BOHUSLAV RUZICKA & FERDINAND PRANTL:

Zamkovy aparat u rodu Goniophora Phillips (Pelecypoda)
The hinge apparatus of the genus Goniophora Phillips

(Pelecypoda)
PL. XII.
(PfedloZeno — Presented 20. 1. 1958.)

Prace pojednava o druhu Goniophora secans Barrande, 1881, pfi ¢emzZ je zvlastni
pozornost vénovana predev§im zdmkovému apardtu tohoto druhu. V préaci je zamkovy
aparat podrobné popsédn, protoze dopliluje a zpresfiuje naSe dosavadni znalosti o rodu
Goniophora Phillips, 1848. Rovnéz je diskutovdna systematicka prisluSnost zminé-
ného rodu.

P#i urcovani mlzi ze stfedoteského spodniho devonu (svrchni vdpence
Konépruské) ziskali jsme ve vyplavu materidlu z t. zv. ,,bilé vrstvy“ byva-
1ého Houbova lomu na ,,Zlatém koni“ u Konéprus vétsi pocet volnych mlzl
s obéma miskami v prirozené biologické poloze. Na tomto materidlu jsme se
pokusili odkryt vnitfni stavbu misek tak, aby bylo moZno stanov1t charak-
ter zamkového aparatu.

Po prudkém nahtati a nésledujicim rychlém ochlazeni, které bylo do-
plnéno prudkym tUhozem na zdmkovou linii mlZi schranky, podafilo se
nam nékteré schranky otev¥iti tak, Ze jsme ziskali nepoSkozeny zamkovy
aparat. Mezi takto preparovanym materidlem ziskali jsme i jeden velmi
dobie zachovany zamkovy aparat druhu Goniophora secans Barrande.
Charakter zamku tohoto druhu vykazuje nékolik morfologicky dtlezitych,
dosud neznamych podrobnosti, které do znatné miry zpiesiiuji a dopliuji
diagnosu rodu Goniophora Phillips, 1848. r

Zamkovy aparat lev: misky sestdva z jednoho kardindlniho zubu,
z jednoho okrajového zubu, jedné jamky pro kardinalni zub oposi¢ni misky,
jedné jamky pro okrajovy zub oposi¢ni misky a z jedné deprese pro okra-
jovy zub oposiéni misky. Vedle toho nese ziiZena &ast predni zamkové plo-
chy tfi mirné vy¢nivajici hrbolky a t¥i neprili§ hluboké deprese.

Zamkovy apardt pravé misky sestdva z jednoho zubu kardinalniho,
ze dvou zub@ okrajovych, z jedné jamky pro kardinalni zub opositni misky
a jedné jamky pro okrajovy zub oposi¢ni misky. Pripomindme vSak, Ze
zamkovy apardt jak jej popisujeme u pravé misky neni Gplny vzhledem
ke Spatnému zachovani piedni zamkové plochy.

Jak je vidét, je zadmkovy aparat u druhu Gorniophora secans Barr.
znacné sloZitéjsi, neZ se udava v ptivodni rodové diagnose, kde Phillips
(1848, str. 264) uvadi, Ze zdmek rodu Goniophora je sloZen z jednoho kar-
dinalniho zubu v misce levé a z prisludné jamky v misce pravé. I kdyZ mezi
vSeobecnéjsi a jednodus$si charakteristikou zdmku u rodu Goniophora, uve-
denou v pavodni rodové diagnose, a mezi naSim popisem zadmku druhu
Goniophora secans Barr. neni zisadniho rozporu, piece stavba posledné
Jjmenovaného zdmkového apardtu vnuka jisté zavaZné pochybnosti o sprav-
nosti dosavadniho systematického zatazeni rodu Gorniophora Phillips.
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K. Zittel (1895;1915) radi tento rod k Celedi Astartidae Gray,
tedy mezi Heterodonta Neumayr. Podle naSeho nézoru neni vSak mozno
pokladat rod Goniophore Phillips za prisluSnika zminéné cCeledi jiz
proto, Ze, jak se ukézalo, postrada jak prednich tak zadnich laterdlnich
zubl a dokonce na zamkovych plochéch nejsou ani néznaky toho, Ze by
tyto zuby byly zakrnélé nebo redukované. E. Maillieux (1932;1937)
radi rod Goniophora Phillips k Celedi Modiolopsidae Fisher emend.
D all. Domnivim se, Ze ani toto zarazeni neni spravné, protoZe zastupci
zminén? Celedi maji zdmek sloZeny z nékolika zubl umisténych pod vrcho-
lem a po stranach, coZ predstavuje docela odlisny typ zdmkového aparatu,
nez bylo zji§téno u vyse popsaného druhu Goniophora secans Barr. Rov-
néz jini autofi kladou rod Goniophora bud k cCeledi Modiolopsidae, nebo
k nadZeledi Mytilacea. Domnivame se, Ze charakter zdmkového aparatu, jak
jsme jej poznali u druhu Goniophora secans Barr. nedoveluje zatim jeho
jednoznacné prirazeni mezi ostatni typy mlZich zamkt. Podle naSeho na-
zoru je typem novym, pro ktery navrhujeme oznaleni typ goniphor-
ni. Tento typ zamku by bylo moZno definovat jako zamek sloZeny
ze stejného pocCtu zubl hlavnich v obou miskéach,
zrlGzného po¢tu zubd okrajovych v obou miskach, po
pripadé s riznym poc¢tem hrbolkld a jamek na ptred-
ni zamkové plofe obou misek. Je pochopitelné, Ze po-
psany typ zdmku velmi zt8Zuje ba dokonce i znemoZiiuje zafazeni rodu
Goniophora Phillips do nékteré ze znamych d&eledi. Nevylucujeme
ani tu mozZnost, ze tento charakter zamku si vynuti stanoveni samostatné
Celedi pro rod Goniophora Phillips a po pfipadé i pro dalsi rody, u nichz
se zjisti goniophorni typ zdmkového aparatu.

Povazujeme za milou povinnost pod&kovat mistru R. Prokopovi za provedeni
kreseb, a LibusSi Dorotikové za zhotoveni fotografii.

THE HINGE APPARATUS OF THE GENUS GONIOPHORA PHILLIPS
(PELECYFPODA).
(With 1 plate and 4 text figures.)

The species Goniophora secans Barrand e, 1881, is described and especially a tho-
rough study of its hinge apparatus is given in the present report. The position of the
genus Goniophora Phillips, 1848 in the paleontological system is discussed.

While studying the Pelecypoda of the so called “white beds” of the
Lower Devonian of Central Bohemia (Upper Konéprusy Limestones) we
obtained out of the residues of the material from the former Houba's
quarry on ,Zlaty kan“ near Kon€prusy a number of free fossil Pele-
cypoda with both valves in the natural biological position. In this mate-
rial we tried to reveal the internal structure of the valves, o as to be able
to determine the character of the hinge apparatus.

After a rapid warming and successive cooling, which was completed
by o violent stroke on the hinge line, we succeeded to open several shelis
and so obtained the hinge apparatus undamaged. Among the prepared
material we obtained a very well preserved hinge apparatus of Goniophora
secans Barr., 1881, as well. As this hinge type shows several morpho-
logically important, hitherto unknown details, we present further below
its detailed description.
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GONIOPHORA PHILLIPS, 1848.
Genotype: G. cymbiformis Sowerby.

We refer to the original Phillips’ diagnosis*) which agrees on the
hole with our observation. However, we point out that the hinge apparatus
does not consist of a cardinal tooth in the left valve and a corresponding
socket in the right valve, as states the author of the genus, but according
to our observation, made on the species Gorniophora secans Barr., which
by its general habitus undoubtedly belongs to the genus Gorniophora Phil-
lips, it is much more complex.

Goniophora secaris Barrande, 1881.

1881 — Goniophora secans Barr. Vol. VL, Pl. 255, Fig. I[, 1—17.
1881 — Goniophora testis Barr. Vol VL, Pl 261, Flg. vV, 1—38.
1881 — Goniophora pugio Barr. Vol. VL, PL. 357, Fig. 1—38.
1881 — Goniophora media. Barr. Vol. VI, Pl. 357, Fig. 9—17.
1881 — Goniophora rara Barr. Vol. VI, Pl. 357, Fig. 18—21.

Lectotype: A shell with both valves in the original biological position, figured by
J. Barrande (1881) on pl. 255, as fig. II, 12—15. (Inv. Nro. CF 254).

Stratum typicum: Upper Konéprusy Limestones.
Locus typicus: Konéprusy.

Material: A number of isolated left and right valves including all
Barrand e’s syntypes, and several shells with both valves in the original
biological position. Material comes partly from Barrande’s collections,
partly was supplemented by our own material. It is deposited in the col-
lection of the National Museum in Prague.

Description: Lectotype is a goniophcrous shell, longitudinally elon-
gated with protrusive, expressive, slightly sinuous keel. Lunule faintly
marked, the surface sculpture consisting of more or less fine, partly irre-
gular, concentric striae multiplied by intercalations before the keel. Beaks
and hinge apparatus are not preserved in the lectotype. They are excel-
lently preserved in a specimen (figured in this paper on pl. I. fig. 1; 3),
in which we succeeded to isolate both valves and reveal the hinge appa-
ratus. To complete our study, we present here the description of the stu-
died hinge apparatus which considerably differs from the descriptions
made on casts by different authors.

Left valve: Hinge consisting of two hinge branches which meet under
the umbo in a precisely unmeasurable dorsal angle. The posterior hinge
branch is short, subtriangular, being widest under the beak and reduced
in form of a rostrum posteriorly. Its upper margin is widely arcuate, formed
by the swelling of the valve material, which has the appearence of a mor-
phologically marked, faintly prominent border. (Text fig. 1, E). The lower
margin of this branch is slightly arcuate. The posterior hinge plate is
moderately concave, nearly flat, in its upper part a short, narrow crest
formed by the swelling of the valve material being visible. (Tex fig.
1, V.). The anterior hinge branch is longer than the posterior one, it is

*) Memoirs of the Geological Survey of Great Britain, Vol. II. part 1. p. 264, Lon-
don 1848.
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elongated and of irregular shape. It is widest under the beak, narrowing
slowly anteriorly. Its lower margin is undulate, upper margin nearly
straight, only in a short distance from the point lying close under the
beak anteriorly, its is somewhat obliquely sloping downwards. The anterior
hinge plate is irregularly morphologically differenciated.

The hinge apparatus of the left valve consists of a cardinal tooth (Text
fig. 1;1), a marginal tooth (Text fig. 1; 3), a socket for the reception of
th cardinal tooth of the opposite valve (Text fig. 1; 2), a socket for the
marginal tooth of the opposite valve (Text fig. 1; 4) and a depression for
the second marginal tooth of the opposite valve (Text fig. 1; 5). Besides,
the reduced anterior hinge plate bears three moderately protruding tu-
bercles and three rather shallow depressions.

The cardinal tooth is situated on the boundary between the anterior and
posterior hinge plate. Is has the shape of o blunt spine, being strong, well

Fig: 1. Goniophora secans Barr., 1881. — Hinge apparatus of the left valve. View of the
hinge plate, the anterior hinge plate being a little remote from the observer.

1 — cardinal tooth

2 — socket for the reception of the cardinal tooth of the opposite valve

3 — marginal tooth

4 — socket for the posterior marginal tooth of the opposite valve

S — depression for the anterior marginal tooth of the opposite valve

6 — upper margin of the hinge plate

7 — lower margin of the hinge plate, a — posterior, b — anterior

8 — fine striae on the wall of the ligamental groove, serving to the insertion of the
inner portion of the ligament

L — inner ridge

Hj, Hy, H3 — the first, second and third tubercle of the anterior hinge plate

V — crest on the posterior hinge plate

E — border of the posterior hinge plate.

O — margin of the ligamental furrow.
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developed, its base occupying nearly the total length of the hinge plate under
the umbo. The cardinal tooth is out of the lower margin of the hinge plate
prolongated upwards, and projects strongly into the cavity of the shell.
On the posterior side it is spoonlike carved, its anterior side being vaulted
and sloping down into the socket for the cardinal tooth of the opposite
valve.

The marginal tooth is subtriangular, having the shape of a low spine
extending by its rounded apex into the inner cavity of the shell. It belongs
by its position to the anterior hinge plate, being situated with its base
close to the upper margin of the hinge plate, on the spot where the upper
margin is breaking. The marginal tooth is essentially a projection of the
anterior hinge plate upper margin into the inner shell cavity.

The socket for the cardinal tooth of the opposite valve is considerably
deep, crescent-shaped. Its posterior margin is formed by the vaulting of
the anterior portion of the cardinal tooth, its anterior margin: being
spoonlike carved, limited by the marginal tooth and the first tubercle of
the anterior hinge plate.

The socket for the marginal tooth of the opposite valve is situated
under the beak, above the cardinal tooth of the left valve. It is minute,
ovoidal, rather deep.

The depression for the second marginal tooth of the opposite valve
belongs by its position to the anterior hinge plate. It is shallow, sub-
elliptical, situated along the upper margin of the anterior hinge plate,
close before the marginal tooth (text fig. 1; 5).

As mentioned above, the anterior hinge plate bears three moderately
protruding tubercles between which it is modelled into depressions. The
first tubercle borders the anterior margin of the socket for the cardinal
tooth of the opposite valve, being subelliptical, elongated obliquely up
towards the beak and morphologically most prominent of all the three
tubercles. (Text fig. 1, Hy.) The second tubercle has the form of a narrower
ridge, extending obliquely towards the beak. (Text fig. 1, Hy.) The de-
pression between the first and the second tubercle is rather broad, un-
expressive. The third tubercle is situated near the broken-anterior margin
of the hinge plate, being more expressive, reniform. (Text fig. 1, Hs.)
The depression between the second and the third tubercle is narrover
and deeper.

: We admit that there might have been more of such tubercles and
depressions on the wanting portion of the anterior hinge plate than those
we have just described.

On the left valve there can be noticed an expressive strong ridge,
which extends from the lower margin of the anterior hinge plate, ap-
proximately from the border of the dental socket for the cardinal tooth
of the opposite valve, and in a vaulted arch bends downwards to the free
margin, protruding strongly into the inner cavity of the valve. Owing to
the incompleteness of the anterior valve border, the total course of the
described ridge could not have been followed in our specimen. (Text. fig.
1, L.).

Right valve: The hinge of this valve is formed by two hinge
branches which meet under the umbo in an obtuse, precisely unmea-
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surable dorsal angle. The posterior branch is short, subtriangular, its
upper margin being broadly arcuate, morphologically unexpressive, formed
by a rather narrow, faint thickening of the valve material, having the
appearence of a low, slightly distinct ridge.

The lower margin of the posterior hinge branch is nearly straight.
The posterior hinge plate is deeply morphologicallyv differenciated. The
anterior hinge plate is in the studied specimen partly broken off, so that
its general shape and size could not have been observed.

The hinge apparatus of the right valve consists of a cardinal tooth
(Text fig. 3; 2), of two marginal teeth (Text fig. 3; 4, 5) of one socket for

Fig. 2. Goniophora secans Barr. 188l. — Hinge apparatus of the left valve, lateral view.
1 — cardinal tooth
2 — socket for the cardinal tooth of the opposite valve, only partly visible
3 — marginal tooth
4 — socket for the posterior marginal tooth of the opposite valve
5 — depression for the anterior marginal tooth of the opposite valve, hidden for the
most part by the marginal tooth
6 — upper margin of the hinge plate
7 — fine striae on the wall of the ligamental groove serving to the insertion of the
inner portion of the ligament
L — inner ridge
Hj, Hy, Hz — the first, second and third tubercle of the anterior hinge plate
V — crest on the posterior hinge plate
R — ligamental furrow.
E — border of the posterior hinge plate.
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the reception of the cardinal tooth of the opposite valve (Text fig. 3; 1)
and one socket for the marginal tooth of the opposite valve (Text fig. 3; 3).
However, we again remind that the hinge apparatus of the right valve is
not complete owing to the poor preservation of the anterior hinge plate.

The cardinal tooth of the right valve is strong, well developed, having
the form of a body with both bases subovoidal, the anterior wall modera-
tely convex, the posterior one truncated, partly moderately concave. The
lower base of the tooth occupies the whole length of the hinge plate and

Fig. 3. Goniophora secans Barr., 1881. — Hinge apparatus of the right valve, the valve
being somewhat inclined by the hinge plate downwards, so that the lunule is visible.

1 — socket for the cardinal tooth of the opposite valve

2 — cardinal tooth

3 — socket for the marginal tooth of the opposite valve

4 — posterior marginal tooth

5 — anterior marginal tooth

6 — upper margin of the hinge plate

7 — lower margin of the hinge plate

8 — fine striae on the wall of the ligamental groove, serving to the insertion of the

inner portion of the ligament.

is situated on the anterior hinge plate, its posterior border being the
boundary between the anterior and posterior hinge plate. The upper base
of the tooth is narrower, smaller than the lower one, and irregularly
vaulted. The cardinal tooth strongly extends into the shell cavity.

The anterior marginal tooth is subtriangular, with an oblique base;
it has the shape of a blunt spine, extending by the rounded apex into the
inner shell cavity. This tooth belongs by its position to the anterior hinge
plate, its base lying close to the upper margin of the hinge plate, so that
the tooth is essentially a projection of the upper margin of the anterior
hinge plate into the inner shell cavity.

54



The posterior marginal tooth is also subtriangular, with large base;
it has the shape of a low spine with rounded apex, extending into the
inner shell cavity. By its position this tooth belongs to the posterior hinge
plate, its base lying close to the upper margin of the hinge plate, so that
the tooth is essentially a projection of the posterior hinge plate into the
inner shell cavity.

The posterior margin of the anterior marginal tooth and the anterior
margin of the posterior marginal tooth meet exactly on the boundary
between the anterior and the posterior hinge branch in an obtuse angle.

Fig. 4. Goniophora secans Barr., 1881. — Hinge apparatus of the right valve, apical view.

1 — cardinal tooth

2 — posterior marginal tooth

3 — anterior marginal tooth

4 — fine striae on the wall of the ligamental groove serving to the insertion of the
inner portion of the ligament

R — ligamental furrow.

The dental socket for the cardinal tooth of the opposite valve belongs
by its position to the posterior hinge plate. It is considerably deep, ir-
regularly crescent-shaped. Its anterior margin is formed by the posterior
wall of the cardinal tooth, its posterior margin being spoonlike carved,
partly limited by the posterior marginal tooth and the hinge plate.

The socket for the marginal tooth of the opposite valve is minute,
rather deep, conical. It lies on the anterior hinge plate close to its upper
margin, so that the socket partly extends into the anterior wall of the
cardinal tooth. . v
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In our specimen there is also possible to study the insertion of the
external ligament. Its external borders are inserted into two deep narrow
furrows, which extend backwards from beneath the umrbo and run in the
close proximity of the dorsal margin of the valve. Between those furrows
and the dorsal margin a narrow triangular groove is running throughout
the length of the upper margin of the posterior hinge plate in both valves,
its steep slopes bearing fine, partly undulate striae, which served to the
insertion of the internal portion of the ligament.

The beak is in our specimen well preserved, too. It is minute, ex~
pressively prosogyrate, not extending over the cardinal margin, its oldest
portion being moderately rounded. From the anterior part of the valve
it is separated by an expressive, though small, lunule. The posterior
boundary of the beak is formed by the kzel of the valve.

Remarks and Observations: We place into the synonymy of
the species described above also some other Barrande’s species de-
signated as Gorniophora testis, G. pugio, G. media and G. rara. Those spe-
cies do not differ in any essential feature from G. secans Barrande.
They merely represent different growth stages of the zama2 species, show-
ing a slight variability in the character of the outline and in the pointing
of the oldest portion of the beak. In some forms the oldest portion of
the beak is more pointed, in others more rounded and blunt. Those fea-
tures, however, are according to our opinion insufficient for the establishing
of new species. In the present report we do not give a more -detailed
description of all hitherto known representatives of the above mentioned
species, as would correspond to the claims of modern paleontology. The
reason is our planning a revision of all hitherto known members of the
genus Goniophora Phillips of the Czech Devonian.

The remaining Barrande’s representatives of the genus Gonio-
phora Phillips differ essentially in their general character of the shell
from the above described species Goniophora secans Barr. The other
foreign representatives which we have had the possibility to study, differ
from it as well.

CONCLUSIONS

The above described hinge apparatus of the species Goniophora secans
Barr. complets and makes more precises the present knowledge about
the genus Gorniophora as a whole. As the description shows, there is no
essential contradiction, ketween the latter and the more general and simple
characteristic of the hinge apparatus in the original-diagnosis. On the
other side, however, the structure of the hinge apparatus, as was re-
cognised in Goniophora secuns Barr . suggests certain serious doubts
concerning the correctness of the present systematic position of the genus
Goniophora Phillips. K. Zittel (1895; 1915) refers this genus to the
family Astartidae Gray, consequently among the Heterodonta Neu-
mayr. According to our opinion, however, it is not possible to consider
the genus Goniophora Phillips a member of the mentioned family for
its lacking both posterior and anterior lateral teeth and for not having
even obscure indications on the hinge plates of such teeth being either
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obsolete or reduced. E. Maillieux (1932; 1937) places the genus Gonio-
phora Phillips into the family Modiolopsidae Fischer, emend.
Dall. According to our opinion neither this placing is correct, as the
representatives of the mentioned family have the hinge consisting of a
number of teeth, situated under the beak and laterally, which is a quite
different hinge type than that one ascertained in Goniophora secans Barr.
Other authors place likewise the genus Gorniophora Phillips into the
family Modiolopsidae or the supper-family Mytilacea.

We believe that the character of the hinge apparatus of Goniophora
secans Barr. does not permit, as far, its definite placing among the
existing types of lamellibranch hinges. To our opinion it is a new hinge
type, for which we recommend the designation of goniophorous hinge.

This hinge type could be defined as comsisting of an equal number
of cardinal teeth in both valves, of different number of marginal teeth
in both valves, eventually with different number of tubercles and depres-
sions on the anterior hinge plate of both valves. '

It is evident, that the described hinge type makes very difficult, nearly
impossible, the placing of the genus Goniophora Phillips in some of
the existing families. We do not exclude the possibility of this hinge type
enforcing the establishing of an independent family for the genus Gonio-
phora Phillips, and eventually for further genera in which the gonio-

phorous hinge apparatus would ke found.
Translated by M. SAiuparkova.

Explanation of plate XII.
Goniophora secans Barr. 1881. (Inv. Nro. 35050)

Fig. 1. — hinge apparatus of the left valve X 6,6
Fig. 2 — view of the beak of the left valve X 12
Fig. 3 — hinge apparatus of the right valve X 6,4
Horizon: Upper Konéprusy Limestones.

Locality: Konéprusy, near Beroun (Central Bohemia).
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