REPORT TO HAL MALDE

ON EXAMINATION OF SELECTED SAMPLES
FROM VRLSEQUILLO AREA, PUEBLA, MEXICO
March 30,1966




INTRODUCTION

The following is a report from me to Hal Malde, dated March 30, 1966, giving the
results of my first laboratory and microscope examination of selected samples of
tephra from the Valsequillo area. | have only now determined (from Hal’s field notes)
the locations of these samples. It was thought from the start of the project that |
should examine the samples “cold”, with no information about them other than his
field sample numbers. This to cut out any unintentional bias on my part. It was a
good plan.

In 1966 we thought we were working with Late Pleistocene and Holocene tephra in
the Hueyatlaco area. You'll note that, even so, | record that the samples at and
near the site are notably weathered and indurated. This is now known to be caused,
at least in large part, by their great age. One disturbing item: the exact location of
sample 64M128/V5 (field notes, p. 144) could not be determined — pages 141 -
145 are missing from the record. A note on page 140 suggests it was collected at
Hueyatlaco 2, square 22-1, Bed B-2. Pages 63-64, which records some information
on Section 2, northwest of the town of Buena Vista Tetela, are also missing, at least
from the copy | have.

Of special interest are samples 64M121/V4 and 65M116/V6, collected in the upper
reaches of Atepitzingo barranca (Bca. Atepencillo on the San Francisco
Totimehuacan map?), in the badlands north of Totimehuacan. According to Hal's
field notes, they lie BELOW a limestone that continues upstream as a ledge along
the west bank only, and 3.5 m ABOVE a shell bed (the source of the 14C date?)
The 14C date for a sample from the barranca is greater than 35,000 years. Szabo
got U-series dates on a horse metapodial from there of 340,000 plus/minus 100,000
years, greater than 180,000 years, and (open date) 260,000 plus/minus 60,000 years
(see Szabo et al., 1969). The tephra samples contain beta quartz, which could make
them equivalent in age to “my” B.V. lapilli, now dated at around 250,000 years and/
or the lapilli channel in the Hueyatlaco area. Armenta’s monograph records three
scribed bones as coming from Atepitzingo. Definitely an area that should be exam-
ined thoroughly for signs of early humans — perhaps the 2003 season if the reser-
voir level continues high?



MEMORANDUM

TO: Hal Malde
FROM: Virginia Steen
DATE: Maxch 30, 1966

RE: Results of Preliminary Investigation of Selected
Tephra Samples from the Valsequillo Area, Mexico.

The eight priority samples chosen by you were given a
quick looke-see in hand specimen and under the petrographic
microscene. The following observations were made: (1) size
of fragments; (2) purity of sample; (3) degree of induration;
(4) color; (5) examination of glass shards, including shape,
bubble cavities, refractive index and devitrification; (6)
examination of phenocrysts, including amount and (rovchly)
some idea of mineral species., From this hurried examination,
the following information was obtained:

Sample 64=-M-1 (66-V=l)
1. .5g9-, 140%4 >2.99 >300%# >3.1g
2, Megascopically appears quite pure

3. Moderately indurated subangular-blocky "peds" and single=-
grain material-noncalcareous

4. Light gray (l0YR6/1, moist)

5. (a) Shards tend towards a bladed habit and commonly appear
striated,

(v) Bubble cavities spheroidal to ellipsoidal
(c) Modal n ca 1.499, wide range

(1) Shards are devitrifying or are being replaced, producing
patchy, low~order interference colors., With gypsum plate
inserted, long axis of shards (parallel to striations) are
length~slow, This low-order birefringent material appears
to have a lower refractive index than the glass, Shards
appear clear with uncrossed nichols,
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6. Only a few crystalline fragments; may be "tramp." Absence of
significant microlites and crystallites.

Sample studied consisted of one disaggregated "ned."



Sample G4«=M-4 (G6~V-2)

1.

5.

6.

1.3y >60i# 71.2g9 >140# » 3.5g >300s 12,49
Coarser fractions contain aggregates. Size range skewed
because of aggregation of material.

Arpears to be partially cemented with a secondary material.
v..ak to moderately indurated subangular~blocky "peds" and
single~jrain material. Some coarse (?) pockets in peds,
Nencalecareous, may have alteration products,

Pinkish white (7.5 YR 8/2, moist)

(a) Shards habit includes equant, curved, and cylindrical

shards (hetero-habit). Some striae on fragments, probably
due to oriented bubble tubes,

(b) Vesiclées rather scarce, many tend to be ellipsoidal,
some are long and drawn out,

(c) Modal z ¢a 1.496, moderately wide range

(1) Shards are devitrifying or are being replaced, producing
patchy, low~order interference colors, With gypsum plate
inserted, long axis of shards (»oarallel to striations) are
length-slow.

only a few discrete crystals

Sample studied consisted of both peds and loose material.

Sample 64=M~5 (66-V-3)

1.
2,
3.

Largest fragment 1 am long diameter

Megascopically appears quite purxe

Moderate cementation by a claylike (?) substance, Sample
consists of a few sub-ionuded aggregates and primerily indivie
dual fragments. Noncalcareous.

Coarser fraction white to very pale brown (10YR 8/1-3, moist)

{a) Shards roughly equant to cylinderical, glass has a
"crinkly" surface.

(b) Vesicles primarily spheroidal to oveid

(c) Meodal n ca 1.502, moderately wide index range in a single
Eragment.

(<) cGlass shows low-~birefringence microlites. Birefringence
lengthe-slow when cylindrical particles oriented NW-SE,
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6. BSample contains ca 5 (?) % phenocrysts, including amphibole
(pleochroic green to brown, feldspar (?) (showing zoning),
devitrifyving brown glass? (gives wavy extinction, low-order
birefringence), high temp. quartz (?) (euhedral, bipyramidial);
opagques; biotite,

Sample studied consisted of washed, discrete fragments 1 mm
small diameter and larger in size,

Sample 64«M~121 (66-V=4)

1. Iarger angular fragments 10 mm long diameter largest rounded
fragments 6 mm long diaméter.

2, Appears to be a mixture of at least two different pumices,
Few foreign rock fragments and rounded crystals also noted,

3. Mcderate cementation, calcareous.

. angular fragments vdry pale brown (10YR 8/3, moist) rounded
fragments white (10YR 8/1, umoist)

5. Angular fragments-Sample wholly birefrxigent showing highe-

orde. colors, No glass structures noted, Sample crushed
with great difficulty in mortar.

Rounded fragments~

(2) Shards crush to a hackly patterxn, which gives the larger
fragments a rough surface texture,

(b) Vesicles primarily spheroid

(¢) Modal n ca 1.514, low n range

(d) Sample shows a little patchy, low-order birefringence,
Specks of high~order material also present (calcite?)

6. (Rounded fragments)
ca 1-2% phenocrysts, including feldspar (irrey. fracture,

twinning); amphibole (pleochroic green to brown); small, low
birefringent crystals,

Sample studied consisted of washed,. discrete f{ragments 1 um
minimum diameter and larger.

Sampls 64=M=128 (66=V-5)

1. Not determined tec date. Fine-grainced material; under x400
magnification fragments show bubble cavities and shard-like
habit,

2. HMegascopically appears quite pure,

3. Very well indurated sample; may be cut and scraped with a
knife, and may be broked with a rock hammer, Noncalcareous

4, Light pinkish gray (7.5 YR 7/1, moist)
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5. (a), (b)) I want to sieve the material and look at it more
closely before I say anything about the shard habit and
shape of vesicles,
(c) Modal n ca 1.510; relatively narrow range
(1) Few length~slow white and gray microlites in glass,

6. Ca 5% crystalline material. Probably mostly “tramp."

Sample studied consisted of knife scrapings from the well-
indurated sample.

Sample 65~M-116 (66-V=6)

1, Not determined to date., TFive~grained material; under x400
magnification couvld see curved, shard-like outlines,

2. ¢Cemented =with a carbonate. Tramp crystals seen.

3. Very well-indurated sample; broke with blows from a rock
hammer., Calcareous or dolomitic,

4, Light gray (10¥YR 7/1, moist)

5. (a), (b) I want to remove the cement and lock at the shards
more closely before I say anything about shard habit or
shape of the bubble cavities,

(¢c) Modal n ca 1.513; wide index range.

(d) Difficult to tell because of presence of cement.

6. Ca 4% crystalline material, not including cement. Probably
mostly “"tramp." )

Sample studied consisted of disaggregated particles resulting
from breakdown of the sample with the rock hammer.

Sample 65-M~142 (€66-V-7)
1. Long diameter of largest pumice fragment &5 mm, tabular

2., Discrete bomb-size fragments ( > 32 mm)

S

. Most fragments stained strong brown (7.5 YR 4/6, moist)
both inside and outside. One fragment grayish brown (LOYR 5/2,
moist) on inside.
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5. (a) Shards appear to break roughly ecquant to tabulaxr and
have a very lacy appearance.

(b) Bubble cavities are spheroidal to ovoid.

(c) Modal n ca 1.513, moderately wide n range in one fragment.

(1) Common, fine needle-like microlites in glass, length-fast,
6. Considerable phenocryst material which tends to concentrate

on the 60#% and 140¢ gieves. Crystals include; plagioclase

(twinning, zoning); amphibole (?) (dark green, sl. pleochroic,

hich-extinction angle), others,

Sample studied consisted of pieces of 10 discrete fragments.
Iron was removed freom the sampnle before microscope examination.

Sample 65-M-209 (66~V=-8)

1. One pumice lump 140 mn long diameter, subrounded.

3. HNonecalcarsous

4., Inside-vhite
Outside-white and light yellowish brown (10YR 6/4, moist)
with a sharp line of demarcation between the stained and
unstained exterior, probably representing partial burial.

5. (a) fragments tend to break equant to roughly cylindrical.
(b) Numerous bubble cavities, usually distorted, with some
very long and drawn out, Vesicles up to 8 mm diam. in size
were noted,
(=) Modal n ca 1.502, small n range
(3) Glass isotropic

6. Numerous phenocrysts (ca 25%), including amphibole (pheochroic
brown-green); feldspar; (+), low birefringent mineral with high
2 VvV (?7?); opacue; biotite,

Sample studied consisted of a 5 % 5 ¥ 2 mm area in the center of
the lump.
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