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ABSTRACT 

The Bossier Shale of Louisiana, generally considered Late Jurassic in age, contains a distinctive and, in part, age 
diagnostic nannofossil assemblage. This assemblage is characterized by Hexalithus noelae, Watznaueria britannica, 
Cruciellipsis cuvillieri, Polycostella senaria, Polycostella beckmannii, Nannoconus colomi, and varieties of Micrantholi-
thus. One of the most potentially significant elements of this assemblage is Hexalithus noelae, whose stratigraphic 
occurrence has been documented only from the late Portlandian. In more than twenty wells studied, the extinction of this 
species near the top of the Bossier Shale is considered to approximate the top of the Jurassic. However, in a unique down-
dip well in Natchitoches Parish, the Hexalithus noelas datum occurs 4,000 feet below the top of the Bossier Shale. The 
overlying Lower Cretaceous shale section may be as young as Hauterivian, based on the extinction of Cruciellipsis 
cuvillieri. Also, in this well, the extinction of Polycostella senaria is considered a useful Berriasian indicator. 

Some possible phyletic relationships among various species of this distinctive nannoflora are discussed, and the 
application of nannofossil biostratigraphy in elucidating the diachronous nature of the Bossier Shale is emphasized. 

INTRODUCTION 
The Bossier Format ion of nor thern and central Louisi

a n a was defined by Swain (1944) as the lower of two 
formations which constitute the Cotton Valley Group. The 
concept of the Bossier Format ion was further developed by 
Mann and Thomas (1964) who characterized it a s the 
mar ine shale uni t of the Cotton Valley Group. The Cotton 
Valley Group, according to Mann and Thomas (1964), 
consists of the terrestrial Schuler Formation, the Knowles 
Limestone, the predominant ly lagoonal Hico Shale, the 
Terryville Sandstone, and the mar ine Bossier Shale. The 
Bossier Format ion is unconformable with the rocks of the 
under lying Louark Group (Forgotson, 1954, p. 2488). In 
Louisiana the upper contact appears to be conformable a t 
least south of T21N (Swain, 1944, p. 592). This is about the 
nor thern limit of the study area of this paper (see location 
m a p Fig. 1). 

Age-diagnostic paleontological evidence relat ing to the 
Bossier Shale is meager. It is probable, however, t ha t 
portions of it are of Kimmeridgian age, based on ammo
nites and pelecypods (Imlay, 1943, p. 1471). Later workers 
have tended to follow Imlay who considered the Cotton 
Valley Group to be strictly Late Jurass ic in age (Imlay, 
1943, p. 1471-1472). 

To our knowledge, there are no published accounts of 
micropaleontological evidence per ta ining to the age of the 
Bossier Shale. In the course of a n Ear ly Cretaceous-Late 
Ju rass ic s tudy involving more t h a n twenty wells from 
southern A r k a n s a s to southern Louisiana, a distinctive 
and, in part , age-diagnostic calcareous nannofossil as
semblage h a s been noted, which is characterist ic of the 
mar ine Bossier Shale facies. 

The principle objective of this paper is to document this 
distinctive assemblage, to discuss i ts significance relative 
to the s t ra t igraphic position of the Jurassic-Cretaceous 

'The authors are grateful to Gulf Research and Development 
Company for permission to publish this paper. 
2Gulf Research & Development Company, Houston, Texas. 

boundary within the Cotton Valley Group, and to demon
st ra te the biostrat igraphic correlation potential of several 
key species of the Bossier assemblage. 

Methods of Study 
Since very little core sample mater ia l of the Bossier Shale 

is available, this s tudy was based almost entirely on bit 
cut t ings. The section studied was routinely sampled a t 100-
foot intervals , and occasional critical intervals were 
examined a t smaller increments . Prior to s t anda rd nanno
fossil preparat ions , the bit cut t ings were washed to remove 
drilling mud and other con taminan t s . Strew slides were 
routinely examined utilizing the l ight microscope. While all 
the impor tan t t axa can be readily identified, usually by 
virtue of their characteris t ic optical properties, the ultras-
tructure of several of the unique species of the Bossier 
nannofossil assemblage cannot be adequately resolved 
with l ight microscopy. The more practical l ight micros
copic biostra t igraphic examinat ions were thus augmented 
by scann ing electron microscopy to further elucidate the 
morphologic detail of these species. 

Due to the obvious l imitat ions imposed by bit cutt ings, 
the biostrat igraphic zonation and age determinat ions 
employed in this s tudy are of necessity based on species 
extinction levels. 

DISCUSSION 
The nannofossil assemblage which typifies the Bossier 

Shale includes Cruciellipsis cuvillieri, Watznaueria britan
nica, Polycostella senaria, Polycostella beckmanni, and 
Hexalithus noelae. These species are apparent ly entirely 
restricted to the Bossier. Other components include various 
nannoconids (N. colomi, N. cf. bronnimanni) and varieties" 
ofMicrantholithus. While this assemblage is characteris t ic 
of mar ine facies, there are some interest ing nannofloral 
distr ibutional pa t te rns which probably reflect environ
menta l factors. These are part icularly evident in a N-S 
downdip direction. Of the more t h a n twenty wells studied, 
five have been selected to demonst ra te these relat ionships 
(see Fig. 1). The N-S s t ra t igraphic cross-section depicted in 
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FIGURE 1—Index map showing location of wells on north-south cross section 
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figure 2 is very diagrammatic, and complex lithofacies 
relationships within the Cotton Valley Group are not 
shown but are briefly discussed below. 

Well No. 1 contains a very thin relatively marine 
interval, as determined by the rare occurrence of Braaru-
dosphaera bigelowi, Micrantholithus sp., and Stomios-
phaera sp. Well No. 2 contains a somewhat thicker interval 
characterized by the above forms, plus Nannoconus sp. 
and rare nondiagnostic coccoliths. Well No. 2 contains 
thick adjacent shale intervals which based on the paucity 
of nannoplankton, are considered to represent the gener
ally nonmarine lagoonal Hico Shale. 

The comparatively thicker Bossier Shale section shown 
for Well No. 3 is only an indication of the interval 
throughout which marine intercalations occur sporadi
cally in association with Terryville Sands. Hexalithus 
noelae occurs rarely near the top of the shale. The thin 
marine shale intercalations contain Lithastrinus sp., rare 
Nannoconus cf. truitti, and fairly common coccoliths in 
additign to the assemblage noted for Well No. 2. 

Well No. 4 contains an almost uninterrupted Bossier 
Shale interval characterized by a relatively abundant and 
diverse nannoflora. Hexalithus noelae occurs near the top 
of and throughout the shale. Other elements of the 
nannoflora are those which occur in the updip wells plus a 
greater diversity of nannoconids, including Nannoconus 
colomi. Polycostella senaria, P. beckmanni, and a greater 
number and diversity of coccoliths including Watznaueria 
britannica are also present. Well No. 4 contains a Bossier 
Shale interval which can be considered typical in that 
Hexalithus noelae occurs near the top of the shale and 
persists throughout a considerable interval. This is the 
case in more than twenty wells which we have studied. 

The stratigraphic occurrence of H. noelae has not been 
well documented and published reports of occurrences in 
which the specimens are not obviously reworked are 
restricted to the original references of Noel (1956; 1958). She 
described the form from an upper Portlandian outcrop 
sample from Algeria and named it Hexalithus hexalithus. 
This was declared invalid as a tautonym, according to 
Article 23 of the ICBN (Loeblich and Tappan, 1966), and 
Hexalithus noelae was substituted. The original (Noel, 
1956) description of H. noelae made reference to the 
"festooned" appearance of the outer margin. This is 
displayed in one of the original figures which is reproduced 
here (Plate 1, Fig. 1). This type is unlike anything which we 
have observed. A form which is quite common in the 
Bossier Shale is shown (Plate 1, Fig. 2). These two types 
would be quite similar if the sutures were rotated. Light 
microscopic identification of this form (Plate 1, Fig. 2) is 
difficult as the relatively poorly defined six sutures may be 
confused with the "six ridges and concave outer margins 
between the ridges" of Polycostella senaria described by 
Thierstein (1971, p. 484). This similarity is not so apparent 
when the scanning electron microscope is utilized (compare 
Fig. 2 and 3, Plate 1). Polycostella senaria typically has six 
ridges although some specimens have seven, such as the 
one shown (Plate 1, Fig. 3). Noel (1958) described a different 
variation, which she included in H hexalithus which has 
an angular outline (Plate 1, Fig. 5). This type with the 
angular outline, as well as a type with a rounded periphery, 
is rather common in the Bossier Shale (Plate 1, Figs. 6, 7). 
The latter two types offer an advantage to the light 
microscopist in that each segment is separated from the 
adjoining one by a wide gap. No confusion in identification 

is likely to occur with this type and positive identifications 
of H. noelae must be limited to types with the well-defined 
sutures. The two other species of Hexalithus should be 
briefly mentioned. Bukry (1969) described Hexalithus 
gardetae from the Santonian of Texas; it is rare in the 
Santonian of the Louisiana subsurface. H. gardetae is 
somewhat similar to H. noelae with the rounded periphery 
but it is much smaller and does not have well-defined 
sutures. It is unlikely that H. noelae would be confused with 
H. lecali Gardet, as the latter has the appearance of a 
tetralith in plane light, as pointed out by Noel (1956). The 
complex described above of Hexalithus noelae and Polycos
tella senaria requires further study and taxonomic refine
ment which will be attempted in a subsequent paper. 

Our farthest downdip well (No. 5 on Fig. 2) contains the 
highest occurrence of H. noelae near the T. D. of the well, 
where it is in association with the nannoflora found in the 
updip wells. The Hunt #1 Boise Southern (Well No. 5) 
represents an extreme situation relative to both the 
thickness and the age of a continuous shale section 
overlying the H. noelae datum. As can be seen on figure 3 
the top of the Bossier Shale, in this well, is 4,430 feet above 
the highest occurrence of H. noelae. In a marine shale 
section in which the index form occurs near the top of the 
shale it is always possible that a true top is not represented. 
However, in the case of the Bossier Shale of the Hunt #1 
Boise Southern, it is suggested that the highest occurrence 
represents a good extinction level which does represent the 
top of the Jurassic within the limits of resolution possible 
using 100-foot samples. The validity of this top is supported 
by the highest occurrences in the well of other index 
nannofossils. Polycostella senaria, which has been dis
cussed above, occurs at least as high in the well as 16,700 
feet. This species, according to the best evidence, (Thier
stein, 1971; 1973) has a stratigraphic range within the 
Berriasian. It is used here as a Berriasian indicator. Also 
occurring with H. noelae and P. senaria is Polycostella 
beckmanni, which has a reported range of Tithonian to 
lower Berriasian. 

The highest occurrence of Watznaueria britannica was 
observed at 13,700 feet. The stratigraphic range of this 
species is unclear. We consider occurrences in strata 
younger than Neocomian to represent reworking. Al
though this species occurs too abundantly (and is thus 
likely to be reworked) to be an excellent index fossil, the 
highest occurrence in a well is often of correlative value. 

The highest occurrence of Cruciellipsis cuvillieri in the 
subject well is at 13,200 feet. As this is more than 400 feet 
below the top of the shale, we feel that this probably 
represents the highest stratigraphic occurrence of that 
species, which is reported to be Hauterivian (Thierstein, 
1973). Nannoconus colomi, which has a reported range of 
upper Tithonian-upper Barremian (Thierstein, 1973) oc
curs throughout the shale. 

Another form which is probably of stratigraphic value 
and which occurs in many of the samples is a small variety 
of Micrantholithus (Plate 1, Fig. 4) which shows affinities 
with Micrantholithus obtusus. The calcareous nannoflora 
which is well represented in the area discussed, is not 
confined to this area. Major elements of this nannoflora 
(the Polycostella-Hexalithus complex) have been observed 
in wells as far north as the Atlantic Coast offshore Canada. 
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CONCLUSIONS 
1. The calcareous nannofossils contained in ditch 

cuttings can be utilized for practical biostratigraphic 
analysis of the Bossier Shale. 

2. The extinction level of Hexalithus noelae is a reliable 
datum, commonly occurring near the top of the Bossier 
Shale, which approximates the top of the Jurassic. 

3. Based on nannofossil evidence the Bossier Shale can 
be as young as Hauterivian. 
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PLATE 1 

With the exception of Figures 1 and 5 all figures are 
Scanning Electron Micrographs. 

A reproduction of one of Noel's (1956) original 
drawings of H. hexalithus (= H. noelae). Outer 
margin has "festooned" appearance. 
A form of 1H. noelae? which is not readily identifi
able utilizing light microscopy. 12.000X. Bossier 
Shale of Louisiana. 
Polycostella senaria 12,000X. Bossier Shale of Lou-3. 

4. 

5. 

7. 

siaiana. 
A small variety of Micrantholithus which has 
affinities with M. obtusus. 12,220X. Bossier Shale of 
Louisiana. 
A reproduction of Noel's (1958) original drawing of 
H. hexalithus (=H. noelae). This form, with the 
angular margin, is present in the Bossier Shale of 
Louisiana. 
H. noelae. This variety with the well-defined sutures 
is readily identifiable with the light microscope. 
10.000X. Bossier Shale of Louisiana. 
H. noelae. A specimen with a rounded outline. 
10,000X. Bossier Shale of Lousisiana. 
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HUNT 

#1 BOISE SOUTHERN 

33 - 8 N - 9W 

NATCHITOCHES PARISH, LOUISIANA 

12,770" Top of Bossier Shale 

13,200' Cruciellipsis cuvillieri (Hauterivian) 

-13,700' Watznauer ia britannica 

-16,700' Polycostella senaria (Berriasian) 

-17,200' Hexalithus noelae (Top of Jurassic - Tithonian) 

T.D. 17,398' 

FIGURE 3—Extinction levels of key index species in the well containing the youngest Bossier shale encountered 
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