.5
km south of Tenochtitlan. The third,
Potrero Nuevo, is the smallest and

lies some 3 km south-southeast of San
Lorenzo. All three were explored by
Stirling and Drucker in 1946 (3); the
collections from' these excavations are
only now being studied at Yale (4).
they brought

Most importantly, to

@ Turtle Satiare ,,.

Fig. 1. Important Olmec sites of southern
Veracruz and Tabasco. /, San Lorenzo
Tenochtitlan; 2, La Venta; 3, Laguna .de
los Cerros; 4, Tres Zapotes The broken
line encloses the Olmec “heartland” in
which large-scale stone monuments are
found. The source of the basalt used in
the San Lorenzo Tenochtitlan sculptures

is mdncated by hatching,
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light a large number of fine Olmec
sculptures, including the largest colos-
sal heads yet discovered—enormous,

freestanding, basalt sculptures believed

to be portraits of Olmec lords. San
Lorenzo alone produced 15 monuments,
most of which were found in, or on the
slopes of, ravines which cut into the
plateau.

Several additional monuments were
found in the intervening years. In 1966
we excavated three more at San Loren-
zo in an attempt to establish the
stratigraphic record, that is, to associate
the sculptures with a cultural phase
which could be dated by normal meth-
ods, such as cultural comparison and
radiocarbon analysis. Monument 19 was
deeply buried on the edge of a pre-
cipitous ravine on the southeast side
of San Lorenzo, and proved to be a
badly damaged head. Monument 20,
sunk deep into the ground on the
northwest edge of the site, is a large
“altar,” with a figure sitting in a
niche and holding a werehjaguar baby.
The monument was definitely corre-
lated with strata and pits rich in pot-

sherds and figurines. Monument 21 was ;

discovered with one of its corners pro-
truding from the surface at the head
of a small ravine. On excavation, it
proved to be a rectangular block of
stone with the back hollowed out; the
obverse shows a relief of a running
animal, perhaps a jaguar or coyote.
It had been placed facedown over
an offering of seven stone celts and
blanks for celts, all of serpentine, along
with large fragments of pottery vessels
and charcoal. The “destruction” of the
San Lorenzo monuments was not a hap-
hazard affair but was carefully planned,
with a good deal of ritual activity.
When was this carried out and by
whom? We have at least a partial an-
swer to the first of these questions.

Stratigraphic cuts were also made in
the riverbank at Tenochtitlan, wheré the
present-day Rio Chiquito has cut
through a deeply stratified succession
of village materials, which reach down
to almost 6. m below ground level.
It was here that Drucker in 1946
found two great stone columns at the
- deepest level excavated.

All of the pottery and other artifacts

from the 1966 season have now been -

‘studied. There are only two arche-
ological phases or cultures detectable
in the San Lorenzo Tenochtiflan group;
they are separated from each other
by a very long period of abandon-
k The later phase, which we are
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Table 1. Dating of samples of wood char-
coal from stratified hearths of the San Lo-
renzo phase, taken from the riverbank cut
at Tenochtitlan, Veracruz, Mexico. B.P.,, be-
fore present.

Source (hearths)
No. Level Cut
Y-1797 3 10 1

Sample Date

3010 = 80 B.P.
(1060 B.C. = 80)
3100 == 140 B.P.
(1150 B.C. = 140)
4100 = 80 B.P.
(2150 B.C. = 80)
3050 == 100 B.P.
(1100 B.C. = 100)
3090 = 80 B.P.
(1140 B.C. = 80)

Y-1802 From hcarth series 2870 = 140 B.P.
associated with de- (920 B.C. = 140)
posits of whole and
broken pottery ves-
sels of the San
Lorenzo phase

Y-1798 1 12 1
Y1799 4 14 1
y-1800 4 18 1

Y-1801 1 H 4

calling Villa Alta, falls at the very end
of the Late Classic period (about A.D.

800-900) and is similar in many ways

to the coeval occupation of Tres Za-
potes (5). Both contain much fine
orange-paste ware and hollow, mold-
made figurines of Mayoid appearance.
It seems probable that much of the
mound construction at Tenochtitlan (but
not at San Lorenzo) dates to the Villa
Alta phase. '

‘But it is the earlier occupation with
‘which we are most concerned, for
this is purely Olmec. We have named
it the San Lorenzo phase, since that
site seems to have been occupied
mainly at that time. With the exception
of the uppermost meter (belonging to
the Villa Alta phase), the village ma-
terials exposed in the riverbank below
Tenochtitlan were also laid down in
- San Lorenzo phase. Briefly, the pot-’

AD. EARLY CLASSIC
PROTO-CLASSIC

LATE FORMATIVE

MIDDLE FORMATIVE

Radiocarbon years B.C. and A.D.

ARCHAIC

¥-1799 el

2500
BL. |

Fig. 2. Radiocarbon dates from the San
Lorenzo phase, with 1-sigma deviations.
The hatched area indicates the span cov-
ered by the Early Formative period.

1400

tery of San Lorcnzo is extraordinarily

similar to that of the Cuadros phase

on the Pacific coast of Guatemala,
which has been dated by the radio-
carbon method to 1000-850 B.C. (6),
and. to the Chiapa I or Cotorra phase of
Chiapas which has a radiocarbon age
of 3010 = 100 years (GRO-774) (7).

- These cultures share such specific fea-

tures as a preponderance of tecomates
(neckless jars), the use of interior finger-
punching or dimpling on the walls of
these tecomates, plain rocker-stamping,
zoned red decoration, and deep bowls
with exteriorly bolstered rims. These
traits strongly suggest that the Olmec
occupation at San Lorenzo Tenochtitlan
is concomitant with the Early Forma-
tive period (1500-800 B.C.), and prob-
ably falls within the latter half of that
period.

The Olmec nature of the San Loren-
zo phase is revealed by the presence
of hollow, baby-faced, pottery figurines

(some of which are identical with the’

large examples from Las Bocas, Puebla)
(8), and by the deep excising of the
typically Olmec jaguar-paw-wing motif
on pottery vessels (9). But, apart from
this, the monuments which we exca-
vated at the San Lorenzo site are all

unquestionably associated with offerings ‘

and debris of the San Lorenzo phase
alone. Stone monuments cannot be di-
rectly dated by the radiocarbon method,
but the associated culture can be. Six
wood charcoal samples from stratified
hearths of the San Lorenzo phase, all
from the riverbank cut at Tenochtitlan,
have now been analyzed at the Yale
Radiocarbon Laboratory (Table 1).
These dates show a high degree of in-
ternal consistency, with the exception
of Y-1799 which may well be con-
taminated with pieces of asphalt (of
which lumps appeared in every one of
our excavations) and should thus be dis-
regarded (10). Converting these figures

.into radiocarbon years of -our calendar

{(by subtracting them from A.D. 1950),
there is a high degree of probability
that the radiocarbon date of the San
Lorenzo phase—and the famous Olmec
monuments of the zone—lies between
1200 and 900 B.C. (Fig. 2); this date
confirms our pottery analysis which
suggested an FEarly Formative place-
ment. Of course, if one is to consider
the “true” age for the San Lorenzo
phase (which must be done when com-
paring the C'* dates with time scales
based upon other methods), then a cor-
rection must be made for the esti-
mated fluctuations of the C1* activity
of atmospheric CO, with time (II).

In this case, the “truc” sample age
of Y-1801 might be on the order of
about 3300 years B.P. (1350 B.C.).
Therefore, the Olmec monumental
style of the San Lorenzo Tenochtitlan
group cannot be later than 900 or 800
B.C. This date reverses the usual scheme
and puts San Lorenzo at the begin-
ning, not the end, of the Olmec de-
velopment. We have, therefore, found
the oldest civilized communities thus
far known in Mesoamerica. Nonethe-
less, by pushing back the earliest Olmec
civilization to such an early date—to
a time when there was little else but

simple village cultures in the rest of

Mexico and Central America—the lack
of antecedents is an embarrassing prob-
lem. We now have no idea where the
Olmec came from who built the

mounds and carved the sculptures of

San Lorenzo. Whoever they were, these
pioneers must have been unusually
gifted in engineering as well as art, for
it has now been shown that the basalt
from which these great monoliths were
fashioned came from the slopes of the
Cerro Cintepec in the Tuxtla Moun-
tains, far to the northwest of San Loren-
zo Tenochtitlan (12). They must have
been floated on rafts down to the
Gulf of Mexico and along the coast
to the mouth of the Rio Coatzacoalcos,
and dragged from the river up to the
San Lorenzo plateau with ropes (13).
We do not yet know why the San
Torenzo Tenochtitlan group was aban-
doned near the close of the San Loren-
zo phase. We now speculate (i) that
there was a transfer of some monu-
ments (the rest being ceremonially aban-
doned) and presumably leaders to La
Venta, which at about 800 B.C. be-

came the new Olmec supreme center;

(i) that there was a simultaneous
movement of Olmec groups to the
Mexican highlands, particularly to
Puebla and Morelos, and across to the
Pacific coast of southeastern Meso-
america; (iii) that La Venta was in turn
destroyed or abandoned after 400 B.C,;
and (iv) that in the Late Formative pe-
riod there was the final flicker of a civil-
jzation which could now barely be
called Olmec at the site of Tres Zapotes.
MicHAEL D. CoE
Department of Anthropology, Yale
University, New Haven, Connecticut
‘ RicHARD A. DIEHL
Department of Anthropology,
Pennsylvania State University,
University Park
MINZE STUIVER
Radiocarbon Laboratory,
Yale University
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CESIUM MAGNETOMETER PROBLEMS ENCOUNTERED IN MEXICO,
February to March, 1969 by Elizabeth K. Ralph,

University of P nnsylvania Precision FPortable Cesium
Magnetometer Model 4920

1 Readout no. 49-116-90 o. k.

1  Readout no. 49-116-93
Three Shelly lights (which form the numbers) don't
work and the difference circuit may be unstable.

1 Cesium Sensor No. 49-544-93 o. k.

1 Cesium Sensor No. 49-544-90
Sensor became inoperable in hot weather and then ceased
to function even at 70° F. amblent temperature, Suspect
thermistor and associated temperature contrel circuits are
bad or out of adjustment.
This sensor was repaired by Varian Associates, order date
1/2/69, Order No. 31-51071K, U of Pa No. 80877,

30-volt battery pack -- purchased from Varian Associates about
September 1, 1968, Batteries were found to be old and used up.

Varian Associates Experimental and Rental Equipment

Supplied:
2 V-497Y1 portable search magnetometers, serial nos. 130 and 198
which included 2 sensors, 2 audio readouts, 3-1/3 battery packs and
2 battery chargers
2 transistor radio receivers
1 prototype coupler mixer
various spare parts

Cost to U of Pa:
Salary for John Parker (not a regular $2400
Varian technician nor any training for
fieldwork, but a good worker)

2 months lease of above equipment 3000
Travel and expenses of technician 600
Total: $6000

/contd. ..




Report of Elizabeth K. Ralph (page 2)

Results:
Experimental Differential System

This idea was good, but both the planning and construction were
incomplete. Also, hlrdly any of the componente operated in warm
temperatures, even 80°F. To be practical in the fleld, an additional
set of transmitter and receiver wre required to direct the movable
sensor carrier. The equipment supplied had been thrown together
in great haste and was not rugged enough for field use. Also, the
numerous components in emall boxes were awkward to carry. The
heat affected the signal receivers, the mixer operated erratically,
and the base sensor drifted at first, then ceased to function.

Single Sensor model V-4971
The only compbnents which functioned with out drift or complete
breakdown wewe the unmodified audio readout and one of the
sensors (the small one). Fortunately, these comprised a single
sensor magnetometer assembly, However, there were difficulties
with these,

Audio readout:

Required daily tuning and the control of the tuning capacitor is
difficult to reach without removing the case--no external control
knobe provided. The cihrcuit cards were mounted too far into the
chassis causing short circuits and broken connections.

Sensor

Heater did not shut off when sensor reached operating temperature.
Therefore, it was necessary to open the case of the sensor electronics
and remove the heater card every day after initial warm-up. Sensor
ceased completely when temperature was above 95° F. Sensor head was
vhotpwater proofed and had to be Bisassembled and dried every time it
rained.
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Report of Elizabeth K. Ralph (page 3)

University of Pennsylvania Requirements from Varian Associates
for field work, spring and summer, 1969

Repair of Cesium Sensor No. 49-544-90 (now at Varian)

Possible repair of Readout No. 49-116-93 (now at U. of Pa.)
if it does not operate stably after replacement of Shelly
lights.

Return of U, of Pa. demountable sensor staff and housing which
has been lost at Varian Associates for more than six months.

Loan of gift of one complete V-4971 search magnetometer (now at Varian)
including:

1 audio readout, checked for stability in heat.

1 cesium sensor with demountable staff, also checked for
stability in heat

| battery charger with provision for fast and slow charging.
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