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Tirinocladus? americanus Ir. sp., a new Dasycladale I

Smackover Formation of the Gulf Coast, United St
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I(EYIVORDS - Calcareous olgot, Dasycladales, UpperJurAssic, United States ofAmerica.

ABSTMCT - A new Dasvckdale (calcareous rreen alga) is tentatiuely described as Trinr
(Jooer lurassic Smachouer Forrnition of Akbarna, (inited Siattt of Americi. The generic uncer
oilt, kterab or the presence of fenilt ampulke betuteen the frst 6rder kterab. TFe ducription
hgical inuentory of ihe New \Yrorld Mesozoic dasyckdabs.

RUSSUNTO - lTi,inocladus? americanu.s, una nuova dasicladale dal Giurassico Superi<
USA] - (Jna nuoat specie di Dasickdah (atghe uerdi calcaree) proueniente dal Giurassico-5u2,,
(Sioi Uniti), i fuscriha comeThinocladus? airericanus z. g. Atcune incertezze rimangono.sill'hterali 

del terrc ordine o di ampulhe fertili na i laterali di primo ordine. La desriziine di qu
cladali cdel Mesozoico onosciuti nel Nuouo Mondo.

INTRODUCTION

Although Upper Jurassic to Lower Cretaceous
Dasycladali grein algae have been reported from
many parts oT the Teihyan region (..g.-Bassoullet et
dl., igTs; Granier 6( Deloffre] 1993)-there are only
scarce informations on American occurrences of this
group (..g. Granier et dl., 1991). First data have been
Iompilet by the famous palaeoalgologist Johnson
(rgdr , D64) noting their 

^o..tttt.ti.. 
fi *.llt from

Texas, Alabama and fukansas and surface occurrences
from west Texas. In the introduction to his work from
1964 Johnson remarks the "practical lack of fossils
other ih"tt algae in some of th-e subsurface lurassic of
the Gulf Coast pointins up both the potentid useful-
ness of these foims in lolvine stratigiaphic problems
and the need for additional iiformat-ion about them".

In the present paper, we describe a new d"t-y-
cladde as Thinockdui? americanus tl. sp. from the
Upper Jurassic Smackover Formation fr6m the sub-
sulface of the Gulf Coast.

GEOLOGICAL SETTING

The shdlow water limestones of the Smackover
Formation are a major hydrocarbon-producing unit
around the Gulf of Mexico rim. The name refers to
the Smackover field in fukansas drilled in the late
1930s (Bineh&tn, 1937). Appleton oil field, where
our materiil comes from, li located in Escambia
Counry Alabama, and was discovered in 1983 (Text-

fig. 1) (Mancini et Al., 2000). One characteristic of
tft Smackover Formation is that it was dolomitized
to various degrees postdating its _ deposition - (.:g.

Heydari, 206r. The stratiglaph_ic age of the
Smackover Formation is generally referred to the late
early Oxfordian to eaty Kimmeridgian interval
(Imlay & Herman, 1984)

The carbonate sediments of the Upper Jurassic
Smackover Formation accumulated in a carbonate
ramp setting during an overall rise in sea level
(Mancini 8iBenson, 1980; Mancini et al., 2000).
The thickness and lithofacies distribution of the for-
mation were affected by the configuration of
antecedent paleotopography. In the northeastern
Gulf of Mexico, the SmaCkover Formation generally
consists of three informal members (Benson, 1988:
lower, middle and upper) (Text-fig. 2). The basinal
succession shows thb- complete development. The
lower member, which overlies nonmarine to
shoreface siliciclastic deposits, generally is thin, if
present, and includes intertidal ttto-itolitic lime
mudstone and inuaclastic wackestone/packstone and
subtidal oncoidal and peloidal packstone/wacke-
stone. The middle membbr is charic terized by subti-
dal laminated microbial lime mudstone interbedded
with skeletal and peloidal wackestone. This member
represents basinal- deposits of approximately 100 m
in- thickness. The rate of sea level rise was greatest
during the deposition of these beds, and the middle
member represents maximum transgression of
Smackover carbonates. Thrombolite 

-dominated

build-ups occur in the upper part of this unit. The
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upper member includes a succession of shallowing-
ub*ard cycles. The cycles consist of lagoond an?
intertidal iime mudstohe/wackestone "t tE. base and
shoal and shoreface peloidal, oncoidal and ooid
grainstones/packstones at the top. Individual rycle
itri.t ".s r"ttges from less than 5 m to more than 15
m. This unit is orrerlain by lagoonal anhydrite beds.

For the'West Appleton aree beine positioned on a
basement paleohigh, Smackover straiigraphy is differ-
ent (Mancini 6c-Parcell, 2001) (Text-fig. 2). The
lower member is not present and the faiies of the
middle member is esienddlv represented bv the
thrombolite facies on pdeohishr 

^and 
subddJ fime

mudstone and wackertott. oF"structure seaward and
lagoonal lime mudstone and wackestone oFstructure
laildward, rather than the basinal microbial lime
mudstone facies.

MrssrssrPPl
INTERIOR

SALT BASIN

The material described here derives from a throm-
bolite interval of the middle member in the 

'West

Appleton area. Baria et al. (1982) describe several reef
ryp.r of the Smackover Formation (see also Kopaska-
Merkel Sc Schmid, 1999; Leinfelder et dl., 2002).
These reefal buildups with a thickness of 3 rc 45 m
are mostly dominated by thrombolite boundstones,
stromatolites and *Tubipltytes" motronensis, but local-
ly important reef builders are corals as well as lithistid
and fi.*".tinellid sponges (Ba ria et dl., 1982; Parcell,
2003). R.garding the palaeoenvironment of
Trinocladus?-americanu,s n. sp., it can be noticed that
this species must have grown within the photic zone
under low to moderate energy conditions.

Text-fig. 1 - Location of \7est
Appleton Field,
Escambia Counry
Alabama.

E)(PIAI{ATION OF PIATE I

Figs. l-7 - Tiinockdus? americanus n. sp., Upper Jurassic Smackover Formation of Alabam:
1) Microfacies with abundant thalli, mostly oblique cutted; note the inter- and
2) Detailed view of different orders of laterds (l-2, ?3);
3) tongirudinal-tangential section showing close-set primaries within a whorls. Th
4) Oblique secdon, holorype;
5) Tiansverse section, slightly oblique. Note the porosiry of the dasycladde mai
6) Variously oriented sections;
7) Detail from 6. Tangential section (left) and longitudinal oblique section (tigl
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M ICRO PAIAEONTOLO G I CAL DES CRI PTI ON

Order DesvcIADALES Pascher, l93l
Genus TTNocLADUS Raineri, 1922

rruNo'*31]ti,ffiT:i."s n' sp'

Deriuatio nominis - The species name refers to the
occurrence of the new species in North America.

Materia/- One thin-section containing more than
20 specimens, most of them cut lonfrtudinal or
oblique .

Holotype and. depository - Thngential-oblique sec-
tion, fidied as plate l, fid. 4, thin--section BSP 2002-
I-25. The holorype (BSP 2002-I-25), together with
the illustrated paratypes in the same slide, is stored at
the ,,Bayerische Staatssammlung ftir Paleontologie
und Geologi.", Mtinchen.

Typt-locality P.H. Gallagher 16-3 No. I \7ell
(Perniit No. 5l;l), 

'Wesr 
Ap[leron Field, Escambia

Counry Alabama (see Text-fig. l).

NE GULF OF MEXICO

Paleohigh Basin

Type-stratum - Dolomitized wacke- to packstone
of t66 Smackover-Formation (middle member) con-
taining abundant thalli of Trinockdus? americanus n.
sp. Beiides one gastropod section, no other microfos-
sils have been detected.

Diagnosis Comparably large dasycladale with
small main axis and high number of thin elongated
primaries perpendicular to the latter, bearing secon-
daries of comparable shape at their distal endings. The
laterals are well separated from each others dong the
axis. The existence of third order laterals is possible.

Description - The strongly recrystalized thalli are
cylindricil with a comparable small main anis. The
numerous primaries arranged perpendicular to the
latter, are elongated slightly swollen and well separat-
ed from each others in longitudinal sections (Pl. l,
figr 4, 7). 

'W'ithin 
a whorl, however, they are close-set

aCcommodati.g adjacent to each others (Pl. l, fig. 5).
In some cases, individual laterals may occur slightly
above or below the verticd plane (Pl. l, fig. 4, lower
part). Cross-sections of the primaries are circular in
shape. In longitudinal section, it can be seen that two
tubllat r..otidaries arise at the distal end of the pri-
maries. It seems that the secondaries are widenitg
distally, another possibiliry would be the existence of
third order laterals each again splitting into two ter-
tiaries (Pl. l, ftg. 2).

Dimensions
Thallus diameter (D): 1.2 mm - 1.68 mm

(mean = 1.49 mm)
Main axis diameter (d): 0.28 mm - 0.76 mm

(mean = Q.54 mm)
Ratio d/D: 0.27 -0.47 (mean = 0.4)
Verdcil spacitg (h)' 0.48 mm - 0.52 mm
w: 15 - 20 (estimated)
w': at least 4 (maybe more)

Remarks - First of all it should be noted, that the
material from the Upper Jurassic Smackover
Formation is quite poorly preserved showing a
Dasycladale with primary and secondary branches.
The existence of terti^ry branches in our specimens
cannot be excluded pointing to the genus Tiinockdus
Raineri, 1922 indicated as follows: " Trinochdus is
distinguished by the followitg features: cylindrical,
club-shaped external form, primary secondary and
tertiary branches calcified, set in whorls, trichotomic
partitior, primary,,lfnches swollen and pto!1!lf
acting as sporangia" (Bassoullet et AI., 1978, p. 281).
On the other side we also have to face the possibiliry
that calcite crystals protruding from outside into the
distal thallus wall only pretend the existence of high-
er order laterals. Another point to mention is the
shape of the laterals of T.? americanus n. sp. being
elongated and gradually widening and therefore not
directly comparable to the definition provided by

Text-fig. 2 - Stratigraphy, facies developmen_t and Tlans-
/Regressive cycles ("TR Cycle") of the Smackover
Formation in the NE Gulf of Mexico. The approxi-
mate occurrence of Trinockdus? americanus n. sp. is
marked with an asterisk.

DESCRIPTION DESCRIPTION
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Bassoullet et al. (1978). However, Dieni et al. (1985,
pp. 23-24) remark certain differences in the branch
morpholory of Trinocladu.r at the species level.

AnothJi porribiliry is the interpietation of the pri:
maries of T.? americanus n. sp. as sterile branches and
the assumption of the existence of fertile laterals cor-
responding to the void spaces berween the former
(pels. comm. Prof. Ioan Bucur). Such an interpreta-
tion would, fot example, be in conformiry with the
shape of the primaries of the American specimens,
noi showing a pronounced widening or swelling that
can be expected in fertile laterals. This rype of inter-
nal thallus organi zation is known from the genus
Conradetta Maise & Bucur. In the emendation 6f the
type-species Conradella bakaloune (Conrad 6.
Pe bernes, 1978) from the Lower Cretaceous of the
Carpatho-Balkanic region, Masse & Bucur (2002)
illustrated a specimen-on plate 1, fig. 5 displaying a
lack of calcification berween the fertile ampullae
showing a s,i,milar ,appearance to ouj- recrystallized
specimens. Thus, the strong recrystallization of the
specrmens from the SmacT<over' Formation could
mask the existence of these fertile ampullae. The
genus Conradella is so far only known from the Lower
Cretaceous.

In conclusion, w€ rather tentatively refer our spec-
imens to the genus Trinocladus awaiting better pre-
served specimens either to validate our designation or
to provide an emended diagnosis and description.
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