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A contribution to the Knowledge of the
devonian Faunas of Colombia

P. A. MORALES (%)

RESUMEN. —Este es un estudio de la fauna devénica Colombiana recogida por el
autor en las regiones de Floresta (B{}yaca) Manaure (Magdalena), y Gutiérrez ((Junumfimar-
ca). Aunque un total de 72 especies fueron clasificadas y regmtmd..s dentro del trabajo, so-
lamente aquellas que son nuevas para el devonico Colombiano estin descritas e ilustradas.
El conjunto de fosiles recogidos en cada localidad es discutido separadamente, y corre-
lacionado con aquellos encontrados en otras localidades dentro de Colombia. También se
comenta la relacién existente entre la fauna colombiana y otras faunas devénicas de Notte
y Sur América.

ABSTRACT.—This is a study of fi'lc Colombian Devonian Fauna collected by the
author in the areas of Floresta (Boyacd), Manaure (Magdalena), and Gutierrez (Cundina-
marca). Although 72 species were classified and listed, only those which are new to the
Colombian Devonian are described and ilustrated. The faunal assemblage found in each
locality is discussed separatly, and correlated to those found at other localities within Co-
lombia. The relationship between the Colombian and other South and North American
Devonian Faunas is also discussed,

RESUME.—Nous presentons une étude de la faune devonienne colombienne, co-
llectionnée par I‘auteur dans les régions de Floresta (Boyacd), Manaure (Magdalena) et Gu-
tierréz (Cundinamarca). Bien qu‘ un total de 72 especes ont eté classifiées et enregistrées
dans ce travail, seulement sont décrites et illustriés les especes inconnues jusqu'ici dans le
devonienne colombienne. Lensemble des fossiles collectés dans chaque localité est dis-
cuté separement et correlationné avec les fossiles trouvis dans l‘autres localities de Co-
]umlm La relation existante entre la faune colombienne et les autres faunes devoniennes

d*Amerique du Nord et du Sud est egalement discutié,
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INTRODUCTION

During part of the summer of 1963, the writer has the opportunity of visi-
ting the four best known Devonian outcrops in Colombia: Floresta, Manau-
re, Gutierrez and Santa Isabel areas.

Since the Colombian Devonian faunas are so little known, and most of
the work has been done on the Floresta fauna (Caster, McNair, Royo y Gémez,
etc.), the writer undertook as his prime task the collection of the greatest num-
ber of fossils possible from the different localities, in the available time,

The main purposes of this paper are the classification and description
of the new species found in the Colombian Devonian, the correlation of the
Devonian beds within Colombia. as well as an analysis of the relationship
between the Colombian fauna and other South and North American Devo-
nian faunas.

Twenty species not previously reported in the Floresta Devonian beds,
37 in the Manaure Devonian and 8 in the Gutierrez beds were collected,
classified and described. Of these, 30 are new for the Colombian Devonian,
14 are new records for South America and at least 2 are new species. This is
exclusive of the bryozoans (studied by McNair in 1943) and ostracods.

Although further work on the Colombian Devonian strata is needed, the

writer hopes that the results of this paper constitute a useful contribution to
the knowledge of the Colombian Devonian fauna.

HISTORICAL RESUME OF STUDY OF THE COLOMBIAN DEVONIAN

Devonian beds were first discovered in situ in Colombia by Olsson and
Dickey in 1935, while engaged in geologic work along the Eastern An-




dean Cordillera. The discovery was made on the road which connects the small
towns of Tobasia and Floresta, in the Departament of Boyaci.

A preliminary notice of the ocurrence and content of the faunule collec-
ted by Olsson and Dickey was presented by Olsson and Caster in 1937
before the Palentological Society.

In 1939 Caster published the first extended study on the fossils collected
by Olsson and Dickey. In this paper, «A Devonian Fauna from Colombia»,
Caster described new genera and a number of new species found in the De-
vonian of Floresta, and attempted to correlate this faunule with other De-
vonian faunas in North and South America. In this paper are included strati-
graphic notes by Olsson, and for the first time the name «Floresta Series» is
introduced for the Devonian sequence between the Girén formation (Jurassic-
Triassic) and the older Igneous Metamorphic Complex (1939, pp. 10).

McNair published the first and thus far the only study of the Devonian
bryozoa from Colombia in 1940, based on material collected by Olsson and
Dickey from the same locality as the material described by Caster. In this
paper, NcNair, after studying and describing twenty four new species, agreed
with Caster (1939, pp. 14) in the belief that the Floresta fauna is probably
«boreal» rather than «austral> in origin and relationship.

In 1942 Caster published «The Age and Relations of Colombian Devo-
nian Strata», based on previous work and on new material collected from Flo-
resta, with an extensive description of the biotic affinities of the Floresta fau-
na, together with a description and correlation of the Floresta series, and a ge-
neralized study of the paleogeography of the South American Devonian.

In 1942, Royo y Gémez published «Fésiles Devonicos de Colombian,
a study of a second fossil collection made in the Floresta region by Sarmiento
and Alvarado.

In 1946, Botero published a fundamental paper on the stratigraphy
and general geology of the area inmediately southwest of Paz de Rio, including
probably the most detailed description of the Floresta Devonian. He found the
Devonian beds lying between Permo-Carboniferous beds and the socalled Me-
tamorphic Complex and not as Caster (1939, pp. 10) believed. In this paper
the term «Floresta Formation» is introduced for the Florestas Devonian se-
quence.

Schuchert in 1935 reported a collection of fossils made by Scholl
and Remington on the Colombian side of the Serrania de Periji. The fossils
were identified by Galloway as Middle Devonian in age but no further in-
formation on this locality has been published.

A generalized description of Pre-Cretaceous sediments in Colombia was
published by Trumphy in 1943. In this paper, Renz reported two new
areas where the Devonian strata are found in situ; (1) Curumani-Santa Isabel
region and (2) East of Manaure, on the Colombian side of the Serrania de
Periji (figure 1). Fossils collected in both places were classified respectively
by Emeis (Shell Paleontologist) and Williams (U. S. Geol. Surv.), as Middle
Devonian age.
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Devonian Fossils have also been reported in the Gachald-Ubald region
(figure 1) and listed by Biirgl in 1953. However' some of these fossils we-
re not found #n sitn, and no details have been published.

GENERAL STRATIGRAPHY OF THE COLOMBIAN DEVONIAN

General statement.—Although Devonian strata have been reported in many areas
within Colombia, the purpose of this paper is to discuss those beds found
in sitz and which have been confirmed to be of truly Devonian age.

There are four main confirmed areas and a questionable one (figure 1)
where the Devonian occurs as bed rock; 1-Floresta, 2-Manaure, 3-Gutiérrez,
4-Santa Isabel, and doubtfully, 5-Gachala-Ubald-Farallones de Medina.

Type locality.— The Devonian at the type locality (Floresta, figure 2) is
at least 700 meters thick and consists mainly of soft shales and claystones, with
minor amounts fo sandstones and conglomerates.

The shales and claystones comprise about 80¢/o of the deposits and ate
characterized by their gray, light gray, ochre, violet, yellow and mottled colors
which weather to a buff. These buff shales are highly fossiliferous especially in
the lower and higher levels, briozoans and brachiopods being the most abun-
dant fossils. Judging by the abundance of marine fossils, the shales originally
were essentially calcareous, from which the calcium carbonate has now been
leached. This thick unit (figure 2) carries a few indurates layers with a sparse
fauna, and the middle part is characterized by ferrnginous shales, sometimes
harder than the rest of the unit.

The upper section of these shales and claystones has undergone some me-
tamorphism due to contact with an igneous intrusion. It contains an abundant
fauna of essentially the same Middle Devonian age as that of the lower fauna.

These shales and claystones are overlain by dark gray, ferruginous sands-
tones which accupy the higher points of the Floresta region. No fossils were
found in these sandstones.

A fine-grained quartz conglomerate together with some hard black shales
and hard, fine grained, yellow, light gray and light brown sandstone make up
the basal section of the Floresta Devonian.

The Devonian strata in the Floresta region has been intruded by a se-
ries of granite masses. Botero (1949, pp. 43) believes these intrusions to be
Post-Devonian and Pre-Carboniferous.

The Devonian strata in the Floresta region generally rest unconformably
on the so-called Metamorphic Complex, and are locally overlain unconforma-
bly by rocks which are considered as Permo-Carboniferous in age.

For a complete and detailed description of the Devonian and its rela-
tionships with the underlying and overlying beds the reader is referred to «Re-
conocimiento GeolGgico del Area Comprendida por los Municipios de Belén,
Cerinza, Corrales, Floresta, Nobsa y Santa Rosa de Viterbo, Boy.» by Botero
(1949).
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Other localities.~On the west slope of the Serrania de Perijd, east of
Manaure (figure 1), the cretaceous sediments are cut off from the Paleozoic
by a fault of great displacement.

Here the Devonian sediments are approximatly 400 meters thick, and
consists of yellow, whitish-brown, fine-grained sandstones and quartzites, with
intercalations of silky, gray, dark gray and grayish-black compact shales with
abundant fossils. The fauna found in these beds is essentially of the same con-
tent as that from Floresta, despite the distance (Near 510 Kilometers) separa-
ting these localities. The Devonian outcrops, however, are not as extensive as
in Floresta, and fossils are difficult to collect.

Near Gutiérrez (figure 1), the Devonian outcrops are relatively poor, as
also is the fauna. The few outcrops and the scarce fossils are found south,
southeast, and northeast of the town. In this locality the Devonian deposits
are represented mainly by shales, lutites and sandstones. They appear as reddish-
yellow, pink, yellowishwhite and buff shales and grayish-black lutites overlain
by hard grey, brown, brownish gray, medium-grained sandstones. The fossils
are very scarce except for Tropideleptus. In general, the fauna found by the wri-
ter is essentially the same as that from the type Floresta Devonian.

A complete section of the Devonian was studied in the region of the Si-
miti River, South of Santa Isabel (figure 1), by Renz (1943, pp. 1291). He
describes the Devonian succession as follows:

The Devonian is transgressive with a very pronounced un-
conformity over slightly metamorphosed gray slates, arkosic sands-
tones, and fine arkosic conglomerates. The Devonian begins with
quartz conglomerates, about 1 meter thick, which are overlain by
aproximately 5 meters of light brown-gray chert containing a good
Middle Devonian fauna. The chert is overlain by 20 meters of
reddish-gray claystone shale passing into fine light-gray banded sand-
stone about 10 meters thick. Then follows a thick formation of
fine to medium grained green-brown sandstone with intercalations
of micaceous gray-brown shaly layers and a few thin gray shale
intercalations. The Devonian is overlain by triassic red beds.

The fauna found in these beds by Renz does not differ materially from
the Manaure, Floresta, or Gutiérrez faunas collected by the writer.

Although up to the present time no work has been published to prove
the existence of Devonian bed-rocks in the Gachald-Ubal4-Farallones de Medina
area, it is very possible that the Devonian strata outcrop somewhere within the
region, based on the finding of some fossils in the area, classified as Devonian
in age by Biirgl (1957, pp. 129) who writes «The Stratigraphic succession of the
Devonian to the Carboniferous in Gachala has not been established yets.

THE FLORESTA FAUNA

Mode of preservation.—Although the compact, buff shales, in which most of the
Floresta fauna has been found, have undergone much weathering, they show
relatively little alteration or destruction of the abundant fossils in them, other




than solution. Most of the fossils are found in the form of internal and external
molds, relatively well preserved, so that the internal morphology as well as the
external characteristics of many forms can be observed.

In the collection made by the writer in Floresta, the corals are the most
poorly preserved in contrast to the relatively well preserved pelecypod (Awvicu-
lopecten) and the abundant brachiopods.

General discussion.—The fauna of the Floresta Devonian so well descri-
bed by Caster in 1939, is made up essentially of brachiopods and bryozoa,
containing a few trilobites, ostracods, pelecypods, corals, crinoid columnals
and a single graptolite.

The most typical and abundant genera of the Floresta Devonian are:
Leptacna, Strophonella, Strophodonta, Schellwienella, Rhbytistrophia, Dictyostrophia,
Elytha, Cymostrophia, Acrospivifer, Aunstralospirifer, Spérifer, Chonetes, Productella,
Phavops, Amphigenic, Fenestella and the many bryozoans described by McNair
(1940).

In the material collected by the writer, 15 genera and 20 species were
found for the first time in the Devonian beds of the Floresta region. Two
species are new and some others appear for the first time in South America,
so far as the writer is aware.

In the following list of species new for the Floresta Devonian, the aste-
risks * indicate new generic stocks for the Colombian Devonian, and the -
sing new specific stocks for South America.

- * Favosites sp. aff. F. hamiltoniae Hall
Pleurodictynm americanum Roemer
Camarotoechia dotis Hall

- * Ledorhynchus mysia Hall

* Orthis sp.

Paraspirifer sp.

Y Mediospirifer audaculns Conrad

- * Nucleospira concinna Hall
Spinulicosta spinulicosta (Hall)
Chonetes comstockii Hartt
Tropidoleptus carinatus Conrad

- Cyrtina hamiltonensis Hall

* Amphigenia n. sp.?

- * Grammysia sp.

* Actinopteria boydi Hall

- Aviculopecten wellsi n. sp.

* Platyceras sp. aff. P. nodesum Hall
* Platyostoma lineata Conrad

* «Orthocerass sp.
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- Odontoplenra callicera (Hall and Clarke)
* Cryphacus sp.
* Proetus sp.

- * Acanthograptus p.

Judging by the lithology and fauna the Floresta Devonian beds are de-
posits of a near shore marine environment, similar to the Rhenish in Europe
and the Hamilton in the North American Devonian.

Age and relationship.—A study of the new species found in Floresta con-
firms once more Caster’s conclusions concerning the «Boreal» or «American»
flavor of the Floresta fauna and its Meso-Devonian age.

In the new material the presence of Tropideleptus carinatus, a species which
characterizes the «American» faunal province of the Middle Devonian, is of
particular importance. In North America, T. carinatus appear in the Hamilton
group (Middle Devonian) and recurs in the Chemung (Upper Devonian). The
presence of Nucleospira concinna, Mediospirifer audaculus, Spinulicosta spinulicosta,
Cyrtina hamiltoniensis, Favosites hamiltoniae, Plenrodictyum americanum, and other
typical species of the Hamilton group of New York State, and more particu-
larly of the Centerfield horizon, suggests a2 Hamiltonian rather than an Onon-
dagan affinity, somewhat younger than at first supossed by Caster, and as con-
cluded by McNair (1940, pp. 118) on the basis of the bryozoan fauna.

The Floresta Devonian fauna is widespread in Colombia and clearly co-
rrelates with the faunas of Manaure, Gutiérrez and Santa Isabel.

The tabulation (table 1) shows almost identical assemblages of species
in the Floresta and Manaure faunas, although these localities are 510 kilome-
ters apart, and there can be no doubt that both deposits represent the same
or about the same horizon.

The fossils collected by the writer indicate that the Gutiérrez Devonian
fauna is also very closely related to the Floresta fauna (table 1). All of the
species found in the Gutiérrez area are present in Floresta, and the same may
be said for the fauna of the Santa Isabel Devonian beds.

As Caster (1942, pp. 35) stated, the Floresta Devonian deposit «is a virtual
northern outpost in the Southern Hemispherer. From the tabulation of the
Floresta fauna (table I) it seems clear that it is made up of a mixture of
«American» and «Eurasiatic» elements, with predominance of the former. Sig-
nificant is the increase in abundance of «American» and decrease of «Eurasia-
tics elements northward from Floresta to Manaure, confirming Caster's rule:
the further south that the exposures of Devonian strata appear, the more
abundant that the «Burasiatic» faunal elements become.

Within South America, the Floresta Devonian fauna may be correlated
with those of the Cafio Grande formation of Venezuela, the Sicasica formation
of Bolivia and the Ereré Sandstone of Brazil. The Cafio Grande is the most
closely related to the Floresta Devonian.

The fauna of the Cafio Grande formation was described in papers by
Weisbord (1929), and Harris and Wells (1943). Based on the faunal lists
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found in both papers, and on the faunal assemblage found in Floresta, it
is clear that both faunas are very closely related (table 1). The Floresta Devo-
nian and the Venezuelan formation share among others the following genera:
Polypora, Fenestella, Heliophyllum, Acrospirifer, Mediospirifer, «Spirifers, Elytha,
Atrypa, Meristella, Pentagonia, Strophodonta, Strophonella, Schelhvienella, Dictyos-
trophia, Chonetes, Eodevonaria, Tropidoleptus, and Cypricardinia.

In addition to this generic relationship, 22 species are present in both
faunas and more than 15 others are very closely related, not including the
bryozoans which also seem to be similar. This means that about two-thirds of
the approximately 60 species known from the Floresta Devonian (bryozoa and
ostracods not included) are represented by identical or very closely : related
species in the Cafio Grande formation. Some of the slight specific differences
in the faunas may be due to facies changes.

Lithologically the Floresta Devonian strata are not so similar to those of
the Cafio Grande formation. According to Liddle (1943, pp. 14), the Caiio
Grande formation consists of gray, micaceous, nodular, limonitic, calcareous,
sandy shales containing mud pellets, microscopic particles of lignitic matter,
and breaking with a shattery fracture. In the extreme basal portion are some
evenly bedded, fine-grained dark gray micaceous, quartzitic sandstones and a
few more shaly sandstones.

From the above discussion it seems that the two Devonian deposits,
separated by more than 500 kilometers may be coeval. However, the Cafio
Grande formation is considered by Liddle (1943, pp. 15) to be of Lower and
Middle Devonian age (Helderbergian through Oriskanian and Hamiltonian).

The tabulation (table 1) also brings out the relationship between the fau-
nas of Floresta and the Sicasica formation of Bolivia. In this case, the degree
of community between the relatively large faunas of Sicasica (51 species) and
of the Floresta Devonian (60 species) is very low. In fact, these faunas share
only 4 identical species which are typical of and abundant in the Bolivian for-
mation, but sparce in the Floresta beds. They are: Ambocoelia pseudo-umbonaia,
Chonetes stiibeli, Phacops salteri and Plenrodictyum americannm (comparable to P.
amazonicum of the Sicasica).

Here, the main bases for correlation are the species associations and ge-
neric similarities rather than specific identity. The assemblage of trilobite genera
in Floresta is very similar to that of the Sicasica, but examples are not so
abundant and varied in Floresta as they are in the Bolivian formation. The
species of «Spirifer» found in both faunas are also very closely related. Most
of the 20 genera common to the Sicasica formation and the Floresta Devonian
are of «American» rather than of «Eurasiatic» type.

The Floresta fauna can also be correlated to the Ereré fauna of Brazil on
the basis as above. The following typical Ereré forms are found in the Flo-
resta Devonian strata: Camarotoechia dotis, Chonetes comstockii and Trapido[qu: ca-
rinatus. 1n addition, both faunas share the presence of Austral forms of «Spirifer»
which if not identical, are very closely related. On the other hand, the typical
and abundant Floresta species Schellwienella goldringae may be compared to
Streprorbynchus agassizi of Ereré.




According to the tabulation (table I), the faunas of the Floresta Devo-
nian and the Ereré share the following genera: Camarotocchia, Australospirifer,
Ambocoelia, Chonetes, Tropidoleptus, Orthis, Cyrtina, Grammysia, etc. These genera
include about 35°/o of the known species from Floresta.

Generally speaking, the Floresta, Sicasica and Freré faunas seems to be
homotaxial, and as Caster (1949, pp. 52) stated, all differences between the faunas
can be parhaps more convincingly explained by ecologic factors than by the
more customary interpretation of them as varying phases of the Middle Devo-
nian invasion.

TABLE 1

DISTRIBUTION OF THE COLOMBIAN DEVONIAN FAUNA IN
SOUTH AMERICA

1 2 3 4 5 6 7
Favasites sp. aff. B. bamiltoniae Hall X
Heliophyllum sp. 54 X? 0
Pleurodictyum americanum Roemer b oy S X2 140
Fenestella venezuelensis Weisbord X 2 2 X X
Camarotoechia sappho Hall X
C. dotis Hall % X? X
C. comtracta Hall? X
Leiorhynchus mysia Hall X
Acrospirifer olssoni Caster X X X o0 X Xz
Brachyspirifer palmerae Caster Xk X X? 0 0
Mediospirifer audaculus Conrad XX X? X X
Aunsiralospirifer antarticus var. 1 Caster X ARE X e N, A
<Spirifers daleidensis Steininger Xhie X
«S». kingi Caster 2 S Sl R -V G
Paraspirifer sp. X X X? X?
Elytha colombiana Caster X X X X
Atrypa harrisi Caster X o GRS AL ¢ X
A. spinosa var. nasuta Caster X X X2 X? 0
A. spinosa Hall X 0
Ambocoelia psendo-umbonata Kozlowski N X X
Nucleospira concinna Hall & Th X X
Meristella wheeleri Caster X - X X
Pentagonia gemmisulcata Caster 5 R X
Megastrophia hopkins: Caster XX 0
Megastrophia pygmaea Caster X
Leptaena boyaca Caster e X 0
Cymostrophia schucherti Caster X




C. waringi Caster

C. dickeyi Caster

Strophodonta kozlowskii Caster
S. sp. aff. 8. demissa Hall
Strophonella meridionalis Caster
S. floweri Caster

Schelhwienella goldringae Caster

S. goldringae var. juvens Caster

MM -

54

Mo K

Rhytistrophia caribbeana var. colombiana

Caster
Dift)rutrop/yia cooperi Caster
Spinulicosta spinulicosta (Hall)
Chonetes billingsi Clarke
C. stébeli Ulrich
C. comstockéi Hartt
C. venezuelensis Weisbord
Eodevonaria imperialis Caster
B ."mperfa/i_r var. fransversa Caster
E. imperialis var. parva Caster
E. reedi Catter
Chonostrophia knedi Caster
Rhbipidomella liddlei Harris
R. hybrideides Clarke
Tropidoleptus carinatus Conrad
Leptocoeliar sp.
Orthis sp.
Cyrtina hamiltoniensis Hall
Cyrtina sp.
Amphigenia n. sp?
Crypronella sp.
Meganteris australis Caster
Crammysia sp.
Actinopreria boydi Conrad
Nuculites oblongatus Conrad
Gpricardinia subindenta Weisbord
Aviculopecten awellsi n. sp.
Platycers sp. aff. P. nodosum Hall
Platyceras sp.
Platyostoma lineata Conrad

P

4

SRR B

X
X
X
X
X
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1 2 3 4 5 6 i
«Orthocerass sp. X X? 0
Phacops salteri Kozlowski X w2 X .10
Odontoplenra callicera (Hall and Clatke)c X 14X X 0
Cryphaeus sp. X 0 0
Proetus sp. X
Dalmanites sp. X 0 0
Acanthograptus sp. 574

Table I.— The list of fossils includes all the species (exclusive of most bryo-
zoz and ostracods) found by the writer in the Devonian strata of Floresta, Ma-
naure and Gutiérrez. The tabulation shows the distribution of this fauna in
the following localities: 1) Floresta Devonian, Colombia, South America. 2)
Manaure Devonian, Colombia, South America. 3) Gutiérrez Devonian, Colom-
bia, South America. 4) Santa Isabel Devonian, Colombia, South America, 5)
Sicasica formation, Bolivia, South America. 6) Cafio Grande formation, Ve-
nezuela, South America. 7) Ereré sandstone, Brasil, South America. The sing
X and 0 indicate the presence of an identical or very closely related species
respectively, in the locality.

THE MANAURE FAUNA

Mode of preservation.—Generally speaking most of the fossils found in Manaure
are in a slightly better state of preservation than those from Floresta, even
though they are found also as internal and external molds.

Here again, the original calcareous material has been removed by lea-
ching. However, the preservation is good enough so that the internal mot-
phology, as well as the external characteristics of some of the fossils, may be
studied. In most of the brachiopods it is very easy to observe the shape, size,
etc. of the muscle scars, the teeth and other internal features as well as the
ornamentation of the shell (growth lines, micro-ornamentation, lamellae, etc.)
on the external molds.

In the material collected by the writer the pelecypods and the gastro-
pods are poorly preserved in contrast with the relatively well preserved bra-
chiopods and phacopid trilobite molds.

General discussion.—The fauna of the Manaure Devonian is made up pri-
mately of brachiopods and some bryozoans, and very scarce trilobites, pelecy-
dods and gastropods, and one tabulate coral.

As previously stated, the Manaure and the Floresta faunas are identical
in specific content. However, in Manaure bryozoans are a minor element, and
neither tetracorals or graptolites have been found.

The most typical genera of the Manaure Devonian in order of abun-
dance are: Chonetes, Acrospirifer, Australospirifer, Shellwienella, Eodevonaria, Pha-
cops, Elytha, Platyostoma, Fenestella, Pentagonia, Nucleospira, Cyrtina, Meristella,
Nuculites, etc.

From the collection made by the writer, the following species may be
added to Renz's (1943, pp. 1293), list:
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Plenrodictyum americanum Roemert

*

Camarotoechia sappho Hall
C. contracta Hall ?
Brachyspirifer palmerae Caster

*

«Spirifers daleidensis Steininger
Elytha colombiana Caster

Atrypa harrisi Caster

Atrypa harrisi var. naiuta Caster

Atrypa spinosa Hall

¥

Ambacoelia psendo-umbonata Kozlowski

Nucleospira concinna Hall
Meristella wheeleri Caster
Pentagonia gemmisulcate Caster
Megastrophia hopkinsi Caster
Cymostrophia schucherti Caster
Cymostrophia dickeyi Castet
Strophodonta sp. aff. demisa Hall

Schellwienella goldringae Caster.

Rhbytistrophia caribbeana var. colombiana Caster
Dictyostrophia cooperi Caster

Chonezes billingsi Clarke

Chonetes stitbeli Ulrich

*

Chonetes venezuelensis Weisbord
Eodevonaria imperialis Caster
Eodevonaria reedi Caster

* Rbipidomella liddlei Harris

* Rbipidomella hibridoides Clarke

Tra,,_h?(/n/epxm carinatus Conrad

Cyrting hamiltoniensis Hall
* Amphigenia sp.
Cryptonella sp.

" Actinopteria boydi Conrad

Nuculitis oblongatus Conrad

Cypricardinia subindenta Weisbord

Platyostoma lincata Conrad
Phacops salteri Kozlowsky
Odontoplenra callicera (Hall and Clarke)

astherisks indicate those species new for the Colombian Devonian;
new specific stocks for South America.
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Age and Relationship.—There is no question about the Mesodevonian age
of the Manaure fauna and its «american» flavor. :

As indicated in the foregoing pages, most of the Manaure Devonian
species (table I) are identical to those of the Floresta Devonian. This is so-
mewhat unexpected considering the distance (510 kilometers) separating both
localities. These two deposits may be easily correlated on their faunal content.
Of the 60 species known from Floresta and the 48 in Manaure, 40 species
are common to both, without considering the bryozoans, and the ostracods
are also very similar if not identical.

According to the author's lists, only 8 species from the Manaure Devo-
nian are not found in Floresta; they are: Camarotoechia sappho, Camarotoechia
contracia, Atrypa spinosa, Leptocoelia sp., Strophodonta sp. aff. §. demissa, Chonetes
veneznelensis, Rbipidomella liddle, Rbipidomella bybridoides and Nuculites oblongatus.

On the other hand, the Floresta Devonian fauna contains 11 genera not
found in the Manaure beds. They are: Favosites, Heliophyllum, Leiorbynchus, Pro-
ductella, Chonostrophia, Meganteris, Grammysia, Aviculopecten, Acanthograptus, Cry-
phaens, and Proetus. :

As stated before, the Manaure Devonian seems to represents the same
stratigraphic horizon as the Floresta Devonian beds, and according to its faunal
content also represents the Lower and Middle Middie Devonian of Colombia,
the equivalent of the Eifelian series in Europe and of the U. Ulsterian and L.
Erian of North America. (Onondagan through middle Hamilton).

The tabulation (table I) brings out the close relationship between the
Manaure and Gutiérrez faunas. The Devonian beds in Manaure contain all of
the species found in the Gutiérrez Devonian strata up to the present time,
with the exception of Tropidoleptus carinaius. However, the Gutiérrez fauna is
so little known (16 species), and the localities are so far apart (figure 1), that
it is not proper to anticipate any final conclusion until more material from
Gutiérrez is collected.

The faunal assemblage of the Santa Isabel Devonian is basically the same
as that of Manaure. Here again, all the species listed by Renz (1943, pp. 1291)
from Santa Isabel were found by the writer in Manaure. However in this case
the localities are relatively close (figure 1), and a very close relationship between
both strata may be established based on faunal content as well as lithologic
similarity (figure 3).

Elsewhere in South America, the Mananre fauna can also be correlated
with Devonian faunas of Venezuela, Bolivia and Brazil.

In Venezuela, the Cafio Grande formation (Rio Cachiri series) has been
correlated with the Manaure Devonian strata. This correlation can be based
not only on the faunal but on lithologic similarity. This may be accounted for
by the vicinity of the localities. The Rio Cachiri Series has been described at
about 80 kilometers northeast of Manaure, However, it is curious that the Ma-
naure Devonian fauna seem to be more closely related to the Floresta fauna
than to the Rio Cachiri fauna, in spite of the Great distance (510 kilometers)
between Floresta and Manaure, and the relatively short distance separating Ma-
naure and the Cafio Grande formation.
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Half of the species found by the writer in the Manaure beds are present
in the Venezuelan Devonian fauna. Most of the other half is made up of typi-
cal Floresta species not found in the Venezuelan formation (table I). On the
other hand, the Cafio Grande formation contains 7 species of corals contras- kL
ting with the single tabulata coral found in Manaure. &

It is clear that these Devonian strata are time equivalents, representing
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FIGURE 3.—Generalized Stratigraphic Columns of the Devonian. 1) South of Santa
Isabel. 2) East of Manaure (After Renz, Scale 1 :10.000).
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a near shore marine environment. The slight differencesin faunal content may
be due to a facies change.

The tabulation (table I) also brings out the relationship existing between
the Colombian Manaure Devonian fauna and the Bolivian Sicasica fauna. Al-
though they only share four species: Ambocoelia pseudo-umbonasa, Chonetes stibeli,
Nuculites oblongatus, and Phacops salteri, they may be correlated on the basis of
species affinities and generic similarities, considering the tremendous distance
(figure 5) separating the localities.

The same general statement may be made for the relationship between
the Manaure Devonian fauna and the Ereré fauna of Brazil. However, in this
case no species are common to both. From the tabulation (table I), these
strata share about 12 genera whose species are very closely related, especially

the «Spirifers».

Generally speaking, the Manaure Devonian deposits may be considered
as homotaxial with those of Sicasica in Bolivia and Erere in Brazil.

THE GUTIERREZ FAUNA

Mode of preservation.—The fossils found by the writer inthe Gutiérrez Devonian beds
are preserved in the form of internal and external molds similar to those of Elo-
resta and Manaure. However here part of them occur in a hard, fine-grained, gray
and brownish-gray sandstone. Others are preserved in soft buff shales of the
Floresta type. Some are so badly preserved that it is impossible to make even
a generic assignment. Most of the molds represent ventral and dorsal valves

of Tropidolepius carinatis.

General discussion.—The Gutiérrez assemblage consists mainly of brachio-
pods, a few corals and bryozoans, and some undeterminable pelecypods and

gastropods.
The most important genera are: Tropidoleptus, Strophodonta, Schellwien

Rbytistrophia, Pleurodictyum, and Phacops. Tropidoleptus is extremely abundant @
relatively well preserved, and accounted for half of the specimens collected,

the writer.
In general terms, the Gutiérrez Devonian beds contain a very sparse
na, however the writer believes that it may prove to be as abundant as tho

from Floresta and Manaure, when more extensive collecting is done.
From the writer’s collection, a few species may be added to those Liste
by Biirgl 1957, pp. 129):

Pleurodictyum americanum Roemer
Tropidoleptus carinatus Conrad

A/;Jfra[a‘q’rir{fer antacticys var. 1 caster
Schellwienella goldringae Caster

Rbytistrophia caribbeana var. colombiana Caster
Rhipidomella liddlei Harris
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Platyostoma lineata Conrad

Phacops salteri Kozlowski

Age and Relationship.—Judging from the 16 species known at present, a Middle
Devonian age may be assigned to the Gutiérrez beds. The faunal assemblage
includes almost an equal mixture of «American» and «Austral» elements, all of
them represented in both, the Manaure and Floresta strata, and it is reasonable
to believe that these deposits are coeval, at least those beds in which the ci-
ted faunas are found.

'The Gutiérrez Devonian fauna may possibly be correlated with the Cano
Grande formation of Venezuela, Sicasica formation of Bolivia and the Erere
Sandstone of Brasil, in the same manner as the Floresta and Manaure Devo-
nian faunas. However the writer reserves a final conclusion until additional
material be obtained from Gutiérrez, in the belief that the Gutiérrez fauna may
prove to be even more closely related tho the other South American Devonian
strata (except Venezuela) than the Floresta and Manaure faunas, considering
that the Gutiérrez beds are the southernmost outcrop of Devonian strata yer
known in Colombia (figure 1).

TABLE 11

DISTRIBUTION OF THE COLOMBIAN DEVONIAN FAUNA IN
NORTH AMERICA

1 2 3 4 5 6 7 8
Favosites sp. aff. F. Hamiltoniae Hall X R HIRETY S0 ) TN R
Heliophyllum sp. X 0 0 .0 01 20
Plenrodictyum americanum Roemer X X X X X
Fepestella venenzuelensis Weisbord x.X .0 0 10 0
Camarotoechia sappbo Hall XX X X
C. dotis Hall X LTS
C. contracta Hall X X
Leiorbynchus mysio Hall X X
Acrospirifer olssoni Caster X X
Brc:rﬁ_y.g(ﬁ'ri"ﬁr palmerae Caster o X 0 00
Mediospirifer andaculus Conrad X e X K 0. 0 X
Australospirifer antarciicns var. 1 Caster X X
«Spirifers daleidensis Steininger X2 X
«S» kingi Caster X X g 0
Paraspirifer sp. X X? o X X2
Elytha colombiana Caster iy G ([ £ 0 0
Atrypa barrisi Caster XX 0 0 0O 0 0
A. barrist var. nasuta Caster X X .0 0 0 Qi b
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A, spinosa Hall

Ambocoelia psendo-umbonata Kozlowski

Nucleospira concinna Hall
Meristella wheeleri Caster
Pentagonia gemmisulcaia Caster
Megastrophia hopkinsi Caster
Magostrophia pygmaea Caster
Leptacna boyaca Caster
Cymostrophia schucherti Caster
C. waringi Caster

C. dickeyi Caster

Strophodonta kozlowskii Caster
S. sp. aff S. demissa Hall.
Strophonella meridionalis Caster
S. floweri Caster

Schellwienella goldringae Caster

S. goldringae var. juvens Caster

Rbytistrophia caribbeana var. colombiana

Caster
Dictyostrophia cooperi Caster
Spinulicosta spinulicosta (Hall)
Chonetes billingsi Clarke
C. stribeli Ulrich
C. comstockii Hartt
C. wvenezuelensis Weisbord
Eodevonaria imperialis Caster
E. ;'fri/mr';'al'fj var. transversa Caster
E. imperialis var. parva Caster
E. reedi Caster
Chonostrophia knodi Caster
Rhbipidomella liddlei Harris
R. hibridvides Clarke
Tropidoleptus carinatus Conad
Leptocoelia sp.
Orthis sp.
Cyrtina hamiltonensis Hall
Cyrtina sp.

Amphigenia n. sp. ?
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Crybionella sp. X X .0 0 0 0
Meganteris australis Caster X

Grammysia sp. X D, & 0 X2
Actinopteria boydi Conrad KX 4 X 0 S
Nuculites oblongarus Conrad Kol Xzl 4]
Cypricardinia subindenta Weisbord X X X X X
Aviculopecten wellsi n. sp. X 0 0. G0 D
Platyceras sp. aff. P. nodosum Hall X X?

Platyceras sp. A X X2 X X X K7
Platyostoma lineata Conrad X X X {
«Orthocerass sp. X 0 0 0 0
Phacops salteri Kozlowski X X L0 0 0 0 0
Odontoplenra callicera (Hall and Clatke) X X X X

Cryphacus sp. b O s 0 0
Proetus sp. X 0 0
Dalmanites sp. ? X

Acanthograptus sp. X

Table I.—The list of fossils in table II includes all the species (exclusive
of most bryozoa and ostracods) found by the writer in the Devonian beds of
Floresta. Manaure and Gutiérrez. The tabulation shows the distribution of the
Colombian Devonian fauna in the following localities:

1) Floresta Devonian, Colombia, South America. 2) Manaure Devonian,
Colombia, South America. 3) Hamilton group (Middle Devonian), New York
State, United States, North America. 4) Centerfield limestone (Hamilton group),
New York State, U.S., North America. 5) Onondaga limestone (Lower Mid-
dle Devonian), New York State, U.S., North America. 6) Jeffersonville limes-
tone, Indiana, U.S., North America. 7) Traverse group (Middle Devonian), Mi-
chigan, U.S., North America. 8) Thedford-Arkona region (Middle Devonian)
of South Western Ontario, Canada, North America.

As in table I the signs X and 0 indicate the presence of identical or
very closely related species respectively.

RELATIONSHIP BETWEEN THE COLOMBIAN AND
NORTH AMERICAN DEVONIAN

In 1939 Caster, after studying the first collection of fossils (except bryozoans)
from the Floresta Devonian beds, came to the conclusion that the fauna resem-
bled that of the early Onondagan of the North American Devonian. In 1942,
based on additional material, he stated (1942, pp.34)that the fauna is ei ther Onon-
dagan (Ulsterian) or Hamiltonian (Erian). The main reason for Caster’s belief
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in the Onondagan affinity of the Floresta fauna was its close relationship with
the Jeffersonville limestone fauna at the Falls of the Ohio (Indiana), consider-
ed to be an equivalent of the Onondaga limestone of New York. However
Oliver (1960, pp. 174), based on coral studies, suggests that the basal 4
feet of the Jeffersonville limestone at the Falls of the Ohio is correlative with
the Pre-Edgecliff Amphigenia zone of western New York, and therefore may be
of late Early Devonian age.

In 1940 McNair, after study of the unique bryozoan fauna of the Flo-
resta Devonian, believed that this fauna is more closely related to the Hamilton
than to the Onondagan, although he stated (1940, pp. 6) that this may be in
part accounted for by the fact that Hamilton bryozoans are better known than
hose from eatrlier Middle Devonian strata.

The writer agrees with both conclusions. There is no question about the
strong similarity existing between the Colombian Devonian faunas of Floresta,
and those of northeastern United States, but is difficult to determine their exact
equivalence. In some features, for instance the presence of Medivspirifer andacu-
Ius, Nucleospira concinna, Productella spinulicosta, Tropidoleptus carinatus, and Plenro-
dictyum americannm the fauna is identical with that of the Hamilton (especially
the Conterfield member), while in the ocurrence of Amphigenia sp. and several
species of Eodevonaria it epproaches the early Onondagan.

The tabulation (table 1I) shows that the Floresta as well as the Manaure
faunas contain some of the most typical Hamilton species. The Floresta and
the Hamilton Devonian faunas share the following: Favosites hamiltoniae, He-
liophyllum sp., Leiorbynchus mysia, C amarotoechia dotis, Mediospirifer andaculuys, Nu-
cleospira concinna Spinulicosta spinulicosta, '[’f‘n[b.»’c/u,f'c;!:fa.z.; carinatus, Cyrtina hamilto-
niensis, Actinopteria boydi and Platyostoma lineata.

ddition to these common species, both faunas contain very closely
related species of the following genera: Megastrophia, Dictyostrophia, Stropbodon-
ta, Amypa, Meristella, Pentagonia, Elytha, Ambocoelia, Cryptonella, Cypricardinia
and Grammysia.

These lists include more than 60¢°/o of the species classified by the author
for Floresta (60 in number, not including bryozoans and ostracods). Thus des-
pite the great distance between Floresta and the type locality of the Hamilton
group (New York State), there can be no doubt of the close relationship bet-
ween the Devonian faunas of these localities. The «American» faunal aspect of
the Floresta fauna is almost entirely represented in the New York Middle De-
vonian group and equivalents in North America such as the Traverse group
of Michigan.

On the other hand, the Flotesta fauna also can be correlated to some
extent with the Onondagan of North America. This is primarily based on
the presence of the several species of Eodevonaria, Amphigenia, and Proetus,
which are not found in the Hamilton group, and are very closely related in both
Devonian beds.

In addition these faunas also share some species which, although more
typical of the Hamilton group, are also found in the Onondaga, Nucleospira con-
cinna and Platyostoma lineata. Both faunas also share the presence of the follo-
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wing genera whose species are very closely related: Favosites, Heliophyllum, Pa-
raspirifer, Atrypa, Ambocoelia, Meristella, Pentagonia, Megastrophia, Leptaena, Cho-
netes, Chonostrophia, Platyceras, Phacops, Cryphaens and Proetus.

Even though there is a stronger affinity between the Floresta Devonian
fauna and that of the Hamilton, it seems that the fauna represents both the
Onondagan and the Hamilton faunas of North America.

The tabulation (table II) also brings out the relationship between the
Floresta Devonian fauna and that of the Traverse group of Michigan (equi-
valent to the Hamilton of New York State), as well as the strong similarity
between the Colombian and the Middle Devonian fauna of southwestern On-
tario, (Thedford-Arkona region), Canada, which are also equivalent of the Ha-
milton group.

An almost identical relationship may be established for the Manaure fau-
na. In addition to those Devonian species found in both Floresta and Manaure,
the presence only in the Manaure assemblage of Camarotoechia sappho, Atrypa
spinosa, Stropbodonta sp. aff. S. demissa and  Nucnlites oblongatus, corroborates a
Hamilton affinity. From 48 species known in the Manaure Devonian, about
7500 are identical or very closely related to North American Hamiltonian
species. The remaining 259/0 basically are made up of typical Colombian
strophomenids and Eurasiatic elements. Here again, the presence of some ge-
nera like Eodevonaria and Amphigenia, in addition to other species very closely
related to the Lower Middle Devonian forms of North America, also suggests
a close affinity between the Manaure and Onondaga faunas. On the other hand,
the presence of a single species of Leptocoelia suggests an even earlier Devo-
nian relationship.

The Gutiérrez Devonian fauna shows only two species, Pleurodictyum
americanum and Tropidoleptus carinatus, found also in the North American Ha-
milton group. However, closely related species found in both Devonian beds,
and the fact that the Gutiérrez species are found in the Floresta and Manaure
beds, suggests a possible relationship between the North American (Hamilton-
Onondaga) and the Gutiérrez Devonian faunas. This may be proved when more
material from the Gutiérrez Devonian is available.

OTHER DEVONIAN FAUNAS FROM COLOMBIA

The Santa Isabel Devonian fauna, as determined by Emeis (Shell Paleontologist)
consists of:

Acrospirifer olssoni Caster

A. sp. (n. sp. ?)

Elytha colombiana Caster

Atrypa harrisi Caster

Strophnella meridionalis Caster

Anaplotheca (?) silverti (Ulrich)

Meganteris australis Caster




Spirifer kingi Caster
and 7 different species of Spirifer.

As stated on previous pages, these species are found in Floresta and Ma-
naure, and it is clear that this faunal assemblage, when better known, will pro-
ve identical or almost identical to those of Floresta and Mananre. The writer
had the opportunity of visiting some of the Devonian outcrops south of San-
ta Isabel, but lack of time prevented the extensive collection of fossils from
this locality.

Devonian fossils have been also reported from the Ubald, Gachald, Fa-
rallones de Medina area, but no further study on them has been published.
The following species, from this region are listed by Biirgl (1957, pp. 129):

Coronura ? sp.

Strophodonta aff. demisa Hall

Pentagonia gemmisulcata Caster
Scaphiocoelia boliviensis Whitefield

Spirifer (Fimbrispirifer?) chuguisaca Ulrich
Brachyspirifer andaculus zulianus Weisbord
Acrospirifer sp.

Elytha aff. colombiana Caster

Fenestella venezuelensis Weisbord

Cyarhophyllum venezuelense Weisbord

In addition to these faunas, in 1917 Scheibe discovered a loose boulder of
fossiliferous graywacke north of Villavicencio, in central Colombia. Schmidt in
1938 described a new crinoid, Bogotacrinus scheibei, from this boulder, and
considered it to be either Silurian or Lower Devonian.

DESCRIPTIONS OF SPECIES NEW TO THE COLOMBIAN DEVONIAN

Genus Plenrodictynm Goldfuss 1829
Pleurodictyum americanum Roemer 1876
Plate I, figures 1-3

Plenrodictynm americanum Roemer 1876, Lethaea Paleoz., pl. 23, figu-
res 2a-b.

Plenrodictyum americanum Ross 1953, Buffalo Soc. Nat. Sci., p. 76, pl.
23, figures 4-9, Vol. 21.

Description.-- Four specimens, all internal molds are present in the collec-
tion, and characterized by their elliptical to discoidal outline, consisting of
about 24 to 32 hexagonal corallites, those at the periphery inclined toward the
base of the colony. Diameter of the colonies: maximum 15 to 34 mm., mi-
nimum 15 to 24 mm. In the base of the colony there is a irregularly sinuous
serpulid tube located eccentrically between the corallites which are molded a




round it. The diameter of the calices varies from 1 to 5 mm. Mural pores pre-
sent; striae prominent on corallite walls.

These specimens were at first classified as Plewrodictyum amazonicnm Kat-
zer, but further investigation suggested by Wells, indicated no specific di-
fferences with Plewrodictynm americanum, after comparison with specimens
(No. 39227) at the Cornell Paleontological Laboratory.

Distribution.— Colombia: Floresta, Manaure and Gutiérrez.

Elsewhere: North America and South America (Bolivia).

Range.— Middle Devonian.

Genus Favesites Lamarck 1816
Fuvosites sp. aff. F. bhamiltoniae Hall 1877
Plate 1, figures 4-5
£

Favosites hamiltoniae Hall 1877, 11I. Dep. Fosis., N. Y. Geol. Sury., pl.
XXXIV, figures 1-9.

Description.-- This species is represented by two poorly preserved specimens
characterized by large massive coralla (20 cm. in diameter). Corallites prisma-
tic, about 3 mm. in diameter. Mural pores not observed, probably because of
the state of preservation. Tabulae well developed, generally flat and about 1
mm. apart.

Distribution.-- Colombia: Floresta.
Elsewhere: North America.

Range.-- Middle Devonian.

Genus Camarotoechia Hall and Clatke 1893
Chamarotoechia sappo (Hall) 1860

Plate JI, figure 1

Rbynchonella sappbo Hall 1860, Thirteenth Report on the State Cabinet, p. 87.
Camarotoechia sapphe Shimer and Shrock 1944, Index Foss. of N. A,
p. 311, pl. 118, figures 57-61.

Description.— This species is represented by a single specimen, a mold of
the dorsal valve. Trigonal in ountline, width about 11 mm. length 10 mm.,
surface bearing coarse uniplicate costae. Five costae in the sulcus. Larger than
C. dotis and lacking cardinal process. Dorsal interior with divided hinge plates.
The specimen is so badly preserved that further details can not be given. C.
sappho is generally triangular in shape, with shallow ventral valve and strongly
convex dorsal valve, the segment of hinge plate attached to median septum by
supporting plates making 2 short, small cruralium often covered by growtl

of inner hinge plates.

Distribution.— Colombia: Manaure.

Elsewhere: MNorth America.

Range. Middle Devonian.




Camarotvechia doris Hall
Plate II, figure 2

Rbynchonella (Stenocisma) doris Hall 1867, Palesnt. of N. Y., Vol. IV, p.
344, pl. 54, figs. 11-20.

Camarotoechia dotis Hall 1894, Paleontont. of N. Y., Vol. VIII, part. II,
p. 192, pl. 57, figs. 40-41.

Description.-- Smaller than C. sapphe, represented in the collection by a
single specimen, triangular in outline with a shallow sulcus bearing three costae.
Twelve subangular costae on the flanks. Width 8 mm., length 10 mm. Ventral
valve relatively flat. Dorsal valve not observed.

Distribution.-- Colombia: Floresta.

Elsewhere: North America and South America (Brasil, Ve-
nezuela?).

Range.-- Middle Devonian.

¢ Camarotoechia contracta (Hall) 1843
Plate II, figure 3

Atrypa contracta Hall 1843, Report on the Fourth Geol. District, N.Y., pl.
LXII, figure 3a.

Rbynchonella (Stenocisma) contracia Hall 1867, Paleont. of N.Y., Vol. IV, p,
351, pl. LV, figures 26-39.

Camarotoechia contracta Shimer and Shrock 1944, Index Foss. of N. A., p.
311, pl. 118, figs. 54-56.

Description.-- A single specimen in a bad state of preservation represents
probably this species. Shell subelliptical in outline attaining a width of 14 mm.
and marked by about twenty angular plications. Fold with five costae and si-
nus with about four. Length of the shell about 11 mm.

Distribution. —Colombia: Manaure.
Elsewhere: North America.

Range.—Middle? and Upper Devonian.

Genus Leforhynchus Hall 1860
Leiorhynchus mysia Hall 1867
Plate 1I, figure 4

Ledorhynchns mysia Hall 1867, Paleont. of N. Y., Vol. IV, p. 357, pl
LVI, figures 1-5.

Description.— The single specimen found is very small, 3 mm. wide and
about 2.5 mm. long, circular in form with 3 strong plications on each side of
the sinus, reaching half way from the margin to the beak of the shell. A sin-
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gle stronger plication in the sinus. In general, this species is vsually less than
9.5 mm. in length, with a width a little greater. Hall reported a individual
nearly 6 mm. in length.
Distribution.—Colombia: Floresta.
Elsewhere: North America.
Range.-Middle Devonian.
Genus Medrospirifer Bublichenko 1956
Mediospirifer audacnlus (Conrad) 1842
Plate II, figure 5

Delthyris andaculns Conrad 1842, Journ. Acad. Nat. Sei., Philla., Vol. 8,
p. 262.

Spirifier andacnius Hall 1894, Paleont. of N. Y., Vol. VIIL, p. 24, pl. 24,
figures 1-13.

Brachyspirifer andaculns Shimer and Shrock 1944, Index Foss. of N. A., p.
323, pl. 123, figures 12-13.

Mediospirifer medialis Bublichenko 1956, Iswest. Akad. Nauk. Kazakhskoi,
Ser. Geol., Vyp. 23, p. 93.

Description.—This tipical M. Devonian species is characterized by its acu-
te cardinal extremities and long ventral palintrope. The single specimen obser-
ved is about 40 mm. wide, with a rather narrow, rounded and moderately high
fold. About twenty-two rounded smooth costae on each flank. Dorsal interior
with a median septum. Ventral interior not seen.

Distribution.—Colombia: Floresta, Manaure?, and Santa Isabel?

Elsewhere: Widespread; North America, South America (Ve-
nezuela and Bolivia), Europe and Asia.

Range.—Middle Devonian.
Genus Spirifer Sowerby 1814
«Spirifers daleidensis Steininger
Plate II, figures 6-8

«Spirifers daleidensis Kayser 1878, Fauna der altesten Dev. Abl. Harzes, p.
174, taf. 35, figure 4.

«Spirifers daleidensis Kayser 1889, Die Fauna des Hauptquartzite und Zorger
Schigfer des Unterharzes, p. 27, taf. I, figures 5-6.

Description.— I'wo specimens. Shell of medium size, about 25 mm. wide,
length 20 m., with rounded lateral margins. Completely costate, and characte-
rized by dichotomous costae ocurring not only on the margins but also on
the sinus and fold (not observed; oanly ventral valve seen), marked by small

S




rod-shaped papillae in a zig-zag pattern. Six subrounded costae in the sinus
and about 9 on each side.

Distribution.—Colombia: Manaure.
Elsewhere: Europe (Harz).

Range.-Middle Devonian.

Genus Atrypa Dalman 1828
Atrypa spinosa Hall 1843
Plate III, figure 6

Atrypa spinosa Hall 1843, Report on the Fonrth Geol. District of N. Y., p-
200, figures 1-2.

Atrypa spinosa Hall 1867, Paleont. of N. Y., Vol. IV, p. 233, pl. LIII
A, figures 2-14.

Atrypa spinosa Shimer and Shrock 1944, Index Foss. of N. A., p. 319,
pl. 121, figures 4-5.

Description.—This species is represented by the mold of a ventral valve
which is nearly flat, subcircular, costate, and concentrically lamellose. Width 24
mm., length 20 mm. Surface marked by spines (not seen in the specimen) at
intersection of costae and lamellae. Costae stronger in the middle of the valve,
about 20 on the ventral valve. Ventral interior with large flabellate muscle
field as in all the species of Arypa.

Distribution. ~Colombia: Manaure.

Elsewhere: North America.

Range.-Midle Devonian.

Genus Ambococlia Hall 1860
Ambocoelia pesudo-umbonata Kozlowski 1923

Plate III, figure 1
Ambocoelia umbonata Conrad in Knod 1908, Dev. Faunen Boliviens, p. 551.
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Ambocoelia psendo-umbonara Kozlowski 1923, Annales de Paleont., p. 95
pl. IX, figures 1-9.

Description.— Very similar to A. w#mbonata of the North American Devo-
nian. Subpentagonal in outline, ventral valve strongly convex with narrow sul-
cus. Dorsal valve (not present in the collection) concave and always provided
with a shallow sinus (lacking in A. wmbonata). Beak incurved, hinge line na-
rrow. According to Kozlowski (1923, pp- 95) in A. umbenata the two pairs of
adductor muscles are nearly equal and very close to one another, but in A.
psendonmbonata the posterior impressions are much smaller than the anterior ones;
both pairs elongated in the anterior posterior direction.
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Distribution. Colombia: Floresta and Manaure
Elsewhere: South America (Bolivia)

Range:— Middle Devonian

Genus Strophodenta Hall 1850
Strophodenta sp. aff. S. demissa (Conrad) 1842
Plate III, figure 2

Strophodonta  demissa Conrad 1842, Journ. Acad. Nat. Sci., Phill., Vol
VI, p. 258, pl. 14, figure 14.

Strophodonta demissa Hall 1867, Paleont. of N. Y., Vol. VI, p. 101, pl.
IXX, figures 8-12.

Strophodonta demissa Shimer and Shorock 1944, Index Foss oo Ny - Bs oPre
339, pl. 131, figures 12-14.

Description.~ This concavo-convex brachiopod is represented by a single in-
wernal ventral mold. Shell subrectangular in outline. Hinge line straight, 30
mm. wide, and completely denticulated. Ventral muscular area broadly flabe-
llate. Dorsal valve not present.

Distribution.— Colombia: Manaure.

Elsewhere: North America
Range.— Middle Devonian.
Genus Nucleospira Hall 1859

N

fleospira concinna Hall 1843
Plate I1I, figures 4,5,9

Atrypa concinna Hall 1843, Geol. Repor? Fourth District N. Y., p. 100,
fgure 3.

Nucleospira concinna Hall 1864, Paleont. of N. Y., Vol. VIII, p. 142, pl
48, figures 12-34.

Nucleospira concinna Shimer and Shrock 1944, Index Foss. of N. A, p. 331,
pl. 127, figures 5-7

Description—Represented by 3 specimens characterized by their small size
ind broadly elliptical outline. Beak small: cardinal area of ventral valve low
ind obscured by the incurvature of the beak. Hinge line very short, cardinal
extremities rounded. Sutface covered with short spines. Median septum exten-
ding from delthyrial cavity nearly to the anterior. Width 10-11 and 13 mm.;
length 11-10 and 12 mm. respectively.

Distribution.— Colombia: Floresta and Manaure.
Elsewhere: North America

Range. - Middle Devonian.
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Genus Spinulicosta Nalivkin 1937
Spinnlicosta  spinulicosta (Hall) 1857
Plate 111, figures 7-8

Productus spinulicosta spinulicosta Hall 1857, 10th Report on the State Cab.,
p- 173, pl. 23, figures 6-8.

Productella spinulicosta Hall 1867, Paleont, of N. Y., Vol. IV, p. 1690,
pl. 23, figures 6-8.

Spinulicosta spinulicosta Muir—Wod and Cooper 1960. Geol. Soc. of. Amer.,
Memoir 81, p. 153, pl. 32, figures 1-4, pl. 33, figures 1-17.

Description.- Characterized by its semielliptical shape, surface marked by
strong concentric lines and several rows of interrupted spine bases and ears
strongly wrinkled with four or five spines. Shell concavo-convex, ventral val-
ve strongly convex, resupinate. Dorsal valve (not present in the collection)
with erect lobate cardinal process and usually without spines. This species is
relatively abundant in the Floresta Devonian beds. Width-8-7 and &+ 13 mm.;
length-9-10 and £ 15 mm. respectively.

Distribution. —Colombia: Floresta.

Elsewhere: North America.
Range.-Middle Devonian.
Genus Chonetes Fischer 1837
Chonetes venezuelensis Weisbord 1926
Plate III, figures 10-11

Chonetes venezuelensis Weisbord 1926, Buil. Amer. Paleont. Vol. 2, No 46,
p. 14, pl. 3, figures 4-7.

Description. — T'wo specimens representing this species were collected. Their
characteristics match Weisbord's description of the type specimens: Shell of
mediun size, semicircular in outline with straight hinge line slightly shorter
than the width of the shell. Ventral valve convex. Dorsal valve nearly flat
with a slight central inflation, and barely sulcate. Beak small and appressed.
Surface marked by radial riblets separated by interspaces equally as wide, ribs
ornamented by small spines which are better developed laterally than centrally.
The dimensions in the Colombian specimens are:

Width Length
17 mm. 14 mm.
12 mm, 9 mmn.

No cardinal spines were observed in these specimens.

Distribution.—Colombia: Manaure, Floresta?.

Elsewhere: South America (Venezuela).

Range.—Low and Middle Devonian.
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Chonetes comstockii Hartt 1874
Plate IV, figures 1-2

Chonetes comstockii Hartt 1874, Buffalo Soc. Nat. Sci,, Vol. 2, p. 250, pl.
IX, figures 5, 14, 18, 19 and 31.

Chonetes comstockii Katzer 1903, Geol. des unteren Amazon. p. 194, rtaf.
XII, figures 2a-b.

Description. — This concavo-convex brachiopod is represented in the collec-
tion by a single specimen, a ventral valve of medium size, width about 14
mm., length 8 mm. Hinge line straight and obout of the same length as
the greatest wide of the shell. Beak small and depressed. Shell slightly convex,
subquadrate in outline, lateral margins rounded, marked by very fine, low,
rounded, costellate. Spines not observed.

Distribution.—Colombia: Floresta.

Elsewhere: South America (Brasil).

Range.—Devonian.

Genus Rhbipidomella Oehlert 1890
Rbipidomella bybridoides Clarke 1907
Plate 1V, figure 3
Rhbipidomella hybridoices Clarke 1907, N. Y. State Mus. Bull., 107, p. 282,

Rhbipidomella bybridoides Clatke 1909, N. Y. State Mus. Mem. 9, part. 11,
. 47, pl. 10, figures 19-28.
P P 8

Description. — This species is represented by a single external ventral mold
characterized by its circular shape and very narrow hinge line. Surface finely
costellate. Ventral muscular area small, oval in outline. Width of the shell
about 12 mm., length 11 mm. Dorsal vale not present.

Distribution.—Colombia: Manaure
Elsewhere: North America

Range.—Low and Middle Devonian

Rhipidomella liddle; Harris 1943
Plate IV, figure 4

Rhipidomella liddlei Harris 1943, Bull. of Amer. Paleont., Vol. 27, p. 56,
pl. 4, hgures 1-3a.

Description.—A very baddly preserved dorsal interior probably belonging
to this species was foun in the Manaure Devonian beds. Shell of medium size,
nearly circular, width about 24 mm., height 20 mm. Surface of the shell bea-
ring traces of a finely costellate ornamentation. Cardinal area very low. Muscu-
lar area nearly circular. The dorsal depression reported by Harris (1943, pp. 56)
from the Venezuelan specimens is not clearly seen in the Colombian specimen.



Distribution. ~Colombia: Manaure.
Elsewhere: South America (Venezuela)
Range.— Low and Middle Devonian.
Genus Tropidoleptus Hall 1857
Tropidoleptus carinatus (Conrad) 1839
Plate 1V, figures 5-11
Plate V, figures 1-4
Strophomena carinata Contad 1839, Annua! Geol. Report, p. 64.

Tropidoleptus carinatns Hall 1867, Paleont. of N. Y., Vol. IV, p. 407, pl.
62, figures 2-3.

Tropidoleptus carinatus Hall 1894, Paleont. of N. Y., Vol., VIII, p. 302, pl.
82, figures 26-36.

Tropidoleptus carinatus Hall Shimer and Shrock 1944, Index Fos. of N. A.,
p. 359, pl. 140, figures 19-20.

Description.— Concavo-convex shell, subquadrate in outline. Hinge line
equal to or less than the width of the shell, cardinal extremities rounded. Sur-
face of the shel marked by coarse rounded ribs, costae. Internal layers of the
shell perforate. Dorsal valve moderately concave, sometimes flat, and with me-
dian septum to which ends of the brachial process are united. There is a me-
dian depression or sinus, in some specimens, which becomes conspicuous below
the middle of the dorsal valve. Cardinal process strong and wide, almost fi-
lling the foramen of the opposite valve. This species is very abundant in the
Gutiérrez Devonian beds. A single specimen larger than those from Gutiérrez
was found in Floresta.

The dimensions of some of the specimens are:

Width Length
135 mm. 14 mm.
9.5 mm. 8 mm.
12.5 mm. 11 mm.
11 mm. 9 mm.
+ 30 mm. 20 mm. (Flotesta)

Distribution. ~Colombia: Gutiérrez and Floresta.
Elsewhere: Widespread; North America, South America.
(Bolivia, Venezuela and Brasil), etc.
Range.—Middle and Upper Devonian.
Genus Leptocoelic Hall 1859
Leptocoelia sp.

Plate V, figures 5-6




Description-One specimen, a ventral valve matching the general characte-
tistics of the genus Leptocoelia was found, but no specific assignment is possi-
ble. Shell small, 9 mm. wide and with a length of 10 mm., coarsely costate
with abouth 14 subrounded ribs, surface marked concentrically by imbricating
lines of growth.

Distribution.—Colombia Manaure.
Elsewhere; North America.

Range.-Low and Middle Devonian.

Genus Cyrtina Davidson 1858
Cyrtina hamiltoniensis (Hall) 1857

Plate V, figures 7-8
Cyrtina hamiltoniensis Hall 1857, 10th Report on State Cabinet, p. 166.

Cyrtina hamiltoniensis Hall 1867, Paleont. of. N. Y., Vol. IV, p. 268,
pl. 27, figures 23-53.

Cyrtina hamiltoniensis Shimer an Shrock 1944, Index Foss. of N. A., p. 359,
pl. 140, figures 37-39.

Description.—Small, triangular-subpyramidal, with wide hinge line, and flat
triangular delthyrium covered by a convex pseudodeltidium. Dorsal valve slightly
convex with prominent median fold. Ventral valve with a long, deformed in-
terarea whose length is almost equal to length of dorsal valve. Surface of the
shell marked with coarse smooth costae. A deep sinus on ventral valve. Ventral
interior with spondylium, the median septum appearing as a ridge on the spon-
dylinm. This species is relatively abundant in the Manaure Devonian. Not
common in Floresta.

Dimensions:

Width Length

11 mm. 8 mm, Dorsal valve
9 mm. 6 mm. if ?

8 mm, S mm. if "
7 mm. 5 mm. Y; i
13 mm, 12 mm. Ventral valve

Distribution. —Colombia: Manaure and Floresta.

Elsewhere: North America.

Range.—Middle Devonian.

Genus Amphigenia Hall 1867
Amphigenia n. sp.?
Plate VI, figures 1-5

Description.— The collection contains several specimens of the genus Am-
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phigenia which may represent more than one species. These will be studied in
detail by Boucot (California Institute of Technology).

The specimens represent internal molds of the ventral valve. Shells are
large, smooth, and elongate in outline, ventral interior characterized by a long
spondyliun supported by a strong median septum. Although the molds are not
complete, it seems that the length and the width of the shell is more than
45 mm. in most of the specimens.

Distribution.—Colombia: Floresta and Manaure.

Elsewhere: North America?, South América (Venez. ?).

Range.—Devonian (genus).

Genus Platyceras Conrad 1840
Platyceras sp. aff. P. nodosum Conrad 1841
Plate VII, figure 4
Plaryceras nodosum Conrad 1841, Annual Report, Paleont. of N. Y., p. 56.

Platyceras nodosum Hall 1859, Paleont of N. Y. Vol. III, p. 473, pl.
CXV, figures 1-6.

Platyceras nodosum Hall 1879, Paleont. of N. Y., Vol. V, part II, p. 17,
pl. VII, figures 4-5.

Description. —One badly preserved internal mold. Shell obliquely subovate,
aperture rounded, surface marked by five nodes which indicate the places of
short strong spines. These nodes in the Colombian specimens differ from
those of the North American in being fewer, larger and coarser in the single
specimen the apex is broken off, so that a single volution is preserved. Height
about 24 mm. This specimen may represent a variety of P. nodosum, but addi-
tional material is needed to determine this.

Distribution. ~Colombia: Floresta.

Elsewhere: North America.

Range.-Middle and Upper Devonian.

Sub-Genus Platyostoma Conrad 1842
Platyceras (Platyostoma) lineata Conrad
Plate VI, figure 6
Plate VI1I, Figures 1-3

Platyostoma lineata Conrad 1842, Jour, Acad. Nat. Sci., Philla., p. 276,
pl. 17, figure 7.

Platyostoma lineata Hall 1878, Paleont of N. Y., Vol. V, part. II, p. 21,
pl. X, figures 1-21.

Description. — Lhis species is abundant in the Devonian beds of Manaure
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and Floresta, being represented in the collection by internal as well as external
molds. Shell naticiform, whorls in contact at all stages, four to five when com-
plete, most of the speciments showing only three whorls. Surface marked by
fine, nearly equidistant, thread like revolving striae, which are crossed by fine
concentric striae of about the same intensity, but unequally distant, giving the
surface a beautifully cancellated appearance. Apex in most specimens imperfect,
outer volution ventricose in some specimens and regularly convex, aperture
suborbicular and expanded. Oauter lip thin. Umbilicus entirely closed in adults.
Most of the specimens in the collection seem to be young individuals. Di-

mensions:
Maximum diameter Height
19 mm. 5 + mm.
22 mm. ] mim.
14 mm. 12 mm.

Distribution.—Colombia: Floresta, Manaure and Gutiérrez.

Elsewhere: North America.

Range.~Low and Middle Devonian.
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Genus Grammysia de Verneuil 1847
Grammysia sp.
Plate VII, figure 5

Description.~One somewhat crushed internal mold does not permit a spe-
cific classification. It shows the general characteristics of the genus Grammysid;
beaks prominent and very incurved, elongate in outline. The surface of the
shell is marked by broad concentric ondulations. Height about 75 mm.

Distribution.—Colombia: Floresta.
Elsewhere: Genus widespread; North America, South Ameri-
rica (Bolivia, Brasil), Europe, etc.

Range.-Silurian to Mississippian (genus).

Genus Actinopteric Hall 1883
Actinopteria boydi (Conrad) 1842
Plate VII, figures 6-7

Avicnla boydi Conrad 1842, Journ. Acad. Nat. Sci. Phill., Vol. VIII, p.
237, pl. 12, figure 4.

Actinopteria boydi Hall 1884, Paleont. of N. Y., Vol. V, part I, pandild;
pl. XIX, figures 20-24, 26-30; pl. 86, figures 16-17.

Actinopteria boydi McAlester 1962, Peabody Mus. Nat. Hits, Bull. 16, p.
27, pl. 1II, figures 25-26.

Description.—Three fragmentary specimens of mediun size, inequilateral,
| oblique and moderately inflated. Thin shell. Left valve convex, right valve
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neatly flat. Hinge line without teeth, Surface of the shell marked by radiating
ribs and transverse growth lines. Posterior ear wing-like, anterior ear very small.
Interior features unknown. The best preserved specimen has a height of
15 + mm. and a length of 10 4+ mm.

Distribution.—Colombia: Floresta and Manaure.

Elsewhere: North America.

Range.— Middle and Upper Devonian.

Genus Nucnlites Conrad 1841
Nucnlives oblongatus Conrad 1841
Plate VII, figure 8

Nuculites oblongata Conrad 1841, Geol. Surv. N. Y. Ann. Report, p. 50,
figure 8.

Nucnlites oblongatns Hall 1885, Paleont of N. Y., Vol. V, p- 324, pl.
XLVII, figures 1-12.

Nucnlites oblongatus Shimer and Shrock 1944, Index Foss. of N. A., p. 377,
pl. 146, figures 13-14.

Description.—This species is represented by a single internal mold of a left
valve. Elongate-ovate, widest at the anterior end, lengt 12 mm., height 3 mm.,
marked by a nearly vertical internal partition separating anterior muscle scar
from cavity of the shell and extending about two-thirds the distance from the
beak to base, represented on the internal filling at and by a deep furrow.
Cardinal line slightly oblique. Hinge with numerous transverse teeth. Valves
depressed-convex in the lower and posterior portion, more convex on the an-
terior end and on the umbonal region. Ventral valve not present.

Distribution.~Colombia: Manaure.
Elsewhere: Notth America, South America (Bolivia).

Range.—Middle and Upper Devonian.

Genus Aviculopecten McCoy 1851
Aviculopecten wellsi n. sp.

Plate VIII, figures 1-2

Description.—One specimen, a left valve, was found in the Devonian
beds of Floresta. Large, pectiniform, equilateral, not oblique, nearly circular in
outline. Height 60 mm., length 65 mm. Margins regularly convex and rapidly
curving to the beak. Left valve regularly convex, hinge line straight, length
about the same as the length of the shell. Teeth absent. Beak straight, central
and rounded. Anterior and posterior ears broad triangular, large, flat and an-
gular at extremities. Anterior ear, although not completely preserved, defined
by a narrow, deep sinus in contrast with the very gentle sinus of the posterior
ear. Surface of the shell marked by about 36 very strong, rounded, radiating,
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continous plications much wider than the interspaces, strongest in central part
of the shell, maximum width 4.5 mm.; ears marked by very fine radii Growth
ines irregular. Internal characteristics were not preserved.

This new species differs from Aviculopecten yeakeli of the venezuelan De-
vonian by its surface ornamentation and hinge line. In the Venezuelan species,
the plications are not so strong, the interspaces are wider than in the Colom-
bian species, and the hinge line is shorter.

Aviculopecten wellsi may be comparable with the North American species
Aviculopecten ellipticus (Upper Devonian, Chemung) illustrated and described by
Hall in 1884 (p. 25, pl. VII, figure 31); however Hall’s species has much
shorter hinge line, which length is a half the length of the shell. In the Co-
lombian species, the hinge line is about equal to the total length of the shell.
On the other hand the ears in the Colombian species are larger and ornamen-
ted with fine radii which are not present in the Upper Devonian species of
North America.

Holotype: Cornell Paleontological Laboratory.

Distribution.—In the upper level of the M. Devonian buff shales of Flo-
resta (Colombia).

Range.—Middle Devonian.

Genus Odontoplenra Emmrich 1839
Odontoplenra callicera (Hall and Clarke) 1888

Plate VIII, figures 3-4

Acidaspis callicera Hall and Clarke 1888, Paleont. N. Y., Vol. VII, p.
69, pl. XVIB, figures 1-13.

Odontoplenra callicera Shimer and Shrock 1944, Index Foss. of N. A., p.
651, pl. 271, figure 16.

Description.— This small trilobite is represented in the collection by two
left free cheeks and an external mold of the glabella.

Glabella 7 mm. wide, semicircular in shape, frontal lobe elongate, two
pairs of lateral, small lobes of almost the same length, and separated from
the front lobe by elevated furrows. Cheeks (only the left one preserved) presen-
ting essentially the same characteristics than those illustrated and described by
Hall (1888, p. 69, pl. XVIB, figures 11-13); broad, slightly concave and
sloping abruptly from the elevated eye. Border moderately thickened and pro-
duced at the genal angle into a long, slightly incurved spine. Margin or-
namented by 11 to 12 short spines. The length of the genal spines 10 to
12 mm. width of cheek about 6 mm. and 3 mm. Eyes small and elevated.
Thorax and pygidium not observed.

Distribution.—Colombia: Floresta and Manaure.
Elsewhere: North America.

Range.—Middle Devonian.
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Genus proetus Steininger 1831
Proetus sp.
Plate VIII, figure 9
Description.—One small pygidium, 12 mm. wide and obout 5 mm. high,

of a trillobite pertaining to this genus is semicircular in shape, with flat mar-
gin, and with about 7 annulations, and a prominent axis.

Distribution.—Colombia: Floresta.

Elsewhere: North America and South America.

Range.~Ordovician-Mississippian (genus).

Genus Acanthograptus Spencer 1878
Acanthograptus n. sp. ?
Plate IX, figures 1-2

Description. —One poorly preserved specimen, the first record of graptoli-
tes in South American Devonian beds, was identified as Acanthograptus sp. by
Whittington and Berry.

In complete specimens of Acanthograptns the rhabdosome is shrublike
(not completely observed in this specimen), consisting of thick serrated branches
mainly rising from the base, with little divergence and occasional bifurcation.
One side of the branches is furnished with prominent spines which apparently
marck thecal apertures.

Distribution.— Colombia: Floresta.

Elsewhere: North America.

Range.— Upper Cambrian to Devonian ? (genus).
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" PLATE 1

1) Plewrodictyum — americanum  Roemer. Top view of a somewhat compressed speci-
cimen. Loc: Floresta. x 2.7. 2) Plewrodityum americanum Roemer. Top view ot an internal
mold showing the serpulid tube. Loc: Gutiérrez. x 4. 3) Plenrodictyum americanum Roemer.
Top view of internald mold. Loc: Floresta. x 3. 4—35) Favosites sp. aff. F. hamiltoniae Hall.
4) Top view of part of the coralla. Loc: Floresta. x 3.3. 5) Longitudinal section of same
specimen showing the characteristic tabulae. Loc: Floresta. x 3.3..
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PLATE II

sappho (Hall). Internal mold of dorsal valve. Loc: Manaure. x 4.5.
~ dotis over a well preserved dorsal valve

| Camarotocchia
Camarotoechia detis Hall. Ventral exterior of C
ma Colombiana Caster. Loc: Floresta. X nat. siz 3) Camaratoechia contracta (Hall). Dor
exterior of a crunshed specimen. Loc: Manaure. x 2.5. 4) a. Leforbynchus mysia Hall. Ven-
internal mold of a small individual. Loc: Floresta. x 3. b) Orthis sp?. Ventral exte-

5. S) Mediospirifer audacufus (Conrand). Dorsal internal mold. Loc:
v daleidensis Steininger. 6) Ventral internal mold. x 1.6. 7) Rubber
8) Ventral exterior of the same specimen showing the zig-zag pat-

esta x 3. 6-8) Spir
of specimen 6.x 1.6
i of the papillae. Loc: Manaure. x 1.6,
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PLATE III

1) Ambocoelia psendo-umbonate Kozlowski. Ventral internal mold. Loc: Manaure. x 3. 2) Stro-
phodonta sp. aff. 5. demissa (Conrad). Internal mold of ventral valve. Loc: Manaure. x 2.6.
3) Chonetes billingsi Clarke. Ventral internal mold. Loc: Manaure, x 2.5. 4) Nucleospira con-
cinna Hall. Internal ventral mold. Loc. Floresta. x 2.5. 5). Nucleospira concinna Hall. Internal
mold of ventral valve. Loc: Floresta. x 2.5. 6) Atrypa spinosa Hall, Ventral external mold.
Loc Manaure. x 1/4. 7-8) Spinuliscesta spinulicesta Nalivkin. 7) Ventral exterior. Loc: Floresta.
x 2.8. 8) Ventral exterior view of two specimens showing the spine bases. Loc: Floresta.
x 2.7. 9) Nucleospira concinna Hall. Ventral internal mold. Loc: Manaure. x.25. 10-11) Cho-
neter venezuelensis Weishord. 10) Ventral view. Loc: Manaure x 3.5. 11) Dorsal view showing
the small spines on the ribs. Loc Manaure. x 3. 12-13) Chonetes stiibeli Ulrich. Ventral inter-
nal molds. Loc: Manaure, x 3.




PLATE IV

) Chanetes comstockii Hartt, 1) Ventral view. Loc: Floresta, x 3. 2) Mold of specimen 1

¢ Floresta. x 3. 3) n‘i;f?f;'x.‘;/afr.‘c‘."/;? hybridoides Clarke, External veatral mold. Loc: Manaure.

3, 4) Rbapidomella liddle Harris. Dorsal interior. Loc: Manaure. x 2.5. 5) Tropidoleptus ca-

igins (Conrad). Dorsal external mold. Loc. Floresta. x 2. 6-11) Trodsidoleptus carinatus

6-7) Ventral exterior views. x 2. 8) Internal ventral mold. x. 2. 9-10) Ventral
11) External ventral mold. Loc: Gutiérrez. x 2.
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PLATE V

1-4) Tropidoleptus carinatus (Conrad). Internal dorsal and ventral molds. 1) and 4) Loc:

Gutiérrez. x 2.5. 2) and 3) Loc: Floresta, x 2. 5-6). Leptocoelia sp. 5) Ventral view. x 2.8.

6) Mold of specimen 5. Loc: Manaure. x 2.8.) 7-11) Cyrtina hamiltoniensis (Hall). Dorsal
internal mold. x 3. 8) Dorsal view. x 3. 9a) External mold of dorsal valve and inter-
area. x 3. 9b) Incomplete external mold of Bachyspirifer Palmerae Caster. x 3. 10) Rubber
cast of specimen 9a x3. 11) Ventral exterior. Loc: Manaure x 3.
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PLATE VI

1) Amphigenia n. sp.? Internal mold of ventral valve. Loc: Floresta. x L 2) Amphigenia

n. sp. ? Rubber cast of internal ventral mold. Loc: Floresta. x 1. 3-4) Amphbigenia n. sp.?

Internal ventral mold. x 1.2. 4) Rubber cast of specimen 3. x 1.2. Loc: Floresta. 5) Am-

phigenia n. sp. ? Internal ventral mold of a smaller specimen. Loc: Manaure. x 1.5. 6) Pla-
tyostema lineata Conrad, Apertural view. Loc: Manaure. x 3.
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PLATE VII

1-2) Platyostoma lineata Conrad. 1) External mold. Loc: Maure. x 3. 2) Top view of rubber

cast of specimen 1. Loc: Manaure x. 3. 3) Platyostonia lineata Conrad. Top view of inter-

nal mold. Loc: Manaure, x 2.8. 4) Platyceras sp. aff. P. modosum Conrad. Lateral view of

internal mold. Loc: Floresta. x 3. 5) Grammysia sp. Antetior view of internal mold. Loc:

Floresta. * nat. size. 6-7) Actinopteria boydi (Conrad). 6) Fragment of a right valve. Loc.

Manaure. x. 2.5. 7) External mold of left valve. Loc. Floresta. x 2.5. 8) Nuculites oblonga-
tus Conrad. Internal mold of left valve. Loc: Manaure. x 2.5.




PLATE VIII

1-2) Avicnlopecten wellsi n. sp. 1) Exterior view of left valve. + pat. size. 2) Mold of the sa-
me specimen. £ nat. size. Holotype: Cornell Paleontological Laboratory. Locality: Floresta.
3-4) Odontoplenra callicera (Hall and Clarke). 3) Left free cheek. Loc: Floresta. x. 3. 4) Left
free cheek of a larger specimen. Loc: Manaure x 3.5. 5) Phacops salteri Kozlowski. View
of distorted cephalon. Loc: Manaure. x 1.5. &) Cryphaens sp. Rubber cast of the external
mold of part of the cephalon, Loc: Flotesta. x 1.5, 7) Phacops salteri Kozlowski, Top view
of internal mold of thorax and pygidium. Loc: Manaure. x 1.5. 8) Cypricardinia subindenta
Weisbord. Right exterior. Loc. Manaure, x 2.5. 9) Protess sp. Top view of the small pygi-
dium. Loc: Floresta. x 2.5.
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PLATE 1X

1-2) Acanthograptus sp. Two views of the broken specimen showing only part of the Rhab-
dosome. Loc: Floresta. x 2.6. 3) Aunstralospirifer antarticus var, 1 Caster. External ventral
mold. Loc: Manaure. | x 2.8. 4) Eodevonaria fmperialis Caster. Internal ventral mold. Loc:
Floresta. x 2.5. 5) Atrypa harrisi Caster. Internal ventral mold. Loc: Floresta, x 2.5.
6) Pentagonia gemmisuliata Caster. Internal dorsal mold. Loc: Manaure x 2.5,
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