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SUMMARY:  Student reads a formal description of a fossil brachiopod and makes a line drawing (to scale) from the description.  The student is then assigned a brachiopod specimen and writes a formal description of it.  The instructor edits the descriptions and then hands them out to the class, who have to match the description to the specimen.   

CONCEPTUAL GOAL: 

Students experience some of the formality of fossil description that makes up the data of paleontology.

CONTENT GOALS:

· Learn the morphological terms used to describe brachiopod shells, as an example of the specialized terms developed to describe morphology.

· ‘Translate’ a formal description of a fossil and produce a drawing to convey what it means.

· Describe a fossil using the appropriate morphological terms.

ANCILLARY GOALS:

· Develop observational skills

· Convey descriptive information in writing 

· Experience with technical drawing

PREVIOUS KNOWLEDGE:

Students have taken Intro to Physical Geology and Historical Geology.   Students can recognize brachipods from other invertebrate phyla, but have not studied brachiopod morphology previous to this exercise.  They have access to the internet, textbooks, and the Treatise volume to look up morphological terms, but the exercise could move faster if it was preceded by a lecture on brachiopod morphology.  A summary of the common terms is included with the exercise.

ASSESSMENT:

Students receive a score on Part III of the exercise.  Half is based on the proportion of descriptions that they correctly match to the specimen, and half is based on the proportion of students who correctly match their description to the specimen.
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DESCRIBING FOSSILS

PART I

The paragraphs below are from a formal description of the brachiopod Jubirhynchia latifrons (Geyer, 1889) from the west Carpathians.  Read the description, and then make a sketch of the brachiopod in pedicle valve, brachial valve, and anterior views.  

Make your sketch 2 or 3 times actual size.  Put a scale on your drawing.

[image: image1.png]TOMASOVYCH—EARLY JURASSIC BRACHIOPOD FROM CARPATHIANS AND ALPS

FiGURE S—Lateral and dorsal views on the suberect beal, conjunct del-
tidial plates and submesothyrid pedicle foramen of J. latifrons; 1, 2,
specimen Z24147; 3, 4, specimen Z24131; 5, specimen 224129, 4,
specimen 224127

2, text-fig. 3; VOROS, SZABG, DULAL SZENTE, EBLI, AND LOBITZER,
2003, p.70, pl. 6, figs. 16-18

P Rhynchonelle” sp.; SIBLIK, 1999, p. 970, pl. 1, fig. 6

nomen nudum Riynchonella salisburgiensis NEUMATYR, 1879, p. 8, pl. 1,
fig. 1

non Calcirhynchia plicatissima (QUENSTEDT, 1852), DULAL, 1992, p. 44
pl. 1, fig. 3, text-figs. 4, 5; DULAL 1993, p. 29, pl. 1, fig. 1, text-fig. 2.

Diagnosis—As for genus.

Description—In the following, the material from the Carpa-
thians and Alps is separately described.

Takub quarry (West Carpathians): Small to middle-sized bicon-
vex shells, usually ranging up to 16 mm in kngth, 18 mm in
width, and 10 mm in thickness (Fig. 3, Table 1). Subpentagonal
to subtrigonal in outline, slightly wider than long, ovoid in lateral
view and elliptic or subrectangular in anterior view (Fig. 4). The
maximum width lying between the half and anterior third of the
length. The apical angle ranging from 90° to 100°. Slightly con-
cave posterolateral sides in dorsal view. Rounded or almost
straight anterior margin, only with slightly extending median part.
In smaller specimens, the anterior margin is relatively sharp in
lateral view, with slightly protruding linguiform extension. In
larger, 15 mm long specimens, it is more rounded. Well-developed
and trapezoidal uniplication with a straight dorsal edge. Low fold
(four to seven costaz), only slightly raised and developed in the
anterior third of the dorsal valve.

Slightly inclined or suberect, relatively long and wide beak,
projecting markedly over the dorsal valve, with visible cardinal
area. Subiriangular deltidial plates, conjunct near dorsal valve.
Moderately large pedicle opening, submesothyrid in position (Fig.
5). Short and arcuate beak ridges; absent planareas.

No exposed smooth arca. Between 13 and 18 moderately sharp
costaz. The costac arise by bifurcation in the umbonal arca and
locally also by intercalation in the anterior part.

Absent pedicle collar. Almost parallel or dorsally convergent
dental plates. Slightly laterally expanded and dorsolaterally in-
serted teeth with lateral denticula. Relatively strengthened delti-
dial plates, in larger specimens completely coalesced near the dor-
sal valve. The pattern of fiber orientation is relatively complex,
forming the structure usually termed as the doubling of deltidial
plates (Fig. 6). In the anterior part, secondary fibers of deltidial
plates are folded into short and sharp projections, bounding shal-
low hole or cavity which appears in cross section on internal
(medioventral) side of deltidial plates.
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The dorsal umbo is more deeply inserted into the ventral valve
only in larger specimens with higher convexity. The notothyrial
cavity has a mushroomlike outline in cross section, delimited by
inner hinge plates and the posteriormost parts of inner socket
ridges. In cross section, the inner hinge plates are straight and
steeply dorsally convergent, attached cither to very low median
clevation (Figs. 6, 7) or directly to the valve floor (Fig. 8). Ven-
trally they are connected to the crural bases (Fig. 2.3, 2.4). This
structure can be termed as a sessile septalium (Fig, 2.5). Its length
reaches one-third or one-half of the length of cardinalia measured
up to the distal end of the hinge plates. Here, inner hinge plates
are detached from the valve floor and persist as narrow bands up
to the beginning of crural processes (Fig. 2.6), medially to the
crural bases, and bordered from the outer hinge plates by a rel-
atively decp longitudinal furrow.

Relatively wide and subhorizontal outer hinge plates. Slightly
ventrolaterally inclined, not very massive inner socket ridges.
Massive and dorsally directed crural bases. In ventral view, crura
are widely divergent in an anterior direction (Fig, 12.1, 12.3). In
lateral view, they are very broad and in the anterior part serrated
and expanded into keel (Figs. 6, 8, 12). The shape of crural ter-
minations in cross sections in specimen 224150 (Fig. 9) is enig-
matic. From anteroventral part of each crus, short and slender
projection extends in the posterior direction. From anterodorsal
part, another broad projection is directed towards the dorsal valve
in lateral view (Fig. 12.2). In cross section, crura have a sickle-
shaped outline. According to relatively long and dorsally directed
crural bases, their substantial protrusion into the dorsal valve and
broad outline in lateral view (Fig. 12.2, 12.4, 12.6), crwa are
attributed to the subfalciform type.

Hierlatz (eastern Alps): Multicostate, moderately biconvex
shells, subpentagonal in outline, without planareas and anterior
flattening. High, suberect beak, exposed and conjunct deltidial
plates. Relatively sharp costae, bifurcating near umbo, with some
intercalations in the anterior part. Trapezoidal uniplication (five
to eight costac) with straight dorsal margin.

Absent pedicle collar, In the smaller specimen, deltidial plates
are thickened and doubled (Fig. 10). The cavities of elongate
cross section are opened in the anterior direction. In the anterior-
most part, each deltidial plate is divided into two, more or less
parallel, plates which are not in contact in the anteromedian po-
sition.

A shape of notothyrial cavity in cross section depends on the
valve convexity and specimen tilting. In ventral view, relatively
short and slightly convergent/parallel inner hinge plates, forming
the sessile septalium, are present in the posteriormost part of car-
dinalia of both specimens (Figs. 10, 11). Their length in ventral
view attains approximately one-third of the length of the cardi-
nalia. Due to the high convexity of dorsal valve and decp insertion
of dorsal umbo, inner hinge plates are hidden in the smaller spec-
imen (Fig. 10). Laterally to the inner hinge plates, relatively pro-
nounced, dorsally directed crural bases are present. The outer
hinge plates are horizontal in cross section, continuous with mi-
nute inner socket ridges. In lateral view, crura are very broad,
protruding into both valves (Fig. 12.5, 12.8). On the one hand
there is a slight but distinct rodlike prolongation in the dorsal
direction in the anterior part of each crus (Fig. 12.5). On the other,
there is a short, narrow prolongation in the ventral direction, ap-
proximately in the middle part of cach crus in lateral view (Fig.
12.5). In cross section, secondary fibers of crura are zigzaglike
or serrately arranged under high (50 ) magnification (Figs. 10,
11).

Material examined—Thirty-seven specimens (Z24126-24162)
from Jakub quarry (beds 154-158, 167), two specimens from
Hierlatz (Z24163-24164) and one specimen from Steinplate. All




Description from A. Tomašových (2006)  A new Early Jurassic rhynchonellid brachiopod from the western Tethys and implications for the systematics of rhynchonellids from the Triassic-Jurassic boundary.  Journal of Paleontology 80: 212-228

Some comments on morphological terms (external shell):

 Brachiopods have two valves (shells) usually of unequal size,  that are bilaterally symmetric.  The shell opens at the commissure, considered the anterior end of the specimen.  The ‘pointy end’ opposite the commissure is the beak, considered the posterior end of the specimen.  The hinge line is just anterior to the beak.

The larger valve is the pedicle valve, considered the ventral side.  It sometimes has a depressed area (sulcus) that runs lengthwise from near the beak area to the commissure.  It is most pronounced at the commissure.  The pedicle valve contains an opening at the beak for the pedicle (thus the name), a fleshy stalk that some brachiopods had to attach them to the substrate.  

The smaller valve is the brachial valve, considered the dorsal side of a specimen.  The brachial valve sometimes has a raised area (fold) that runs the length of the valve, a sort of ‘inverse’ to the sulcus.  
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Illustration from:

http://www.geo.arizona.edu/geo3xx/geo308_fall2002/4brachiopds_files/image014.jpg

PART II (to hand in at the end of clas)

For the brachiopod that you are given, write a description of it in the space below.  Your description should include a brachial valve, pedicle valve, lateral, and anterior view.   Make it as long as necessary to adequately describe your specimen.  Use the proper technical terms.   Use ratios rather than actual measurements.  

Your name: ____________________                       Specimen:  _____

Part III  (done independently, outside of class)

Match the specimen to the description.

Student-written descriptions have been edited to remove measurements, incorrectly used terms, and any aspect that is not part of a formal description.  The students then have a few days to look at the specimens and match the description to the specimen.  I usually put in a couple of extra specimens so that it is not just a process of elimination.

See posted example

