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ABSTRACT: lmportant artifacts have been found in situ (i.e., uot redeposited) within lacustrine deposits in the Valsequillo region.
These deposits contain many diatoms which indicate an age corresponding to the Sangamonian Interglacial sensu lato (80,000 to ca.
220,000yr BP). Two of the four samples in this study are associated with the Dorenberg skull or with stratigraphic units which contain
bifacial tools. The remaining two samples are from diatomaceous deposits which are also Sangamonian and stratigraphically above the
artifact units. These four diatomaceous samples yielded 30 extinct and 143 extant diatom taxa. The ages of the four samples correspond to
other diatomaceous samples (some of which are associated with artifacts) from nearby Valsequillo localities. A post-Sangamonian age
for these four diatom-bearing samples is discounted by the presence of Navicula bronislaae and N. dorenbergi, both of which have short
stratigraphic ranges and are known only from the Sangamonian (or its equivalents), and by 13 diatoms which evidently have known long
stratigraphic ranges and extinctions before the end of the Sangamonian. An age no older than Sangamonian for the artifacts and their en-
closing diatomaceous deposits is indicated by the presence of two diatoms (Epithemia zebra var. undulata and Navicula creguti) known
only from Sangamonian (or = age) or younger and by an extant diatom, Cymbella cistula var. gibbosa (C. gibbosa), which has its first oc-

currence in the Sangamonian.

INTRODUCTION

Diatom analysis can be quite useful in archaeological studies,
as many, such as Battarbee (1988), have noted. It is still a
greatly under-used technique, given the large number of impor-
tant archaeological sites which are known to be associated with
diatom deposition, e.g., Lubbock Lake (Hohn and Hellerman
1961), Clovis (Lohman 19335), etc. After pioneering diatom
studies in archaeology by such investigators as Reichelt (1899)
and Lohman (1935), in the last few decades diatom studies in
relation to archaeology have greatly intensified, e.g.: Wuthrich
(1971), Neolithic of Lake Neuchatel, Switzerland; Risberg
(1988), Kyrktorp, Sweden; Denys (1992), Gent, Belgium; and,
Mori (1999), 48 archaeological sites in Japan.

It was known in Europe over a century ago that the so-called
“Puebla Man" or Valsequillo artifacts were older than the Last
Ice Age (Reichelt 1900). Despite evidence from geology, geo-
morphology, radiometric dating, tephrochronology and micro-
paleontology, most American archaeologists ignore or refuse to
believe the great antiquity of these artifacts (Steen-McIntyre
2002). Claims as those, such as Picardo (1997), of 30,000yr BP
or less for the tools at Valsequillo are still inconclusive (see
Covey 2002). Some have made special efforts to discredit the
great antiquity of important artifacts from the Valsequillo sites
(including Hueyatlaco) and have tried to cast doubt upon the
age determinations of these artifacts and the careful archaeolog-
ical work in the Valsequillo region by such investigators as
Armenta Camacho (1978) and Irwin-Williams (1967).

The contributions of Reichelt (1899, 1900), Hustedt (1913,
1934, 1966), and VanLandingham (2000, 2002a) added to our
knowledge of fossil diatoms and Chrysophyta cysts of the
Puebla (Valsequillo) region and are adequate to make a very
good case for an age assignment of Last Interglacial or
Sangamonian sensu lato (= 80,000 to ca. 220,000yr BP). Nu-

merous radiometric dates mentioned by such investigators as
Szabo et al. (1969) and Naeser ex Steen-McIntyre et al. (1981)
from rocks within the region would also denote a last intergla-
cial (or older) age for the Hueyatlaco artifacts.

The main purpose of the present report is to demonstrate with
freshwater diatom biostratigraphy that the age of the Dorenberg
skull and associated Hueyatlaco artifacts is Sangamonian, and
not, as suggested elsewhere, a much later date.

MATERIALS AND METHODS

Four samples (group 1) from the Hueyatlaco site were selected
for comparison with two samples (group 2) of the same age but
foreign to Mexico and with three samples (group 3) of younger
ages from adjacent areas in Mexico. Biostratigraphic determi-
nations were based on microscopic examinations of these 9
samples in which 246 taxa of diatoms were identified (tables 1
and 2).

Group 1. Middle Pleistocene (Sangamonian or equivalent) age,
Hueyatlaco and Valsequillo regions of Mexico:

CAS 191090 - Material scraped by H. Reichelt (1899) from in-
side the Dorenberg skull from south of Puebla, Mexico; slide
prepared by F. Hustedt in 1949; corresponds with unit D - upper
unit E zone (from sites 2-4 on text-figure 1; see also text-figure
2); contains the -syntype of Surirella obscura Reichelt in
Hustedt (1913) (see Mahood 1978, p. 343) and the topotypes of
Navicula dorenbergi Reichelt (1900) and Pinnularia sub-
flexuosa Hustedt (1934); from the California Academy of Sci-
ences (CAS) H. E. Sovereign Collection of microscope slides,
accession number 600000.

VL1972 - Collected February 1,1930, by G. J. Sielaff from the
north side of the Rio Atoyac, 75 miles southeast of Mexico City
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TEXT-FIGURE 1
Map of Valsequillo Reservoir area south of Puebla, Mexico, showing places where diatom bearing deposits were sampled.
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TEXT-FIGURE 2

These five stratigraphic sections and cores of H. E. Malde (collected in 1964-1973) in the Valsequillo Reservoir area correspond with 1-5 on text-figure
1). Hueyatlaco Archeological Site composite is modified from Steen-McIntyre etal. (1981) and Irwin-Williams (1967, 1973). Measured section 14 com-
posite (with 14C dates) is modified from Szabo et al. (1969). Pennate to Centric (P:C) ratio is at the right of each sample number. A-T = Irwin-Williams
units (unit H is not shown). BG = Balsas Group. BVL = Buena Vista Lapilli. CF = Channel Fill. HA = Hueyatlaco Ash. TBM =Tetela Brown Mud. TEP =
Tepetate. XT = Xalnene Tuff. Dotted lines = biostratigraphic correlations between diatom samples which correspond to the unit D - upper unit E zone.
Long dashed lines = biostratigraphic correlations between other diatom samples. Long solid lines = lithostratigraphic correlations.
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TABLE 1
Percentages of extant taxa in samples from groups 1, 2, and 3. X = < 1%.
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Achnanthes affinis ..... Ceerre s e X

A. cleved ..o e seeatestssaas 6

A, exigua ciiiieiinaenns et eacarer e ceean X

A. hauckiana ............ e en et X

A. lanceolata ....vviiieniiannn e cerecnnnesn X

A. lanceolata v. dubia ........ sr s rresesenan X

A. lanceolata v. elliptica ....eveevvevnnnns X 2

A. lanceolata v. rostrata ...... ceenen Creeee X

A. microcephala ..... Cieresiisannae ceeecases X

A. minutissima «.cvvvevsnennn cheeesaaan ceen X

A, oestrupii ....veecinann, Cheseraer e X

A. peragalli ... Creeeeasesaessaane cheeees X

Amphicampa mirabilis ............ Cerereaa s 2 X

Amphora coffeaeformis ......ovevennnnsnn e X X X

A. coffeaeformis v. acutiuscula ............ X

A, gigantea f. minor ...... 0 i, X

A. ovalis ci.eeinninann, . e saeaans . X 2 6

A. ovalis v. affinis .....cc.0c0ivenenn, veese X 7

A. ovalis v. pediculus ........... ceeneen N X 4

A. proteus ....... he e neeses e sansenn e 3

A, SPP: tirreiiiiii ittt cerees cee 19

A. veneta +.i.iiiiin e ceees et neas e X

Anomoeoneis sphaerophora «..eeiveriecreeeeonns X

A. sphaerophora v. guentheri ........... e X

A. sphaerophora v. sculpta .ccceaeennn. ceenn X X

Caloneis bacillum ..... e s seasaean e ceee 2

C. lewisii ..... Ceearrers e eieaeaa .. X

Cocconeis diminuta seeeevvene et hiaaees e X 16

C. disculus ....... oo san cer ettt ean PN 2

C. pediculuS voveerrenrororoncraoensonrannes 8

C. placentuld ...evesenssnnsassssnnns creeees X 4

C. placentula v. euglypta ......... e X X X

C. placentula v. intermedia ........... . X 1

C. placentula v. lineata «..svvrennnnransess X X X 26

Coscinodiscus marginatum ¢.ceeeeceoeaes ¢

C. oculus iridis ...... et e et e ne e X

Cyclotella AtOMUS cvvervenensnooses e en e X

C. dUDIUS +vevvvvveeonnnnacens e X

C. glomerata ..ocovevesnnssanas esesereans e X

C. meneghiniana ..cevvrveveciirininceannns .o X 2

Cymatopleura elliptica v. constricta ....... X

C. s0lea vovinnnnrnnnnennonnanns Cieiee e X

Cymbella affinis .vevevevenennnns cet e . 3 2

C. aspera ....vevnnn e . N cesen X

C. cistula «vvvvvrrnnnnnnn e ieeir e N 6 8

C. cistula v. gibbosa +cvcveiniiinnnnaans “es 2 X

C. cymbiformis «.ovveuveneiinnns e es e e 2 X X

C. delicatula v.oveeneerreneensnsonnnsn ceeens 2

C. gracilis ...... e e e e X 1

C. hauckii ...... P Creeeee X

C. helvetica ‘vovevevvnnnnns Ceeess et X X

C. lanceolatd «e-teeerrocorannnes cec e N X 2

C. mexicana .+v.vverenincnenaann Cer et X X 3

C. microcephala ....ivivvecncnnans et X
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TABLE 1, continued.
Percentages of extant taxa in samples from groups 1, 2, and 3. X =< 1%.
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zebra ......0... ceresecananne ceanen ceenees
zebra v. porcellus ..cecveeens creeeenaees
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intermedia ..... Cesseeseaas e et aaan e

lapponica ..c..vvieniinnnnn ce e esaae .o
leptostauron ....... Ceeetesereee st aen

leptostauron v. rhomboides ......... e
. nitzschioides ... e e cenn
pinnata ....... Citsessresrerane ceteeesenn
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TABLE 1, continued.
Percentages of extant taxa in samples from groups 1, 2, and 3. X =< 1%.

CAS 191090
CAS 181014

VL 1972
VL 2082
- VL 2083
VL 1904
VL 854
VL 2084

Fragilaria pinnata v. turgidula .....eeuuesss
Gomphonema acuminatul V. MONELANUD .. eveoess

G. angustatum .....c.ooox0se P esser et et aenan
Go gracile civiiiiiiiii ettt ‘e

G. gracile v. lanceolatum .....cccuevvvunnns
. Intricatul soeeeececoosoronas Ceereeeeaan .
lanceolatum v. insignis ....eveescvenenss X
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pfannkucheae ........ feearrreccas e raenen X
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Hantzschia amphioXys «e.eeeeriveencneecnneans X 36 17 14 X 38
H. amphioxys v. capitata «evevericiennenannss X 3

H. amphioxys v. vivax ....... feei it X 15 2

Mastogloia elliptica v. dansei ............. X

Melosira ambigua «eeeeeerosssasoonnersannans 2
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TABLE 1. continued.
Percentages of extant taxa in samples from groups 1, 2, and 3. X = < 1%.
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TEXT-FIGURE 3
Stratigraphic ranges of extinct diatoms in group 1 samples of table 2.* = present in all four samples. + = present also in sample VL 2082,

and 9 miles south of the railroad in Cuidad Puebla. Mexico; cor- Valley brickyard, Toronto, Ontario, Canada; fourth sand (.92m)

responds with unit D - upper unit E zone (from sites 2-4 on above the Illinoian till. Don #4 (3m above Illinoian till), and

text-figure 1; see also text-figure 2); CAS G. Dallas Hanna Dia- Don #20 (5.5m above Illinoian till) may be included with Don

tom Collection accession number 2221. #6, all three of which correspond with the Sangamonian Inter-
glacial Stage (based upon pollen and other fossils).

VL2082 - Collected September 23, 1997, by V. Steen-Mclntyre

at the Hueyatlaco archaeological site (3 on text-figure 1) (see VL1904 - Collected October 28, 1988, by S. L. Van-

also text-figure 2) on the north side of the Valsequillo Reser- Landingham from SW 1/4 SW 1/4 SW 1/4 sec. 30, T. 42 N.,R.
voir, at the base (120—1300111 from the surface) of the 55 E., Elko County, Nevada, 2.4km northwest of bridge over
Hueyatlaco Ash; repository at CAS. the North Fork of the Humboldt River; from a stratigraphic po-

sition near the top of the Hay Ranch Formation (middle Pleisto-

VL2083 - Collected September 24, 1997, by V. Steen-McIntyre cene); repository at CAS.

at the Hueyatlaco archaeological site (3 on text-figure 1) (see
also text-figure 2) on the north side of the Valsequillo Reser-
voir, at the base of the Buena Vista Lapilli (35-40cm from the
surface). “Superhydration curve (for water in glass vesicles) es-
sentially equal to Hueyatlaco Ash and to Yellowstone Tephra
dated 251,000yr”; repository at CAS.

Group 3. Modern, Holocene or postglacial age, State of Puebla
and adjacent regions, Mexico:

VL854 - Obtained from General Biological Supply House Inc.,
Chicago, lllinois, 1966; No. 6, cleaned diatomite (postglacial)

Group 2. Middle Pleistocene (Sangamonian) age, United States from the Ciudad Tlaxcala area, Tlaxcala State, Mexico; reposi-

and Canada: tory at CAS.
Don # 6 - Collected and described by H. C. Duthie and R. G. M. CAS 181014 - Collected by F. W. T. Kincaid, Summer, 1933;
Rani (1967) of the University of Waterloo, Ontario; from Don modern water sample from Lake Xochilmilco, Distrito Federal,

320



Micropaleontology, vol. 50, no. 4, 2004

_____ HOLOCENE .»—— TTT 77 1 -
w WISCONSINAN
et GLACIAL i N i
5 1T 1
SANGAMONIAN
INTERGLACIAL
ILLINOIAN [
GLACIAL
wt ke
a
a YARMOUTHIAN
S | INTERGLACIAL .
KANSAN
GLACIAL
> AFTONIAN INTERGL,
W
|2 |
W
% o
o
wl| k=
e NEBRASKAN
g | w GLACIAL
=) -
o 2 [
a S 3
2 o S
= [ <3 5e ”
S X £
---------- LI-O 20 318 s8s 5
> 5% | §5.0% &S|
b 95! S a >
2 b 3> §8:23%0s oYl |eds
L3 = 3 % 3BT
< L §Y $837F| Dodgersy| B8
N S =4 TR
u | g Sa38, cESSSSRY LS
33 ~L 8 oSS 0ESnD
TR RN O
15 SeSSEeE e ER NN SINNES
) EQEQ§\:§ DI OE O “ENg
Se<¥48G8ududuuusuuiug
. L
oy L‘
v
ao L5 {
w |
& = \
<
2 w |~ -0
=12 | L L
24 3 l._lj.l
S L]
= % 15 p |
Ma

TEXT-FIGURE 4

enting v. transsilvanica

rio komico

\—————————£. hungarica v. gracilior
£ se.

%

= Frogi

§
© <
3 g
g s 2 3 5
B4 S| @
53 3|8 & 2 2|3 o
T o R S ] S s 2~
a+ %S s 3 IR
5 G| ] ° S al| § g2
B $ 2 3 E) < 3 aad
LN | = € = = ) || 8SS
N ENYREY sle 83, 8. |E(%| 8,
3 EREY 2 £ .
gl 58| Se3asE 3Ree %% BSS,Nislelwl el
To kY £ b o% 3 Ssgevse| 3|0 >
SE %s G R8~e SESES $3a 3 sex 8|8l .
. g . S%_ o “8%8¢ [ QOSSR | 3B FQ:
> TOFE 8 oCuAag S : PEOI] 3| 2ed & 3
b Ay = ;TR ;R k> LTSSE o R £E 2 Y
3 L ‘i ew * S8 ~ eyaEds X8, T E3
;oo > . = £ - g B3
P20o887758u8Y 5o¥e-o8Ti8n 38 9857 19S55NS
3 3 o @ ] 2 |
SESES Ee o NS B8R 2508 30sV80.,058 5.802435y
R3S \ZQGE%’; 3 %uE.“&ﬁtv‘gEEE q‘smgé'%u%‘&nag
2298G 330l eHsE3uTeodr S Q. 2583 8
- R R R R e R P TeSSgAI/SITLA
N N N R R R S RN L N I N RN T
La gy RREEE%-;Q\ u&&fi’ngqmﬁ>§ |3 ahm§mgm'§§§
. [ A O R XS . G
[NCNRGTIUOR S S T2 2222 2L 3L 23 3L UL T A S
+ R Sl ]. L L L ]- L
1
1
L ]
L ]
'
]
1
|
}
L

40 Mo 24 Ma

Stratigraphic ranges of 65 extinct diatom taxa from the six lines of biostratigraphic correlation shown in text-figure 2. See table 3 for taxon occurrence

within the 15 samples used in the six lines of biostratigrahic correlation.

Mexico; elevation 2,260m; repository at CAS, H. E. Sovereign
Collection slide CAS 181014, accession No. 600350.

VL2084 - Collected September 23, 1997, by V. Steen-Mclntyre
at Hueyatlaco archaeological site (3 on text-figure 1) in unit A
of Irwin-Williams (see text-figure 2); from top 5¢cm of modern
soil which rests on top of Buena Vista Lapilli ; repository at
CAS.

Other biostratigraphic work included the microscopic examina-
tion of additional samples from measured sections § and 14,
cores 2 and 4, and the Hueyatlaco archaeological site (text-fig-
ure 1) which yielded the 65 extinct diatoms listed in table 3 and
text-figure 4 and which resulted in the six lines of
biostratigrahic correlation shown in text-figure 2.

RESULTS

The biochronology of diatom-bearing sequences in samples
collected by H. E. Malde of the United States Geological Sur-
vey in 1964-1970 from four localities in the Valsequillo region

(measured section 8, core 2 , core 4, and measured section [4)
all correlated with numerous diatomaceous samples from the
Hueyatlaco archaeological site including the four samples in
group 1 (see text-figures 1 and 2). These biostratigraphic corre-
lations between samples were based on taxa extinct at the end of
the Sangamonian, earliest known first occurrences, domi-
nance/subdominance associations, and Pennate to Centric (P:C)
ratios. These correlations are consistent with a Sangamonian
age (determined by the diatoms and Chrysophyta cysts in two
previously published studies, i.e., VanLandingham 2000,
2002a) for the group 1 samples associated with the Hueyatlaco
site and its artifacts (including the Dorenberg skull).

Taxa extinct at the end of the Sangamonian

These two previous studies of sedimentary deposits surrounding
artifacts at the Hueyatlaco archaeological site have yielded a list
of 4 Chrysophyta cysts (VanLandingham 2002a) and 15 dia-
toms (VanLandingham 2002b) which were extinct at the end of
the Sangamonian (i.e., ostensibly not known after the start of
the last ice age): a late glacial or postglacial age for the four
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TABLE 2

Percentages of extinct taxa in samples from groups 1, 2, and 3. Notice that group 3 samples (VL 854, CAS 181014, and VL 2084) have no extinct taxa.

X=<1%.

Achnanthes biasolettjana v. fossilis .....
A. lapidosa f. robusta «..eeeiitnciiaann..

Cymbella cymbiformis v. producta «...e....

C. plutonica «veveveninnnnen. et teeataaa
C. provoensis .....cco.unnn Crec et r et
C. sinuata v. laticeps .....coeieuiinnnnn
C. sturdii .......... Ceeet e e tesesaseaans
Diatoma capitata «eceeeveaassersnnnas

Epithemia cistula v. lunaris ..eeeeeenenn.

E. irregularis v. elongata ...cvoeceennan

E. zebra v. undulata ...iivvneennn
Eunotia pectinalis v. undulata f. triodon .

E. serpentina v. transsilvanica .........
Fragilaria lappomnica v. attenuata .......
F. leptostauren v. amphitetras ..... cerienens
Gomphonema duostriatum ...e...... et esaseanss

G. insigne v. acuminata ..:ecoiecransiannnas

G. parvulum v. clavatum ..

G. parvulum v. fossilis ........
Hantzschia amphioxys v. karelica ........
Navicula bronislaae ...... et eeer e sy
N. creguti ... .iiiiiiiiiena Ceeeeenn ..

N. elginensis v. campylonema ........

N. dorembergi ..........

N. pseudoscutiformis v. major ............
N. rotundella t.veivvvsecsserssetonsannnans

Nitzschia denticula v. pliocenica .......

Pinnularia esoX £. Major ceveeeioncesacenas
P. esox f. rectd vieeseenses e e e ceeraans

P. fontellil c.iiviinnnninrniionnsnnnsnnns
P. subflexuosa

S_—.Eantocseki

TOTAL EXTINCT TAXA

RATIOS OF PENNATE TO CENTRIC DIATOMS
(Includes both extinct and extant taxa)

Rhopalodia gibba v. iugalis t.vviiernnnnneann
Stephanodiscus excentricus ........ cerenaae
S. lineatus v. carconensis ? ..cverevnniannn

8 =
S oA a ™ - S«
N t~ 0 @ [No R o ] ~F @@ o
- 5 2 & 3 2 —
W) [= w)
3 g 8 ¢ 8 & S
X
X
X 10 X 3
X
X
X
X
X
X
X
X
X
X .
X
X
X
X
X X
X
X X
X
X
X
3
X
X
4
X
X
X
20
2
X
X
X
8 17 6 3 2% 4 0 0 0

81:1 184:1 1741 266:1 1618:1 250:1 1:1.2 711 131

* Extinct taxa listed here are from closely related strata at the same site as Don
#6 (i.e., Don #4 and Don #20 respectively are slightly below and above the Don #6

sample).

samples in group 1 is eliminated by these 19 extinct taxa. The 4
extinct chrysophyte cysts are: Qutesia membranosa (Trachelo-
monas yberiensis v. membranosa) Frenguelli (1932) and Cyst
type 5, 11 (plate 7, figure 76), and 14 of VanLandingham
(1964) (see Covey 2002 and VanLandingham 2002a). The 15
extinct diatoms (shown in text-figure 3) are: Achnanthes
biasolettiana v. fossilis Frenguelli (1936), A. lapidosa f.
robusta Moiseeva (1960) (plate 6, figure 1-2), Cymbella

plutonica Pantocsek (1892) (plate 4, figure 1), Diatoma
capitata Lauby (1910) (plate 6, figure 23-25; plate 8, figure 6),
Epithemia cistula v. lunaris Grunow (1882) (plate 4, figure 4-7,
plate 8, figure 2), Eunotia serpeniina v. transsilvanica
Pantocsek (1892) (plate 7, figure 40), Fragilaria leptostauron
v. amphitetras Grunow (1882) (plate 4, figure 9; plate 8, figure
11-14), Gomphonema insigne v. acuminata Héribaud (1902)
(plate 8, figure 9), G. parvulum v. clavarum Okuno (1952)



