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ABSTRACT

he Berriasian-Valanginian Taraises Formation in the subsurface of northeastern Mexico
consists of an intercalation of argillaceous limestone and shale. This formation is
divided into two members, based on lithologic characteristics defined from electric and

radioactivity logs from oil wells in northeastern Mexico. In addition, two small ammonite
groups of the subfamily Olcostephaninae (upper Valanginian) collected at Potrero de Garcia,
Nuevo Le6n, northeastern Mexico, are described: (1) Capeloites neoleonense n. sp. and (2)
Garcites potrerensis n. gen. and sp. and G. cavernensis n. gen. and sp. The presence of
Dichotomites (Dichotomites) sp. in the same beds supports an late Valanginian age for these
strata. One specimen of Capeloites obtained from a core of the La Laja-8 well, south of
Tampico City, eastern Mexico, designates an late Valanginian age for the interval drilled
(2556-2562 m) in the so-called Lower Tamaulipas Formation in this area. Global geographic
distribution of Capeloites is restricted to France, Spain, and Peru; its presence in Mexico sup-
ports a biogeographic link between Europe and America.

INTRODUCTION

The Taraises Formation was first described in northern Mex-
ico by Imlay (1938) as “a limestone and marl facies with a large
cephalopod fauna of Neocomian (Berriasian to lower Hauteriv-
ian) age. . . .” He divided this formation into two members.
The lower member consists of a compact limestone separated
by marly beds. The upper member consists of thin- to medium-
bedded limestone and marl.

The contact between these two members is apparently con-
formable. The lower contact of the Taraises Formation with the
underlying Upper Jurassic La Casita Formation is transitional.
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Its upper contact with the limestone of the Cupido Formation
(Hauterivian-lower Aptian) is abrupt. The Taraises Formation
represents open-water deposits of the Neocomian sea (Imlay,
1944), into which clay was introduced, probably from the
Coahuila block.

Fossils of Berriasian to early Hauterivian age were studied by
Burckhardt (1930) and by Bose (1923) in northern Mexico, and
some of them were later considered as having been collected
from the Taraises Formation. Berriasian to lower Hauterivian
ammonites of this formation include the following genera:
Bochianites, Spiticeras, Olcostephanus, Valanginites, Mexi-
canoceras, Berriasella, Subthurmannia, Karakaschiceras, Neo-
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comites, Kilianella, Distoloceras, and Acan-

thodiscus (Imlay, 1937, 1938, 1940, 1944;
Canta-Chapa, 1966, 1972, 1992; Con-
treras, 1977; Pefia-Mufioz, 1964; Young,
1988).

THE TARAISES FORMATION IN
NORTHEASTERN MEXICO

In the present study, the Taraises For-
mation is described from the subsurface of
northeastern Mexico using well logs and
ammonite biostratigraphy (Figure 1a).
New upper Valanginian ammonites of the
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the Calichoso-1 well, ammonites were
assigned to the upper Valanginian (Cantd-
Chapa, 1963, 1972). Logs are used to es-
tablish the exact stratigraphic position of
the fossils, and they are also correlated
with logs and specimens of nearby wells, such as the Anahuac-
4 and -5, Cadena-3, San Javier-2, Pesquerias-1, and Los Her-
reras-2 (Figure 1).

The top of the La Casita Formation (Upper Jurassic) and
the bases of the Taraises and Cupido Formations (Lower Cre-
taceous) are determined with radioactivity logs (Figure 3).
They are also correlated with electric logs in sections corre-
sponding to the same formations drilled in the Anahuac-2
and Pesquerias-1 wells. Important biostratigraphic ammonite
data are revised from wells where only electric logs are avail-
able (Figure 4).

The transitional contact between the Taraises and the La
Casita Formations is placed at the decrease in value of the
gamma and neutron curves (Figure 3). The spontaneous poten-
tial (SP) curve changes in value (south part of the section) in
the Cadena-3, Los Herreras-2, and Pesquerias-1 wells. The SP
curve is flat in the northern part of the section (Figure 4). This
contact corresponds to the Jurassic-Cretaceous boundary in
northeastern Mexico (Figures 3 and 4), and it was dated with

FiGURE 1. (a) Location map showing the oil wells studied. (b) Lower Creta-
ceous rocks in the Potrero de Garcia, Villa de Garcia, 20 km northwest of Mon-
terrey, northeastern Mexico.

the late Tithonian ammonites Proniceras, Salinites, Substeuero-
ceras, Kossmatia, and Salinites in the upper part of the La Casita
Formation; specimens were found in several wells of the same
area studied here (CantG-Chapa, 1999). The Taraises-La Casita
Formations contact is present at different depths from 3250 m
(San Javier-2 well) to 1850 m (Pesqueria-1 well) as a result of
the Paras fault system in the studied area (Cantd-Chapa, 1989).

The flat SP curve does not allow for a precise determination
of the Taraises and Cupido Formations; however, the contact is
established utilizing gamma-ray well logs. Radioactivity and
resistivity logs decrease in value at the contact (Figures 3 and 4).

Members

The Taraises Formation consists of interbedded limestone,
shaly limestone, and shale in the subsurface of northeastern
Mexico. It is divided into two members of approximately equal
thickness. The lower member consists of approximately 140 m
of a dense limestone with a thin, shaly bed near the base. The
gamma-ray curve stays uniformly toward the left through this
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FIGURE 2. Location map (a) and gamma-ray log (b)
showing the Lower Tamaulipas Formation (Lower Creta-
ceous) in La Laja-8 well, south of Tampico, eastern Mexico
(Cantu-Chapa, 2001).

member, but it changes as it cuts across the transitional con-
tact with the La Casita Formation (Figure 3). The SP curve is
flat in the lower member and shows a change decreasing in
value as it crosses the contact between the La Casita and
Taraises Formations (Cadena-3, Los Herreras-2, and Pesquerias-
1 wells; Figure 4). The resistivity and radioactivity logs display
important value changes, increasing at the contact between
the members, thus permitting characterization of the lower
member (Figures 3 and 4).

No Berriasian ammonites were found in the cores studied.
Possible age-equivalent rocks are inferred by their stratigraphic
position. The upper Tithonian (Cantd-Chapa, 1999) and upper
Valanginian ammonites in the wells establish the age of the
lower member (Figures 3 and 4).

The upper member consists of about 130 m of shaly lime-
stone. Gamma-ray and neutron curves are shifted to the center
when recording this lithology in the Anahuac-4 and -5, San
Javier-2, and Pesquerias-1 wells. A negative departure is ob-
served in the two microresistivity curves through the upper
member. The contact between the Taraises and Cupido Forma-
tions is abrupt, as shown by the gamma-ray and neutron
curves (Figure 3). The resistivity curve presents an important
change in value in the upper member of the Taraises Forma-
tion. Ammonites were found in the upper member (Figures 3
and 4).

Age Revision of the Core Number 12
from the Anahuac-1 Well

The stratigraphic study of the Taraises Formation in the
Anahuac-1 well shows that the ammonites from core number
12 (2499-2503 m) were erroneously attributed to the upper
Tithonian (Cantt-Chapa, 1963). Ammonites found in this core
must be restudied. The exact position of core number 12 is
here established in a stratigraphic cross section (Figure 4). The
comparison of the radioactivity and electric logs of the Ana-
huac-2 well and the electric logs of the Anahuac-1 well shows
that core number 12 of the latter well was taken from the
upper member of the Taraises Formation. Also, the systematic
position of core number 12 ammonites from the Anahuac-1
well are herein modified.

Protancyloceras anahuacensis Canti-Chapa, 1963, was pro-
posed as the name for a heteromorph ammonite with a
smooth ventral line and simple ribs; it was found in this well
and assigned to the upper Tithonian by Canta-Chapa (1963, p.
28, Plate I, Figures 2-4) (Figure 5.1).

Later, Bejucoceras Cant-Chapa (1976) was proposed as the
name for a heteromorph ammonite with characteristics similar
to those of P. anahuasensis. Bejucoceras was found associated
with Leopoldia victoriensis Imlay in the Bejuco-6 well, (cores 3-5,
1904-1920 m) in eastern Mexico (Figure 2). Both fossils were
assigned to the lower Hauterivian by Canta-Chapa (1976);
their age was established by L. victoriensis after Imlay (1937).
However, the genus Leopoldia was restudied, and some forms
were considered as belonging to Karakaschiceras. The radial
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FIGURE 5. 1. Bejucoceras simplecostatum Canti-Chapa, Anahuac-1 well, core 12 (2499-2503 m), Escuela Superior de Inge-
nieria y Arquitectura (ESIA)-1032; 2. Bejucoceras sp., Cadena-3 well, core 1 (2940-2946 m), ESIA-1033; 3, 4. Bejucoceras sp.,
San Javier-2 well, core 14 (3120-3124 m), ESIA-1034, ESIA-1035; 5, 8, 10. Neocomites sp., San Javier-2 well, core 14 (3120-
3124 m), 5.8 contains a fragmented pelecypod, ESIA-1036, ESIA-1037, ESIA-1038; 6. Neocomitinae, Anahuac-1 well, core
12 (2499-2503 m), ESIA-1039; 7. Neocomitinae, ventral region, San Javier-2 well, core 14 (3120-3124 m), ESIA-1040; 9.
Neocomites sp., Cadena-3 well, core 1 (2940-2946 m), ESIA-1041; 11, 12. Bochianites sp., Anahuac-5 well, core 6 (2452-
2463 m), Los Herreras-2 well, core 3 (2479-2484 m), ESIA-1042, ESIA-1043; 13. Neocomitinae, Los Herreras-2 well, core 3
(2479-2484 m), ESIA-1058; 14, 15. cf. Sarasinella sp., Anahuac-1 well, core 12 (2499-2503 m), ESIA-1044, ESIA-1045. Age:
Taraises Formation upper member (upper Valanginian), northeastern Mexico. All specimens are x 2.
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direction of the ventrolateral tubercle characterizes this last
genus (Thieuloy, 1971), which is now dated by the top of the
lower Valanginian to the base of the upper Valanginian (Kem-
per et al., 1981).

The Mexican Bejucoceras was recently considered to be
Aegocrioceras Spath (1924) of the lower Hauterivian from
Europe by Wright et al. (1996). This last genus has simple ribs
that cross transversely the ventral region (Kemper, 1992; Raw-
son, 1975). The genera differ by their ventral ribbing and age,
which justifies separating them. Bejucoceras Canti-Chapa,
1976, must be recognized as a Valanginian genus, as its
smooth midventral band distinguishes it from the lower Hau-
terivian Aegocrioceras (Kemper et al., 1981). Bejucoceras simple-
costatum Canta-Chapa (1976, p. 65) must be conserved as the
type species of Bejucoceras. P. anahuasensis (Canta-Chapa,
1963) of the Anahuac-1 well (core 12), is here considered as a
synonym of B. simplecostatum Cantd-Chapa, 1976.

Bejucoceras (Figure 5.2) is present in the upper member of
the Taraises Formation (as it is found in cores from the three
oil-wells studied here). It is associated with Neocomites sp. (Fig-
ure 5.9) and Karakaschiceras sp. (Figure 6.6) in the Cadena-3
well (core 1, 2940-2946 m). Bejucoceras sp. (Figure 5.3) is also
associated with Neocomites sp. (Figure 5.5 and 5.8) and
Olcostephanus sp. (Figure 6.10) in the San Javier-2 well (core 14,
3120-3124 m); a pelecypod fragment is present in the last core
(Figure 5.8). B. simplecostatum Canta-Chapa (Figure 5.1) was
found associated with Bochianites sp. (Cant-Chapa, 1963),
and cf. Sarasinella sp. in the Anahuac-1 well (core 12, 2499-
2503 m) (Figures 5.14 and 5.15).

Other Ammonites of the Taraises Formation
from Oil Wells in Northeastern Mexico

Three ammonite groups were found in the upper member
of the Taraises Formation in oil wells of northeastern Mexico:
heteromorphs (Bejucoceras and Bochianites), neocomitins, and
olcostephanins. They allow the Taraises Formation to be dated
as Valanginian.

Heteromorph Ammonites

Bejucoceras has been studied previously. Bochianites sp.
(Canta-Chapa, 1963, Plate I, Figure 6, p. 29) was found in Ana-
huac-1 well (core 12), in the Anahuac-5 well (core 6, 2452-2463
m) (Figure 5.11), and the Los Herreras-2 well (core 3, 2479-2484
m) (Figure 5.12). Bochianites was studied by Young (1988) in the
Taraises Formation in northeastern Mexico.

Neocomitins

Fragmented and involute ammonites are here assigned to
Neocomites sp. because of their fine, sigmoidal ribs irregularly
dividing at the umbilical bullae and in the middle of the flanks
(Figure 5.5 and 5.10). They were found in the upper member of
the Taraises Formation (Figures 3 and 4) and are associated
with Karakaschicheras sp. in the San Javier-2 well (core 14). Neo-
comites sp. was also found in the Cadena-3 well (core 1) (Figure

5.9). Our specimens resemble N. acuticostatus Imlay (1937, p.
580, Plate 10, Figure 2) with their fine ribbing and irregular
division of ribs.

Fragmented specimens of neocomitins were found from the
base to the top of the upper member of the Taraises Formation
in the Cadena-3 well (core 1) (Figure 6.1 and 6.4) and in the
Anahuac-4 well (core 6, 2372-2378 m) (Figure 6.2). Their fine,
sigmoidal ribs finishing in ventrolateral bullae and the narrow,
flattened, and smooth venter allow identification of these spec-
imens as neocomitins. Two tabulate, smooth ventral regions
probably belonging to neocomitins were found in the upper
member of the San Javier-2 well (core 14, 3120-3124 m) and
Anahuac-4 well (core 6, 2372-2378 m) (Figures 5.7 and 6.5).

Karakaschiceras. Some neocomitins in Mexico were de-
scribed as Leopoldia (Canta-Chapa, 1976; Contreras, 1977;
Imlay, 1938; Pefla-Mufloz, 1964) or as Karakaschiceras Young
(1988). One of them, from Samalayuca, Chihuahua, northern
Mexico, was erroneously assigned to Karakaschiceras (Young,
1988, Plate 1, Figure 3) (compare Young, 1969); it represents a
lower Kimmeridgian Idoceras (Canta-Chapa, 1970).

Two compressed and involute specimens with attenuated
ribbing in the middle part of the flanks and a smooth siphonal
band were obtained from the studied oil wells. The ribs termi-
nate in a small, ventrolateral radial node. Specimens appear to
be somewhat similar to K. victoriensis (Imlay, 1938, p. 581,
Plate 12, Figures 1, 2) in their lateral and ventrolateral ribbing
and whorl section. However, the fragmented preservation does
not permit their specific identification, although the ornamen-
tation and presence of the siphonal smooth band permit a
generic identification. They were found at the base and top of
the upper member of the Taraises Formation in the Anahuac-4
well (core 6, 2372-2378 m) (Figure 6.3) and the Cadena-3 well
(core 1, 2940-2946 m) (Figure 6.6).

Sarasinella. Two fragmented and slightly evolute specimens
have slightly sigmoidal ribs that are bifurcated at the middle of
the sides, some of them starting at a pair of umbilical bullae.
The ventral side is not visible (Figure 5.14 and 5.15). The spec-
imens resemble Sarasinella trezanensis Lory in Baumberger
(1923, p. 307, Plate VIII, Figures 2-4) in their lateral ornamen-
tation. Both specimens were found at the base of the upper
member of the Taraises Formation in the Anahuac-1 well (core
12, 2499-2503 m). The specimen of Figure 5.15 was deter-
mined as Substeueroceras? imlayi Canti-Chapa (1963, p. 40,
Plate III, Figure 3); it is here assigned as cf. Sarasinella sp.
because of its ribbing.

One fragmented and crushed specimen was obtained from
the Los Herreras-2 well (core 3, 2479-2484 m). It is evolute, and
its ribs are bifurcated at the middle of the flank and originate
in the umbilical area. Its state of preservation does not allow
observation of the umbilical bullae, as only one rib shows this
structure (Figure 5.13). This specimen resembles cf. Sarasinella
sp. of the Anahuac-1 well (Figure 5.15); it is here considered a
neocomitin. It was found in the same core associated with a
Bochianites sp. (Figure 5.12).
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FIGURE 6. 1, 4. Neocomitinae, Cadena-3 well, core 1 (2940-2946 m), ESIA-1046, ESIA-1047; 2. Neocomitinae, Anahuac-4
well, core 6 (2372-2378 m), ESIA-1048; 3. Karakaschiceras sp., Anahuac-4 well, core 6 (2372-2378 m), ESIA-1049; 5. Neo-
comitinae, ventral region Anahuac-4 well, core 6 (2372-2378 m), ESIA-1050; 6. Karakaschiceras sp., Cadena-3 well, core

1 (2940-2946 m), ESIA-1051; 7. Olcostephanus sp., Pesquerias-1 well, core 8 (1615-1619 m), ESIA-1052; 8, 9. Taraisites sp.,
Calichoso-1 well, core 3 (2960-2967 m), ESIA-1053, ESIA-1054; 10. Olcostephanus sp., San Javier-2 well, core 14 (3120-
3124 m), ESIA-1055; 11. Olcostephanus sp., Calichoso-1 well, core 3 (2960-2967 m). ESIA-1056; 12. Olcostephanus sp.,
Anahuac-5 well, core 6 (2452-2463 m), ESIA-1057. Age: Taraises Formation upper member (upper Valanginian), north-
eastern Mexico. All specimens are x 1.
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One fragmented and evolute specimen from the Anahuac-1
well (core 12) was previously determined to be Protacanthodis-
cus sp. (Canta-Chapa, 1963, p. 41. Plate III, Figure 1) (Figure
5.6). Some ribs are irregularly trifurcate at the middle of the
flanks from a tubercle, while others are simple and interca-
lated; all finish at the ventrolateral edge, and a smooth siphon-
al band is present. This ammonite should not be identified as
Protacanthodiscus. Its stratigraphic position is in a core from the
Lower Cretaceous Taraises Formation. Constrictions were not
observed that could identify it as Kilianella. It must, therefore,
be considered as a neocomitin.

Taraisites and Olcostephanus and Concepts of Sexual
Dimorphism in Systematic Paleontology of Ammonites

These two genera are present in the Calichoso-1 (core 3,
2960-2967 m), San Javier-2 (core 14, 3120-3124 m), and Pes-
querias-1 (core 8, 1615-1619 m) wells herein studied (Figures 3,
4, and 6.7-6.12). Their systematic position is discussed as fol-
lows:

The genus Taraisites was proposed by Cantt-Chapa (1966),
with its type species Taraisites bosei Cantti Chapa, 1966, a
species from north-central Mexico described as Astieria aff.
Baini Sharpe, 1856, by Bose (1923, Plate II, Figures 3-6). Ac-
cording to Cantd-Chapa (1966), attribution of this specimen
to the genus Rogersites (Olcostephanus Neumayr, 1875) was erro-
neous (Imlay, 1937); its features do not agree with the defini-
tion of the latter genus. It differs from its type species by its rib-
bing and whorl section.

Taraisites is a form with two or three secondary and sharp
ribs coming from the periumbilical tubercles; they are convex
on the flanks and widely spaced on the ventral region. Its
whorl section is compressed. Some species have a coiled
scaphitoid. Olcostephanus is an inflated and involute form,
with a dense secondary ribbing coming from the periumbilical
tubercles.

Taraisites was not accepted by Riccardi et al. (1971), based
on the following terms: “No proper consideration was given to
growth stage and morphologic variation which were presum-
ably known to Imlay (1938). Cant(-Chapa omitted the critical
evidence that the small paratypes differ from the inner whorls
of the large holotypes. . . .” Riccardi et al. (1971) discarded Tar-
aisites because of subjective considerations, assuming it to be a
different genus from Olcostephanus. To this author, the first
genus represents a microconch of Olcostephanus because of
supposed sexual dimorphism. When peristomal lappets and
parabolic constrictions are preserved, specimens are implicitly
considered as microconch forms.

The arguments of Riccardi et al. (1971) about dimorphic
forms in Olcostephanus were taken by Cooper (1981), who
divided it into four categories based on the dimorphic con-
cepts: macroconchs, microconchs, immature macroconchs,
and juvenile forms. Cooper described the first two categories,
according to a detailed world study of Olcostephanus species.
They were not referred to stratigraphic sections.

The classification of Olcostephanus species proposed by
Cooper (1981) is based on some morphologic characteristics
when they happened to be preserved in the form of parabolic
constriction and peristomal lappets, thus allowing him to con-
sider them as microconch specimens of the same species. The
dimorphic characters in a given species represent a myth in the
systematic of ammonites implemented with subjective bases,
as indicated by several authors who favor the following con-
cepts:

e “the majority of specimens appears to be macroconchs,
specimens . . . are probably microconchs. . .. The
dimorphic relationship of the microconch is, therefore,
somewhat questionable. . . .” (Verma and Westermann,
1973, p. 212, 220).

e “Some macroconchs do not have their equivalent
microconchs. . . . There are not enough dimorphic cou-
ples established to use them in the systematics of
species. . . ."” (Enay, 1966, p. 581).

e “The reality of the sexual dimorphism is currently ad-
mitted by numerous researchers ... but...in the peri-
sphinctid ammonites it is always difficult to recognize
the microconchs if their lappets are not preserved. . ..
(Cecca, 1986).

Researchers have expressed different opinions about how to
establish the systematic of ammonite dimorphism:

e Place all microconchs specimens in a subgenus (Atrops,
1982).

e Consider certain heteromorph genera of different ages
as microconchs because of their small size (Rawson,
1975, p. 138).

e Point out that “the identification of two dimorphic
specimens is very difficult, below a certain diameter
where the characters are the same. . . .” (Cecca, 1986).

e Some difficulties exist in separating specimens into mi-
croconchs and macroconchs (Brochwicz-Lewifiski and
Rozak, 1976).

The Mexican olcostephanid specimens studied by Imlay
(1937) are conserved at the University of Michigan under dif-
ferent numbers. Imlay never indicated that small forms corre-
spond to the first whorls of shell from the same specimen, as
was suggested by Riccardi et al. (1971), who determined
Taraisites to be a synonym of Olcostephanus.

Olcostephanid specimens of similar sizes studied here have
two sorts of ribbing: (1) A dense ribbing arising from perium-
bilical tubercles identifies Olcostephanus, from the Pesquerias-1
well (core 8, 1615-1619 m) (Figure 6.7), and (2) two or three
coarse ribs beginning from a periumbilical tubercle identify
Taraisites huizachense Cant(-Chapa (1972, p. 88, Plate 1, Figure
6), from the Calichoso-1 well (core 3, 2960-2967 m) (Figure
6.8).

Two large specimens of Olcostephanus were found in the
Calichoso-1 well (core 3, 2960-2967 m) and in the Anahuac-5
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well (core 6, 2452-2463 m) (Figure 6.11 and 6.12). One of
them, which is crushed, shows the last umbilical tubercles,
from where some fine ribs arise (Figure 6.11). The other
one is involute and shows 15 umbilical ribs that terminate
in acute and radially elongated tubercles (Figure 6.12).
From the tubercles, bundles of five or six very fine ribs
arise. This last specimen is somewhat similar to Olcosteph-
anus bakeri (Imlay, 1937, p. 560, Plate 70, Figure 1). Our
specimen differs by its smaller number of umbilical tuber-
cles and by its finer ribs.

AGE OF THE TARAISES FORMATION
IN THE SUBSURFACE OF
NORTHEASTERN MEXICO

No ammonites were found in the lower member of the
Taraises Formation in the subsurface of northeastern Mex-
ico. The age of this member can be inferred by its strati-
graphic position, because it overlies the Tithonian La
Casita Formation (Canti-Chapa, 1999).

However, two groups of ammonites were found in dif-
ferent oil wells from base to top in the upper member of
the Taraises Formation. The Bejucoceras-Sarasinella associa-
tion was found in the first 10 m of the upper member in
the Anahuac-1 well (core 12, 2499-2503 m), San Javier-2
well (core 14, 3120-3124 m), and Cadena-3 well (core 1,
2940-2946 m) (Figures 3 and 4).

The second group, consisting of Karakaschiceras and

Olcostephanus, was found in the last 60 m before the top of
the upper member in the Calichoso-1 well (core 3, 2960-
2967 m), Pesquerias-1 well (core 8, 1615-1619 m), Ana-
huac-4 well (core 6, 2372-2378 m), and Anahuac-5 well
(core 6, 2452-2463 m) (Figures 3 and 4).

From subsurface data, there is no biostratigraphic evi-
dence to separate the Berriasian from the lower Valanginian
base or to indicate the top of the upper Valanginian deposits in
the Taraises Formation. The last two stratigraphic levels are
defined by the European otopeta and callidiscus zones.

The Bejucoceras-Sarasinella association can be assigned to
the lower Valanginian (pertransiens zone) after European
chronostratigraphy and stratigraphic position. Sarasinella is
found in the lower and upper Valanginian rocks of southeast-
ern France (Bulot and Thieuloy, 1993; Bulot et al., 1992; Thieu-
loy and Bulot, 1992). Neocomites shows a similar stratigraphic
distribution; it is also known from the base of the lower Hau-
terivian strata in France and Spain (Company, 1987; Bulot and
Thieuloy, 1993).

The Karakaschiceras-Olcostephanus association is found at
the top of the upper member of the Taraises Formation. Kara-
kaschiceras is known only at the lower-upper Valanginian
boundary in Europe. Kutek et al. (1989) studied two groups of
Valanginian Karakaschiceras species in central Poland, but they
are separated by a hiatus. A similar distribution of this fossil is
observed in the Valanginian rocks in southeastern France

FIGURE 7. Biogeographic distribution of Capeloites (1, 2, 3-5) of
the upper Valanginian from France, Peru, and Mexico; after Lis-
s6n (1937), Thieuloy (1969), Matheron (1878), and this work.
All specimens are x 1.

(Bulot et al., 1992). This fossil could be assigned to the upper
Valanginan base (European verrucosum zone), and it overlies
the Bejucoceras-Sarasinella association in the upper member of
the Taraises Formation in the subsurface. Olcostephanus has a
wide stratigraphic distribution; it is known from the Valangin-
ian to the lower Hauterivian (Autran, 1989; Bulot et al., 1992).

It is herein considered that the upper member of the
Taraises Formation in the subsurface of northeastern Mexico
represents the boundary defined by the early-late Valanginian
age (pertransiens-verrucosum zones), as is well defined with the
two ammonite associations Bejucoceras-Sarasinella and
Karakaschiceras-Olcostephanus.

NEW TARAISES FORMATION AMMONITES
(UPPER VALANGINIAN) FROM THE POTRERO
DE GARCIA, NORTHEASTERN MEXICO

Dwarf ammonites from calcareous shales in the Taraises
Formation at the Potrero de Garcia were, until now, unknown.
This locality is found on the southern flank of the El Fraile
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anticlinal, 20 km northwest of Monterrey city, Nuevo Leon, in
northeastern Mexico (Wilson and Ward, 1993) (Figure 1b). The
ammonites permit the addition of important information to
the regional biostratigraphy; we are able to update their inter-
national biogeographic distribution and to propose new sys-
tematic units.

Ammonites were collected by the writer and his family
from the calcareous shales in the lower part of the upper mem-
ber of the Taraises Formation; some of them are eroded. This
member was dated as lower Hauterivian (Imlay, 1944) or upper
Valanginian (Young, 1988). Ammonites are associated with
dwarf echinoids, all preserved as pyritized internal molds.

ONE AMMONITE OF THE LA LAJA-8
WELL, EASTERN MEXICO

The La Laja-8 well, core 11 (2556-2562 m) provided a frag-
mented and negative ammonite mold from the micritic lime-
stone of the Lower Tamaulipas Formation (Berriasian-lower
Aptian) (Imlay, 1944). The La Laja-8 well was drilled south of
the city of Tampico, eastern Mexico (Figure 2).

The position of the core in the compact, brown limestone
of Lower Tamaulipas Formation (Lower Cretaceous) was estab-
lished by the gamma-ray log, which shows a constant straight
line. This formation is unconformably overlain by the Guaya-
bal Formation shale (middle Eocene) (Figure 2). The La Laja-8
well is located in a syncline, which represents a major subma-
rine erosional surface forming the Bejuco paleocanyon (Canta-
Chapa, 1987, 2001). The only negative mold of a small
ammonite from the La Laja-8 well included in this study was
provided by the Department of Subsurface Geology, PEMEX
northern region in Tampico.

SYSTEMATIC PALEONTOLOGY

Subfamily OLCOSTEPHANINAE Haug, 1910
Genus Capeloites Lisson, 1937

Type species: Capeloites larozai Lisson, 1937,
by original designation of Lisson (1937, p. 3,
Plate I, Figure a).

Discussion. Capeloites was proposed by Lisson (1937) to
characterize the dimorphic ornamentation present on the last
whorl of small specimens collected by him in the El Cascajal, a
locality near Lima, Peru. This genus was considered as a syn-
onym of Olcostephanus by Arkell et al. (1957), although there is
no similarity between them. Recently, Wright et al. (1996)
included these two genera in the subfamily Olcostephaninae.

Worldwide distribution of Capeloites is known in France,
Spain, and Peru (Autran, 1989; Lisson, 1937; Matheron, 1878§;
Thieuloy, 1969; Wilke, 1988) (Figure 7); its presence in Mexico
adds a biogeographic link between these two hemispheres.
Autran (1989) found Capeloites in the upper Valanginian in
southeastern France, and Wilke (1988) collected it in the lower
Hauterivian beds in Spain.

Capeloites neoleonense n. sp.
(Figure 8.2, 8.2a, 8.3, 8.3a-c)

Diagnosis. Involute, compressed whorl section, tabulated
to rounded venter. Three sorts of ornamentation; primary and
close-together ribs arise on the umbilical margin in the last
whorl. Prominent, rectiradiate, and large primary ribs end in
lateral tubercles; coarse and distant ribs cross the tabulated
venter in the adapical part. Lateral ribbing and tubercles pro-
duce bundles of two or three fine, dense, and sigmoidal sec-
ondary ribs that cross transversely the rounded venter in the
middle part of the last whorl. Periumbilical, fine, rectiradiate
primary ribs originate fine, secondary ribs crossing slightly for-
ward of the rounded venter in the adoral part.

Discussion. The proposed Capeloites neoleonense n. sp. dif-
fers from C. larozai (Lisson, 1937), and C. perelegans (Matheron,
in Thieuloy, 1969) in having a rectiradiate, close-together,
coarse ribbing on the flanks; they are distant on the venter of
the adapical part. C. neoleonense is also considered comparable
to A. perelegans Matheron (1878), because of the similar coarse,
rectiradiate, and prominent primary ribs in the adapical half of
both species; however, there are no secondary ribs in the Mex-
ican ammonite (Figure 7).

Capeloites hispanicus (Mallada, in Autran, 1989, p. 154, Plate
3, Figure 11; Plate 10, Figure 2) from France has three sorts of
ornamentation and does not bear ventral tubercles in the
adapical part of the last whotl as does C. neoleonense. However,
the fine and dense secondary ribs are convex in the adoral part
of the French specimens and radial in the Mexican ammonite
(Figure 7).

Holotype. Specimen ESIA-1011 (Figures 8.2, 8.2a), two frag-
mented paratypes, ESIA-1012 (Figures 8.3, 3a-c), ESIA-1059
from the Potrero de Garcia, northeastern Mexico (Figure 1b).

Etymology. The name neoleonense is taken from Nuevo
Ledn state, where the Potrero de Garcia is located and where
the specimens were collected.

Occurrence. The Potrero de Garcia, northeastern Mexico,
upper part of the lower member of the Taraises Formation
(Lower Cretaceous). Measurements are in Table 1.

Capeloites sp. A (Figure 8.5, 8.5a-c.)

Material. One specimen (ESIA-1014); same locality as C.
neoleonense n. sp. (Figure 1a).

Description. Dwarf and dimorphic shell with rounded
sides and venter, whorl section depressed; the lateral tubercles
produce two sorts of ribbing. Coarse ribs alternate with two
weakly secondary ribs on the ventral region in the adapical
part. Bundles of three or four fine, sigmoidal, and dense ribs
arising from a midlateral tubercle cross transversely the broad
venter in the adoral part.

Discussion. The proposed Capeloites sp. A differs from
Capeloites larozai (Lisson, 1937), C. perelegans (Matheron, in
Thieuloy, 1969), and C. neoleonense n. sp. by its midlateral and
rounded tubercles that produce two sorts of ribbing and by its
wide venter in the adoral part.
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TaBLE 1. Whorl measurements (in mm) of Capeloites species from Peru, France, and Mexico;
after Lisson (1937), Thieuloy (1969), Autran (1989), and this work. D = whorl diameter, UD =

umbilical diameter, U = UD/D.

Specimen D UD U
PERU
larozai 46 12.0 0.26
FRANCE
perelegans 25 06.9 0.27
hispanicus 28.5 10.5 0.36
25 09.5 0.38

MEXICO (Potrero de Garcia)

neoleonense n.sp.
holotype, ESIA-1011 27 07.0 0.25
paratype, ESIA-1012 23 06.0 0.26
paratype, ESIA-1058 25 06.0 0.24
Capeloites sp. A

ESIA-1014 23 - -
Capeloites sp. 14 06.0 0.42

La Laja 8 well, ESIA-1016

Occurrence. Same locality and formation as the previously
described specimens.

Capeloites sp. (Figure 8.1)

Material. From the La Laja-8 well, southern Tampico Dis-
trict, eastern Mexico, a negative and small ammonite mold was
obtained from core 11 (2556-2562 m) (ESIA-1016) (Figure 2).

Description. Dwarf, semievolute shell, dimorphic orna-
mentation in the last whorl; inclined umbilical wall, sides -
almost smooth; small periumbilical bullae, inclined slightly
forward, and five prominent ventral spines, longitudinally
elongated, very distant from one another in the adapical half.
Ribs weakly sigmoid, inclined forward on the flank, ending in
ventral bullae in the adoral half; a peristomal constriction is
present.

Discussion. This specimen may be recognized by the
prominence of the ventral spines, very distant from one an-
other in the adapical part, and by its forward inclination of the
weak sigmoid ribs near the peristome; this ornamentation con-
trasts with that of all species of Capeloites previously described.
Percentage of the umbilicus/whorl diameter (U) varies from
larozoi and perelegans of Peru and France (U = 0.26- 0.27) to his-
panicus of France (U = 0.36-0.38) and Capeloites sp. of the La
Laja-8 well of Mexico (U = 0.42) (after Autran, 1989; Lisson,
1937; Thieuloy, 1969; and this work) (Table 1).

Garcites n. gen.

Type species. Garcites potrerensis n. gen. and sp.

Diagnosis. Dwarf, involute, sphaerocone, moderately
compressed to coronate whorl section; sides slightly subparal-
lel to rounded; deep umbilicus with inclined wall; strong, recti-
radiate, cuneiform, prominent, and very close-together pri-
mary ribs ending in lateral or ventrolateral tubercles, narrow
intercostal spaces; rounded or tabulated venter crossed by dis-
tant or close-together, high, and simple ribs arising freely or
joined to the tubercles. No suture line is observed. The name

alludes to the Villa de Garcia, where the specimens were col-
lected (Figure 1b).

Discussion. Garcites n. gen. differs from the upper Valan-
ginian olcostephanins, Valanginites (Kilian, 1910), and Dobrod-
geiceras (Nikolov, 1963) by its ventral ribs separated by very
large or moderate spaces, which arise from or in front of
rounded and close-together lateral or ventrolateral tubercles.
In the last two genera, bundles of three or four ribs arise from a
tubercle. Garcites n. gen. differs from the last two genera men-
tioned by its fewer, prominent, large, cuneiform, and rectiradi-
ate primary ribs terminating in tubercles and by its rounded or
tabulated venter, not as broad as that of Dobrodgeiceras from
Peru and Valanginites from Europe (Riccardi and Westermann,
1970; Kemper et al., 1981) (Figure 9).

Garcites is also distinguished from Dobrodgeiceras by having
fewer large primary ribs (approximately 11-14 vs. 18-20 per
whortl), and secondary ribs (approximately 12-14 vs. 52 per
whorl) (Figure 9.1, 9.2, 9.4, 9.5). Garcites presents a simple
sculpture, while all previously described Olcostephaninae gen-
era are ornamented with primary ribs terminated in umbilical
tubercles, from which arise bundles of some secondary ribs;
they cross densely and transversely the ventral region without
interruption, with the exception of Mexicanoceras (Imlay, 1938).

The absence of midventral tubercles in some Dobrodgeiceras
specimens from Peru is not considered a special morphologic
character that would join them with Valanginites; therefore,
they persist as different genera (Riccardi and Westermann,
1970). To these authors, species of Dobrodgeiceras are separated
by the tubercle position; they are lateral in the European spec-
imens and ventrolateral in the Peruvian fossils (Figure 9.4, 9.5).

The secondary ribs arising from ventrolateral tubercles zig-
zag irregularly on the venter in the Peruvian specimens, but
the European forms possess a straight ribbing across the venter
(Figure 9.4a, 9.5a). The morphologic features of the two groups
of upper Valanginian Dobrodgeiceras species are different. The
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FIGURE 8. 1. Capeloites sp., latex replica of a fragmented specimen (ESIA-1016); 2, 2a, 3, 3a-c. Capeloites neoleonense n.
sp.; 2, 2a, holotype (ESIA-1011); 3, 3a-c, paratype (ESIA-1012); 4, 4a. cf. Karakaschiceras sp. (ESIA-1031); 5, 5a-c. Capeloites
sp. A (ESIA-1014). 6, 6a. Dichotomites (Dichotomites) sp., (ESIA-1028). Locality and age: All specimens except 8.1 are from
the upper part of the lower member of the Taraises Formation (upper Valanginian), Potrero de Garcia, northwest of
Monterrey city, northeastern Mexico. Figure 8.1 is from the La Laja-8 well, core 11 (2556-2562 m), Tampico district, east-
ern Mexico. All specimens are x 2.
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Peruvian forms are larger than the European ones (Figure 9.4a,
9.5a).

Garcites potrerensis n. gen. and sp.
(Figure 10.1, 10.1a-b, 10.3, 10.3a)

Diagnosis. Dwarf, involute, sides flattened. Whorl section
slightly wider than high, small and deep umbilicus with
inclined wall. Eleven rectiradiate, low, wide, and cuneiform
ribs, very close together, commencing on the umbilical shoul-
der and ending in ventrolateral tubercles; very narrow inter-
costal spaces on the sides; wide and slightly rounded to tabu-
lated venter crossed by very distant, high, and slightly forward
ventral ribs; they arise independently and are intercalated
between two ventrolateral tubercles.

Discussion. The proposed Garcites potrerensis n. gen. and
sp. differs from Olcostephanus beticus (Mallada, in Wilke, 1988,
Plate 11, Figures Sa, b) of the upper Valanginian from south-
eastern Spain by its involute form, its rectiradiate and cunei-
form ribs ending in ventrolateral tubercles, and its very distant
and high ventral ribs. Percentage of the umbilicus/whorl diam-
eter (U) varies from very involute (U = 0.12-0.13) in D. wilfride
ventrotuberculatum (Nikolov, in Thieuloy and Gazay, 1967) and
D. broggianum (Lisson, in Riccardi and Westermann,1970),
from France and Peru, respectively, to relative evolute (U =
0.27-0.30) in G. potrerensis (Table 2).

Etymology. The name potrerensis is taken from the Potrero
de Garcia locality, where the specimens were collected. Holo-
type, specimen ESIA-1017 (Figure 10.1, 10.1a-b); paratypes,
specimen ESIA-1018 (Figures 10.3, 10.3a), ESIA-1060 from the
Potrero de Garcia, northeastern Mexico (Figure 1b).

Garcites cavernensis n. gen. and sp.
(Figure 10.6, 10.6a, 10.7, 10.7a)

Diagnosis. Dwarf, involute, depressed, and coronate shell.
Small and deep umbilicus with inclined wall. Wide and
rounded venter, and inclined sides toward the umbilical area.
Fourteen large, rectiradiate, cuneiform, and close-together pri-
mary ribs commencing on the umbilical wall, ending in ven-
trolateral tubercles and separated by narrow intercostal spaces.
Coarse ventral ribs arise in front of each tubercle, pass straight
across the rounded and wide venter, and are separated by
spaces as large as the width of the ribs.

Discussion. The proposed Garcites cavernensis n. gen. and
sp. differs from G. potrerensis by its ventral ribbing—the inter-
costal spaces are as large as the ribs. Ventral ribs are separated
by very large spaces in G. potrerensis.

Etymology. 1t is herein proposed that G. cavernensis should
keep this name, derived from the locality where it was col-
lected near Garcia Cavern, Potrero de Garcia, northeastern
Mexico.

Occurrence. Same locality and formation as the previously
described specimens. Holotype: specimen ESIA-1025 (Figures
10.6, 10.6a); two paratypes—specimen ESIA-1026 (Figures
10.7, 10.7a) and ESIA-1061; same locality as the previously
described specimens (Figure 1b). Measurements are in Table 2.

Garcites sp. A (Figure 10.2, 10.2a, 10.2b, 10.4, 10.4a-b)

Material. Two elliptically coiled specimens (ESIA-1020,
ESIA-1021), same locality as the previously described speciman
(Figure 1b); their adapical halves are flattened without sides
and primary ribs, as if they were crushed, probably by posthu-
mous compression.

TABLE 2. Whorl measurements (in mm) of Garcites n. gen., Dichotomites sp., and Karaka-
schiceras sp. from Mexico; Dobrodgeiceras from Peru and France (Riccardi and Westermann,
1970; Thieuloy and Garzay, 1967), and Dichotomites from France (Thieuloy, 1977). D = whorl

diameter, UD = umbilical diameter, U = UD/D.

Specimen D UD U
Garcites potrerensis n. gen. and sp. holotype,
ESIA-1017 (holotype) 14.8 0.27
ESIA-1018 23.6 7 0.30
Garcites cavernensis n. gen. and sp.
ESIA-1025 (holotype) 18.7 3.6 0.19
ESIA-1026 15.7 3.6 0.22
Garcites sp. A.
ESTA-1020 19.7 4.3 0.22
EISA-1021 20.8 5.1 0.24
Dobrodgeiceras broggianum (Lisson) 34.6 4.5 0.13
FRANCE
D. wilfridi ventrotuberculatum (Nikolov) 25.6 3.2 0.12
MEXICO
Dichotomites (Dichotomites) sp.
ESIA-1028 17.3 2.6 0.15
cf. Karakaschiceras sp
ESIA-1031 23.0 3.6 0.15
FRANCE: Dichotomites (D.) vergunnorum Thieuloy 26.2 7.8 0.30
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as the previously described specimens (Figure 1b).

Measurements are in Table 2.

Family POLYPTYCHITIDAE
Wedekind, 1918
Genus Dichotomites Koenen, 1909

Dichotomites (Dichotomites) sp.
(Figure 8.6, 8.6a)

Material. One specimen (ESIA-1028) from the
Potrero de Garcia, northeastern Mexico (Figure 1b);
concretional structures are added to the shell. Two
small, fragmented specimens are covered by calcare-
ous material at the umbilical part (ESIA-1029, ESIA-
1030).

Description. Small, involute, and compressed
shell; narrow, deep umbilicus with vertical umbili-
cal well; suboval whorl section slightly higher than
wide; slightly flat sides and rounded venter; fine
and rectiradiate ribs freely start on the rounded
umbilical shoulder; some of them are irregularly
bidichotomous at the middle of the sides, alternat-
ing irregularly with bifurcate ribs; fine intercostal

spaces; 27 secondary ribs in the adoral half of the
last whorl cross slightly forward on the ventral

FIGURE 9. Biogeographic distribution of Garcites n. gen. (1-2), Va-
langinites (3), and Dobrodgeiceras (4-5) of the upper Valanginian from
France, England, Peru, and Mexico, after Kemper et al. (1981), Ric-
cardi and Westermann (1970), Thieuloy and Gazay (1967), and this

work. All specimens are x 1.

Description. Adoral part with depressed whorl section,
sides flattened; rectiradiate, large, cuneiform, and close-
together primary ribs ending in ventrolateral tubercles; slightly
rounded venter crossed by distant ribs borne freely in front of
the tubercles. Adapical part flattened with only coarse, right,
and ventral ribs.

Discussion. The proposed Garcites sp. A has similar orna-
mentation on the adoral part to Garcites potrerensis, but it differs
by its crushed adapical part that conserves only ventral ribs.

Occurrence. Same locality and formation as the previously
described specimen. Measurements are in Table 2.

Garcites sp. (Figures 10.5, 10.5a)

Description. Involute, dwarf shell, deep umbilicus,
rounded venter, and compressed whortl section; rectiradiate,
large, and close-together primary ribs separated by narrow
intercostal spaces on the umbilical area; they finish in lateral
tubercles; ribs are separated by wider interspaces on the venter.

Discussion. The proposed Garcites sp. is similar to Garcites
potrerensis n. gen. and sp. in its ventral ribbing separated by
large spaces, but it differs in its compressed whorl section (Fig-
ure 10.5, 10.5a).

Material. One eroded specimen (ESIA-1022); same locality

region.

Discussion. Dichotomites (Dichotomites) sp.
might be a juvenile form; because of a difference in
size, it could not be compared with the two large
species from the upper Valanginian of eastern and
northeastern Mexico, Dichotomites (Dichotomites)
compressiusculus (Imlay, 1938) and Dichotomites
(Dichotomites) mantarraiae Cantd-Chapa (1990).

Thieuloy (1977) described small specimens of Dichotomites
(Dichotomites) vergunnorum Thieuloy (1977, Plate 7, Figures 2-8,
p- 418) from the upper Valanginian of southeastern France.
They are more evolute than our specimen and have a greater
number of ribs in the external half of the last whorl, 42 in the
French specimen versus 27 in the Mexican Dichotomites
(Dichotomites) sp. Measurements are in Table 2.

Family NEOCOMITIDAE Salfeld, 1921

Genus Karakaschiceras Thieuloy, 1971

Type species. Hoplites biassalensis Karakasch,
1889, p. 435, Plate 1, Figures 4-5, by original des-
ignation of Thieuloy (1971, p. 229).

cf. Karakaschiceras sp. (Figure 8.4, 8.4a)

Material. An eroded specimen (ESIA-1031) from the
Potrero de Garcia, northeastern Mexico (Figure 1b). The orna-
mentation is preserved only in the outer part of the sides and
on the ventral region. Measurements are in Table 2.

Description. Compressed, involute, small shell; whorl sec-
tion much higher than wide, subparallel sides, narrow and tab-
ulated venter; slightly convex fine ribs in the middle, external
sides; intercostal spaces narrower than ribs.
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FiGure 10. 1, 1a-b, 3, 3a. Garcites potrerensis n. gen. and sp.; 1, 1a-b, holotype (ESIA-1017); 3, 3a, paratype (ESIA-1018).
2, 2a, 2b, 4, 4a-b. Garcites sp. A (ESIA-1020, ESIA-1021). 5, 5a. Garcites sp. (ESIA-1022). 6, 6a, 7, 7a. Garcites cavernensis n.
gen. and sp.; 6, 6a, holotype (ESIA-1025); 7, 7a, paratype (ESIA-1026). Locality and age: All specimens are from the upper
part of the lower member of the Taraises Formation (upper Valanginian), from the Potrero de Garcia, northwest of Mon-
terrey City, northeastern Mexico. All specimens are x 2.
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Discussion. This eroded and involute specimen is pre-
served in calcareous concretions in the middle, internal part of
the sides; its ribbing is preserved only in the outer part of the
sides and in the ventral region of the adoral half of the whorl.
It is assigned to Karakaschiceras sp. by its tabulated venter and
by its radial ribs, which slightly thin along the midventral
region. Some species of Karakaschiceras from northeastern
Mexico were studied by Imlay (1938) and by Young (1988);
they are better preserved than the specimen described above.

Occurrence. Same locality and formation as the previously
described specimens.

AGE OF THE AMMONITES FROM THE
POTRERO DE GARCIA

Capeloites and Garcites are predominant in the ammonite
association collected from the lower part of the upper member
of the Taraises Formation, approximately 100 m below the
upper contact with the Cupido Formation (upper Hauterivian-
lower Aptian; Imlay, 1944), from the Potrero de Garcia, 20 km
northwest of Monterrey, northeastern Mexico (Figure 1b).
Capeloites was found in the upper Valanginian from southeast-
ern France (Autran, 1989) and in the lower Hauterivian from
Spain (Wilke, 1988); the exact age of this genus is still uncer-
tain in Peru (Lisson, 1937). Garcites is a closely related form of
Dobrodgeiceras, which was found at the base of the upper Va-
langinian, zone of verrucosum, in France (Thieuloy and Gazay,
1967; Thieuloy, 1977). The age of Dobrodgeiceras specimens
from Peru was documented only as “upper Valanginian” by
Riccardi and Westermann (1970).

Ammonites from the Potrero de Garcia are associated with
three small specimens of Dichotomites (Dichotomites) and one
eroded specimen of Karakaschiceras. The age of Dichotomites is
restricted to the upper Valanginian base in Germany (Kemper,
1978; Kemper et al., 1981) or to the zone of trinodosum (upper
Valanginian), in the French small specimens studied by Thieu-
loy (1977). The age of Karakaschiceras is presently being dis-
cussed. It is placed at the lower-upper Valanginian boundary
(campylotoxus-verrucosum zones) in France, Germany, and
Poland (Bulot and Thieuloy, 1993; Kemper et al., 1981; Kutek
et al., 1989) or at the upper Valanginian base (Kemper, 1992).
Because of the cf. Karakaschiceras-Dichotomites-Garcites associa-
tion, the Mexican ammonites here described could belong to
the base of the upper Valanginian, as it is known in the Medi-
terranean area (Hoedemaeker et al., 1993).

AGE OF THE CAPELOITES FROM THE
LA LAJA-8 WELL

This ammonite, found in the La Laja-8 well, core 11 (2556-
2562 m), Tampico district, eastern Mexico, was obtained from
limestone of the Lower Tamaulipas Formation (Berriasian-
lower Aptian; Imlay, 1944) (Canta-Chapa, 2001). The speci-
men can be correlated with ammonites reported here from the
base of the upper Valanginian in Potrero de Garcia.

CONCLUSIONS

The Taraises Formation consists of open-water deposits that
contain Berriasellids and Olcostephanids ammonites of Va-
langinian age. In the subsurface of northeastern Mexico, this
formation is easily recognized with the aid of electric and
radioactivity logs. The Taraises Formation is formed by two
members: a lower member consisting of unfossiliferous com-
pact limestone, which could be Berriasian in age, based on its
stratigraphic position above the Late Tithonian La Casita For-
mation; and the upper member, consisting of fossiliferous
marly limestone that contains Valanginian ammonites. Am-
monites from several oil wells permitted the identification of
the lower-upper Valanginian age boundary.

The new upper Valaginian ammonites found in outcrops of
the Taraises Formation at Potrero de Garcia, northeastern Mex-
ico, not only represent important biostratigraphic information
but also suggest a paleobiogeographic communication be-
tween Europe and America (Peru and Mexico). The upper Va-
langinian Capeloites sp. ammonite from the La Laja 8-well in
the Lower Tamaulipas Formation is also an important biostra-
tigraphic and biogeographic worldwide element.
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