


Figure 29. Photograph of the Spider Hole Site of the Pojoaque Member. This location consists of
numerous fossiliferous maroon-red and pale green beds. It is located within the interfingering strata

between the Pojoaque and the overlying Cejita Members.

Qualitative and Quantitative Analyses

Order - Artiodactyla
Suborder - Ruminantia
Superfamily - Giraffoidea
Family - Antilocapridee
The Family Antilocapridae, evolving in North American, was a successful and
diverse group of Artiodactyls during the Miocene. Frick (1937) identified a plethora

of new genera and species focusing mainly on horn core morphology. Many of the

new species identified were based on geographic distributions and not on
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morphological differences (Frick, 1937). Currently, positive taxonomic
identification often cannot be made without a horn core, and dental or postcranial
apomorphies are not frequently used for taxonomic identifications because of the
clear intergradation between dental characters (Frick, 1937; Davis, 2007). Davis
(2007) provides the systematic paleontology for the Antilocapridee Family simply by
conducting a thorough review of the current literature. This section will focus on
the identification of GRW2015-02, -13, and -19 which are all horn cores and thus
horn core diagnostics will only be represented.

The three specimens are characterized as Antilocapridae based on the
branching, permanent supraorbital horns that diagnose the Antilocapridee Family,
as well as the round shaft of the horn in cross section with the possibility of one or
more burrs at or near the base. There are five genera that have been recognized
from the late Barstovian (Fig. 30; Ba2, Pojoaque Member) based on the cladogram of
Janis et al. (1998). These genera include Cosoryx, Merycodus, Paracosoryx, Plioceros,

and Ramoceros (Fig. 31).
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Paracosoryx Ramoceros Merriamoceros Merveodus
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Hingoceros
Figure 30. Schematic illustrations of horns from the type species of the individual genera. The
underlined genera are the genera compared. The scale bar equals 10 cm (modified from Davis,
2007).
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divisions (adapted from Davis, 2007).
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Genus - Cosoryx
The specimen GRW2015-02 is comprised of the main shaft, which is circular
in cross section, on a cranial fragment (Fig. 32). The shaft is fractured just above a
burr, which is positioned low on the shaft, and the tines are absent. Using the
systematics from Frick (1937), GRW2015-02 is classified as the genus Cosoryx based
on the following reasons:
(1) Tall slender shaft with a circular cross section (Frick, 1937).
(2) The shaft tends to be differentiated from the basal pedicle, tilted slightly
forward and outward (Frick, 1937).

(3) Burr, if existing, is positioned low on the shaft (Frick, 1937; Davis, 2007).

10 mm

Figure 32. Lateral view of GRW2015-02 discovered in
within a green mudrock layer within the Pojoaque
Member of the Tesuque Formation (middle Miocene;
late Barstovian). GRW2015-02 is the right horn on
cranial fragment and is classified as Cosoryx.
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Frick (1937) has identified 3 subgenera of Cosoryx which include C.
(Subcosoryx), C. (Paracosoryx), and C. (Subparacosoryx), but Tedford et al. (2004)
elevated the subgenus Paracosoryx to genus level based on the diastema being short
and the premolars are larger; burrs are set high and the shaft is elongated. If Frick
(1937) is followed using geographic distribution, then this specimen would be
classified as C. (Subcosoryx). That being said, taxonomic identification cannot be
distinguished solely on geography. Frick (1937) distinguishes the two remaining
subgenera based on the following:

(1) C. (Subcosoryx) - premolars are greatly reduced.
(2) C. (Subparacosoryx) - the diastema is short and the premolars are large; burrs
are set high and the shaft is short.
Because a jaw was not found with the horn core, a subgenus classification is not
possible.
Genus - Merycodus (=Meryceros, Frick, 1937)

The specimen GRW2015-13 is comprised of the main shaft, which is short
and compressed and wedge-shaped, on a cranial fragment (Fig. 33). The tines are
absent but the branching of the tines is observed. Using the systematics from Davis
(2007), GRW 2015-13 will be classified as the genus Merycodus based on the
following reasons:

(1) The shaft is compressed and wedge-shaped (Frick, 1937).
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(2) The shaft is less tall and exhibits a wide branching of the tines (Frick, 1937).

10 mm

Figure 33. Lateral view of GRW2015-13 discovered within a green mudrock layer within the
Pojoaque Member of the Tesuque Formation (middle Miocene; late Barstovian). GRW2015-13 is the
left horn on cranial fragment and is classified as Merycodus.

Davis (2007) demotes the genus Meryceros by Frick (1937) to the subgenus
level within Merycodus based on the narrowness and robustness of the horns not
seeming enough to warrant a generic distinction. M. (Submeryceros) remains a
subgenus but within Merycodus (Davis, 2007). The main distinction between M.
(Meryceros) and M. (Submeryceros) is that the burrs are found, if present, around the

main shaft of M. (Meryceros) (Fig. 34), whereas, the burrs are found around the
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Figure 34. Lateral views of Meryceros crucensis (Diminutive: F:A.M.31491, 31492, and 31494,
Moderately large-sized: F:A.M.31478, 31477, 31485, 31455, 31484, and 31454) from Santa Cruz red
beds and Cosoryx (Subparacoryx) savaronis (A.M.22746) from Sioux County, Nebraska for
comparison of horns from Nebraska and New Mexico. F:A.M.31491 (with burr), F:A.M.31492 (with
burr), and F:A.M.31494 (without burr) is the right horn on cranial fragment; F:A.M.31478 is the right
horn on cranial fragment with a very heavy burr; F:A.M.31477 is the right horn with a burr;
F:A.M.31485 is the right horn without a burr; F:A.M.31455 is the left horn on cranial fragment
without a burr; F:A.M.31484 is the right horn on cranial fragment without a burr; and F:A.M.31454 is
the right horn on cranial fragment without a burr and with a narrow waist (modified from Frick,

1937).
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basal portion of the tines of M. (Submeryceros) (Fig. 35). Because GRW2015-13 does
not possess a bur around the shaft and the tines have been broken before the split of
the shaft, the specimen cannot be classified beyond genus level. This is because

figure 34 depicts several M. (Meryceros) species without a burr.

F:A.M.31495 F:A.M.31496 F:A.M.31497
Figure 35. Lateral views of F:A.M.31495, 31496 and 31497, Meryceros (Submeryceros) crucianus from
Santa Cruz, New Mexico. F:A.M.31495 and 31496 is the left horn with a separate burr on the base of
each prong of the fork. F:A.M.31497 is the right horn on cranial fragment and does not have a
separate burr on the base of each tine of the fork (modified from Frick, 1937).

Genus - Ramoceros
The specimen GRW2015-19 is comprised of the left and right main shafts,
which is long and cylindrical, on a cranial fragment (left is fractured; Fig. 36). The
tines are absent on both and it does not show any branching of the tines. The
specimen will be classified as the genus Ramoceros based on the following reasons:
(1) The main shaft of the horn is directed outwardly and posteriorly (Frick,

1937; Fig. 37).
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(2) There is not a burr present which the location of the burr on the shaft is a
major trait of Paracosoryx and Cosoryx (Frick, 1937; Davis, 2007).

(3) There is no observed split of tines low on the shaft.

10 mm

Figure 36. Lateral view of GRW2015-19 discovered at the Spider Hole Site within the Pojoaque
Member of the Tesuque Formation (middle Miocene; late Barstovian). GRW2015-19 consists of the
left (fragmented) and right horn core on cranial fragment and is classified as Ramoceros.

Because the tines are not present, the taxonomic classification to subgenus
and species levels is not possible. The subgenera are diagnosed based on the length
of the secondary shaft, which is the posterior branch that splits to form the novel
third tine (Davis, 2007). Species are also diagnosed based on the positioning of the

tines.
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F:A.M.31619

F:A.M.31624
rev.

Figure 37. Posterior views of F:A.M.31619 and F:A.M.31624 representing Ramoceros (Paramoceros)
marthae (left) and GRW2015-19 (right). The scale only applies to GRW2015-19 (modified from Frick,
1937).

Order - Carnivora
Suborder - Caniformia
Infraorder - Cynoidea

Family - Canidae

Subfamily - Borophaginae
Genus - Carpocyon
Species -C. webbi

GRW2015-24 represents the sinistral side of the mandible. When

discovered, the jaw was fractured into four pieces and all of the teeth have been lost.

After assembly, the specimen was diagnosed as part of the Family Canidae,

Subfamily Borophaginae based on the lack of separation by diastemata between the
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premolars (Wang et al., 1999; Tedford et al., 2009; Fig. 38). There are many other
diagnostic features differentiating the subfamilies based on their tooth
morphologies, but these will not be included becasue the teeth are absent on this
specimen.

Even though GRW2015-24’s teeth are absent the sockets are present
representing a near full dentition (canine 1, c1; premolars 1 through 4, p1-p4; and
molars 1 and 2, m1-m2; Fig. 39). Figure 39 also depicts the presence of a
symphyseal flange on the ramus, as well as a more prominent subangular process.

At the m1 point of the jaw, the labial side starts to angle obliquely.

Figure 38. A-C represents the ramus and tooth positioning of Leptocyon vulpinus, part of the Caninae
Subfamily. D represents the ramus of Aelurodon taxoides, part of the Borophaginae Subfamily. Note
the difference in diastema (modified from Wang et al., 1999; Tedford et al., 2009).
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10 mm

sf

pl p2 p3 p4 m1l m2
Figure 39. Sinistral (upper) and top (bottom) views of the mandible represented by GRW2015-24
discovered within the Pojoaque Member of the Tesuque Formation (middle Miocene; late
Barstovian). The ramus did not retain the teeth leaving the tooth sockets of p1-m2. Abbreviations;
pl-p4 = premolars 1-4; m1-m2 = molars 1-2; sf = symphyseal flange; sp = subangular process.

Of the Borophaginae that have been documented from the Pojoaque Member
(Appendix 2), Carpocyon webbi has been found to be the most similar based on jaw
structures (Fig. 40) and tooth measurements (Table 2). The diagnostic features of
the jaw implying that GRW2015-24 is a Carpocyon webbi are as follows:

(1) Aelurodon ferox, A. stirtoni, Carpocyon webbi, and Tomarctus hippophaga has

a relatively horizontal ramus (Wang et al., 1999).

(2) Aelurodon ferox, A. stirtoni, Carpocyon webbi, and Tomarctus hippophaga has

a symphyseal flange on the ramus (Wang et al., 1999).

(3) Carpocyon webbi has a more prominent subangular process, which is

uncharacteristic of the Subfamily Borophaginae (Wang et al., 1999).
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(4) The ramus angles are oblique to the labial side at m1 of Aelurodon. Stirtoni
and Carpocyon webbi (Wang et al.,, 1999).

Table 2 denotes the tooth measurements of species with similar jaw characteristics
which include Aelurodon ferox, A. stirtoni, Carpocyon webbi, and Tomarctus
hippophaga. Aelurodon ferox, A. stirtoni are noticeably larger than GRW2015-24,
whereas, Carpocyon webbi is only slightly larger and Tomarctus hippophaga falls
within range of every measurement. Because the Tomarctus hippophaga specimen
does not have a prominent subangular process, and the ramus does not angle
obliquely to the labial side at m1, GRW2015-24 likely represents a small Carpocyon

webbi.

Figure 40. Carpocyon webbi; A, lower teeth; B, ramus; A-B from the June Quarry within the Burge
Member, Valentine Formation, Nebraska; C, lower teeth; D, ramus; C-D from the Santa Cruz, Pojoaque
Member, Tesuque Formation, New Mexico (modified fromWang et al., 1999).
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Order - Chiroptera
Suborder - Microchiroptera
Family - Vespertilionidae
Subfamily - Antrozoinae
GRW2015-23 (Fig. 41) was discovered among an assortment of similar sized

rodent and bird limb bones from the Spider Hole Site. This specimen represents
the distal portion of the right humerus of a bat, which is the first known recorded
bat fossil from the Pojoaque Member. On this distal portion of the humerus, the
spinous process of the medial epicondyle does not extend beyond the distal
articular surface of the trochlea. The blunt spinous process is not separated from

the trochlea, the shaft curves slightly anteriorly, and the posterior tubercle on the

shaft is absent (Fig. 42).

/ mrc
g '”’*”’”’T e e
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i

i‘ : | 2mm_ |
Figure 41. Distal fragment of right humerus (GRW2015‘-23.) from the Spider Hole Site within the
Pojoaque Member of the Tesuque Formation (middle Miocene; late Barstovian). The left picture
represents the anterior view and the right represents the posterior view. Abbreviation; c =

capitulum; Irc = lateral ridge of capitulum; me = epitrochlea or medial epicondyle; mrc = medial ridge
of capitulum; of = olecranon fossa; rf = radial fossa; sp = spinous process of epitrochlea; tr = trochlea.
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Posterior Tubercle

Posterior Tubercle Absent

Present

Figure 42. Lateral view of the distal portion the humerus of vespertilionid bats. Left, distal portion
of the humerus of a Bauerus dubiaquercus. Right distal portion of the humerus of GRW2015-23.

Using characters from this humerus, GRW2015-23 is identified to be part of
the Family Vespertilionidae, Subfamily Antrozoinae based on the following
characteristics (Fig. 43):

(1) The medial epicondyle has a distally projecting process, and lacks a medial
projection which is seen in some Vespertilionidae, all Molossidae and
Mormoopidae, but not in Phyllostomidae.

(2) Molossids usually have a wider capitulum than vespertilionids.
Vespertilionids capitulum width/condyle width ratio ranges from 0.30 to
0.41, whereas, molossids ratio range from 0.41 to 0.46 (Thewissen et al.,
1987). GRW2015-23 has a ratio of 1.36mm/3.99mm which equals 0.34
falling within range of the vespertilionids.

(3) There is an olecranon fossa present which is found in some vespertilionids,

but not in molossids (Thewisen et al., 1987).
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Figure 43. Proximal and distal portions of the right humerus of a bat Karstala silva (Miocene, Florida)

part of the Vespertilionidae Family (modified from Czaplewski et al., 2008).

(4) The distal spinous process on the humerus of Mormoopid bats extrude well
beyond the trochlea (Simmons et al.,, 2001).

(5) GRW2015-23 is similar to the Subfamily Antrozoinae based on the absence
of a posterior tubercle on the distal humerus near the olecranon fossa seen
in figure 43 and the presence of a deep groove between the trochlea and the

spinous process. Gary Morgan from the New Mexico Museum of Natural
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History and Science and Nicholas Czaplewski from the Oklahoma Museum of
Natural History claim that this specimen is most likely a representative of a
new species of a new genus the two are currently describing (personal
communication, January 7, 2016).
Order - Testudines
Family - Emydidae
Subfamily - Emydinae
Genus - Glyptemys
Species - G. valentinensis
Specimen GRW2015-14 has been identified to be part of the Family
Emydidae. The specimen consists of the bone elements anterior to the hyo-
hypoplastral suture (forelobe; Fig. 44), as well as elements of the carapace. This
specimen is the first known documented Emydidae of the Pojoaque Member
(middle Miocene; late Barstovian, NALMA). This section will discuss the diagnostic
characteristics of this portion of the plastron to taxonomically classify GRW2015-14.
The Family Emydidae is represented by two subfamilies, eleven genera and forty-
one species of aquatic and terrestrial turtles in North America (Holman, 2002;
Franklin, 2007). Turtles classified among the Family Emydidae are moderately
sized turtles ranging from 11 centimeters to 15 centimeters. The two subfamilies
(Emydinae and Deirochelyinae) are generally subdivided by the possession of a

plastral hinge and the crossing of the humeral-pectoral sulcus onto the

entoplastron; semiterrestrial Emydinae (Clemmys, Emydoidea, Emys, Glyptemys,
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(3) The humeral-pectoral sulcus of GRW2015-14 crosses the entoplastron at a
similar point to Glyptemys valentinensis but not the dextral side. If thisis a
deformity, whether the sinistral or dextral side represents the true position

is unknown.

Biostratigraphy

Historically, fossil occurrences within the Pojoaque Member were largely
represented by the “Santa Cruz fossil-collecting localities.” These localities are found
within Galusha and Blick’s (1971) middle tuffaceous facies and lower variegated
facies represent the Pojoaque Member, which are overlain by the thick gravel-
bearing sands of the upper conglomeratic facies, now known as the Cejita Member
(Appendix 3, Fig. 57). Tedford and Barghoorn (1993) position the Santa Cruz sites
toward the lower portion of the Pojoaque Member or within the lower variegated
facies. Unfortunately, the exact stratigraphic location of the Santa Cruz sites cannot
be identified because numerous fossiliferous maroon-red beds have been found
throughout the Pojoaque Member. The most productive Santa Cruz sites are located
within Arroyo del Llano (First Wash of the Frick Laboratory), Arroyo de Quarteles
(Second Wash of the Frick Laboratory), and the western portion of Arroyo de la
Morada (Third Wash of the Frick Laboratory; Aby et al., 2011). The eastern portion

of Arroyo de la Morada is either the Skull Ridge or Nambé Member.
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Other productive fossil collecting localities include the San Ildefonso Pueblo
localities, Pojoaque Bluffs localities, Jacona Grant localities, the Jacona microfauna
quarry, and West Cuyamunque localities. Most of Cope’s 1874 collection originated
from the exposures northeast of San I[ldefonso Pueblo (Tedford and Barghoorn,
1993). The bulk of the Frick Laboratory’s collections came from the Santa Cruz
sites, but they also collected from the Pojoaque Bluffs. The Jacona microfauna
quarry was discovered by the Frick Laboratory within the Santa Cruz collecting sites
toward the middle of the Pojoaque Member.

A faunal list of all the specimens that have been taxonomically identified
from each of these fossil collecting localities is found within Appendix 3 along with
the approximate stratigraphic range of these localities (Fig. 57). Galusha and Blick
(1971) recognized the need to know where stratigraphically these fossil collecting
localities originated; thus, creating this figure. The figure has been modified to only
include the Pojoaque Member as well as including Aby et al.’s (2011) simplified
stratigraphic column. Figure 57 provides a stratigraphic range for future
paleontologists studying Pojoaque Member fossils that are lacking stratigraphic
data.

The Proboscidea, Gomphotherium productum, is the most age-diagnostic
mammal that is found within the Pojoaque Member (Tedford and Barghoorn, 1993;

Aby et al., 2011). These mastodons make their first local appearance within the
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Pojoaque Member. During the early Miocene, a land-bridge opened up as the
Arabian Peninsula (African side) contacted Asia allowing the mastodons to leave
their native Africa to spread westward into Europe and eastward across Asia. By
the end of the early Miocene, mastodons eventually crossed the Bering Isthmus
inhabiting North America. The Pojoaque Member is the oldest documentation of
mastodons within the southern United States (Tedford and Barghoorn, 1993; Aby et
al,, 2011).

The Pojoaque Member has produces a diverse collection of Artiodactyla,
Perissodactyla, Carnivora, among others (Appendix 2). Some of the notable first
appearances of other mammals that define the late Barstovian within the Pojoaque
Member include the amphicyonid bear dog Pseudocyon, the mephitid carnivore
Pliogale, the ocotonid lagomorphs Hesperolagomys, and Russelagus (Tedford and
Barghoorn, 1993; Aby et al,, 2011). The earliest occurrences of the borophagine
canids Aelurodon ferox and A. stirtoni, the 3-toed horse Neohipparion coloradense,
the oreodont Merychyus medius, the camelid Procamelus, the moschid ruminant
Longirostromeryx and the antilocaprid Ramoceros were also within the Pojoaque
Member (Tedford and Barghoorn, 1993; Aby et al., 2011). Now, because the vesper
bat Vespertilionidae, Antrozoinae is likely a member of a new genus, it too has its

first appearances within the Pojoaque Member.
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RESULTS/DISCUSSION

This study began by attempting to identify the vertebrate biostratigraphy of
the Pojoaque Member. The vast majority of fossils that have been discovered and
described from the Pojoaque Member were from pre-1970s collections. It was not
common practice for early paleontologists to identify the stratigraphic origin of a
fossil that they have discovered. Despite early paleontologist not recording the
stratigraphic origin of the fossil specimens that they have collected, the relative
stratigraphic position of these fossils can be obtained with geographic location data
based on Galusha and Blick’s (1971) positioning of common fossil collecting
localities. Even with the large amount of specimens’ relative stratigraphic origin
identified, it is difficult if not impossible to identify if there are any biostratigraphic
zones within the Pojoaque Member. Tedford and Barghoorn (1993) attempted to
place some of the common collecting localities within the strata; in particular the
Santa Cruz collecting sites that have produces the majority of the fossils from the
Pojoaque Member. They place these sites within the lower portion of the strata, but
as seen during field work, there are fossiliferous red beds found throughout the
strata. As aresult, the Santa Cruz fossil collecting localities cannot be restricted to
the lower portion of the Pojoaque Member; these locactions range from the bottom

to the top of the member.
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Many of the previous authors stratigraphic studies conflicted or it was
difficult to coorelate their stratigraphic columns. To understand the stratigraphic
position of fauna found within the Pojoaque Member, stratigraphic columns were
constructed using the 7 transects (Appendix 1) acquired during field studies. The
Pojoaque Member is comprised of over 200 meters of alternating alluvial-fan
(lithosome A) and fluvial-floodplain (lithosome B) deposits.

Cavazza (1986) studied the channel sandstones and conglomerates and
found that lithosome A is predominantly comprised of plutoniclastic and
metamorphiclastic grains derived from the Precambrian Santa Fe block of the
Sangre de Cristo Mountains, and lithosome B is comprised of volcaniclastic and
sedimentaclasitc detritus likely derived from the Taos Plateau-Latir volcanic fields.
Samples of lithosome B claystones were taken for x-ray diffraction analyses in an
attempt to differentiate paleoenvironments using the clay mineralogy. It was
difficult to interpret the depositional environment based on the clay mineralogy of
the samples, but Cavazza’s (1986) interpretation of the Taos Plateau-Latir volcanic
fields being the source area is likely correct based on the presence of mordenite
within the claystone samples (Fig. 46). Mordenite is one of the most abundant
zeolite minerals that is found within altered volcanic deposits such as andesite,

basalt, and rhyolite (Lo et al., 1991).
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Fossils have only been found within lithosome B sediments; more
specifically, restricted to relatively thin (<3m) maroon-red and pale green claystone
to siltstone beds that are found throughout lithosome B and are generally not
laterally continuous. The maroon-red claystone beds are interpreted as being either
crevasse-splay or more likely lacustrine deposits, whereas, the pale green clay- to
siltstone beds are interpreted as being lacustrine or backswamp deposits; both of
which are being interpreted as being deposited within an anastomosing fluvial
depositional environment.

It is difficult to correlate packages of lithosome A and B sediments from one
area to another and it is likely lithosome A packages in one area are different lobes
of alluvial-fans. This is easily explained by the migration of lithosome A and B
sediments back and forth across the basin and is why past stratigraphic studies of
the Pojoaque Member do not match each other or this study. It is well known that
ash beds are found throughout the strata of the Pojoaque Member. If additional
magnetostratigraphic analyses are added to Barghoorn’s (1981) study of the
Pojoaque Member across the basin, then the packages of rock could be correlated
based on the time of deposition and along with it the fossils.

While delineating transects of the area, many fossil specimens were
collected. Three observations were made while collecting fossils from the maroon-

red and pale green beds: 1) the majority of the fossils collected were being produced
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from the maroon-red beds (2) the fossils were all found at the base of the maroon-
red bed, and (3) most of the fossils were fractured. The maroon-red beds producing
the majority of the fossils could be a result of higher pH levels of the ground water
after burial promoting fossilization, as well as the abundance of calcite within the
rock also promoting fossilization (Lymam, 1994). Three samples of the maroon-red,
pale green, and unfossiliferous reddish brown beds of lithosome B were collected
and 2 of 3 maroon-red, 1 of 3 pale green, and 1 of 3 reddish brown beds effervesced
indicating the presence or absence of calcite. Fossils being found only at the base of
the bed could be the result of how they were deposited or differential compaction
from sediment overburden. Fossils being splintered or fractured could be a result of
the high moisture content of the clays toward the surface triggering freeze-thaw
conditions during cold months and shrink-swell of the clays during wet and dry
months. Another cause of post-deposition alteration for some of the fossils could be
the growth of quartz exceeding the accommodation space within the bone, as
observed within a few of the specimens collected.

There were 29 samples collected during the field season and 6 of these were
taxonomically identified. These specimens include 3 antilocaprids (Cosoryx,
Merycodus, and Ramoceros), 1 canine (Carpocyon webbi), 1 micropteran bat

(Vespertilionidae, Antrozoinae), and 1 emydine turtle (Glyptemys valentinensis).
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The bat and turtle are newly-discovered vertebrates from the Pojoaque Member
and were added to the faunal list within Appendix 2.

This study provides a faunal list of specimens that have been discovered and
described from the Pojoaque Member (Appendix 2). To ascertain the faunal
succession of the Tesuque Formation, faunal lists accompanied with first and last
appearance datum must be acquired of the remaining members of the Tesuque
Formation. This study also provides the first appearance datum of specimens found
within the Pojoaque Member, but no last appearance datum was recognized. A list
of fossil collecting localities was acquired from the literature and the New Mexico
Museum of Natural History and Science (Appendix 3) and linked to their relative
stratigraphic positions (Fig. 57). The specimens that have been identified are listed
under their location of origin, thus representing their relative stratigraphic origin.
The specimens that were collected within this study are listed within the
stratigraphic columns found within Appendix 1.

The AMNH houses at least 20,000 skeletal elements from the Pojoaque, but
only about 30% have been formally catalogued (Aby et al., 2011). This study has
added two new species to the area and if a comprehensive assessment of the
museum’s collection is conducted, it is likely that more new species will be “re-
discovered.” Aby etal. (2011) also states that there is little to no location or

stratigraphic information linked too much of this collection so this would provide
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little more than expanding the faunal list of the Pojoaque Member. Because the
microfauna of the Pojoaque Member have not been extensively studies, it is more

likely that new species will be discovered rather than macrofauna.
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CONCLUSIONS

Of the Tesuque Formation members, the Pojoaque Member is the most
fossiliferous. Over 40 years of continuous paleontological expeditions from the
1920s to the 1960s by the Frick Laboratory and the AMNH yielded thousands of
vertebrates. Because it was not common practice during this time for
paleontologists to identify the stratigraphic position of these fossils, it is difficult to
understand the faunal succession of the Pojoaque Member over time. This research
provides the stratigraphic range of popular fossil collecting localities by the Frick
Laboratory. Biostratigraphically, this member is diagnostic for the first appearance
of several different aforementioned species; most notably the Gomphotherium
productum makes its first appearance in New Mexico.

The Pojoaque Member is split into two provenances characterized as
lithosomes. Lithosome A sediments are composed of only Proterozoic clast types
originating from the Sangre de Cristo Mountains, located to the west, and are
completely barren of fossils. Lithosome B sediments are composed of Paleozoic
clast types originating from the Taos Plateau-Latir volcanic fields area, located to
the northeast, and are fossil rich. Found within lithosome B sediments are maroon-
red and pale green claystone to siltstone beds which are virtually the only beds that

produce fossils. This might be attributed, in part, to the claystones and siltstones
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being ‘limey’ causing the groundwater to be alkaline, thus, promoting fossilization
by reducing bacterial activity.

The stratigraphic study of Pojoaque Member provides a record of
sedimentation distribution patterns. Observations of the differences between
stratigraphic sections collected during field studies as well as comparing previous
author’s stratigraphic studies have revealed that lithosome A and B sediments
migrated back and forth across the basin and it is difficult to correlate the
stratigraphy from one area to another. There are numerous lobes of lithosome A
alluvial-fan sediments that probably cannot be correlated and the fossiliferous beds
of lithosome B are mostly localized and dispersed throughout the lithosome B
sediments. The fossiliferous red beds are also called the Santa Cruz red beds and
cannot be restricted to any portion of the Pojoaque Member. No biostratigraphic
subdivisions can be made within the Pojoaque Member, but this study provides a
more complete faunal list that will be important for future biostratigraphic studies

of the Tesuque Formation.
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