
BOHUSLAV RUZICKA & FERDINAND PRANTL: 

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

(Pelecypoda) 
PL. XII. 

(Predlo~eno - Presented 20. 1. 1958.) 

Prace pojednava o druhu Goniophora secans Bar rand e, 1881, pfi cemz je zvlastni 
pozornost venovana predevsim zamkovemu aparatu tohoto druhu. V praci je zamkovy 
.aparat podrobne popsan, protoze doplnuje a zpresnuje nase dosavadni znalosti o rodu 
Goniophora Phi 11 i p s, 1848. Rovnez je diskutovana systematicka prislusnost zmine
neho rodu. 

Pri urcovani m1zu ze stfedoceskeho spodniho devonu ( svrchnt vapence 
Konepruske) ziskali jsme: ve vyp1avu materia1u z t. zv. ,bile vrstvy"· byva-
1eho Houbova lomu na ,Zlatem koni" u Koneprus vetsi pocet: vo1nych m1zu 
s obema miskami v pfirozene bio1ogicke po1oze. Na: tomto materia1u jsme se 
pokusili odkryt: vnitrni stavbu misek tak, aby by1o mozno stanovit charak
ter zamkoveho aparatu. 

Po prudkem nahfati a nas1edujfcim rych1em och1azeni, ktere by1o: do
p1neno prudkym uhozem na zamkovou linii rri1zi schranky, podafilo se 
nam nektere schranky otevfiti tak, ze jsme ziskali neposkozeny. zamkovy 
aparat. Mezi takto preparovanym materia1em ziskali jsme i jeden veJmi 
dobre zachovany zamkovy aparat druhu Goniophora secans Bar rand e. 
Charakter zamku tohoto: druhu vykazuje neko1ik morfo1ogicky dUlezitych, 
dosud neznamych podrobnosti, ktere do znacne miry zpfesiiuji a dop1iiuj1 
diagnosu rodu Goniophora P h i 11 i p s, 1848. 

Zamkovy aparat 1ev2 misky sestava z jednoho kardina1niho zubu, 
z jednoho okrajoveho zubu, jedne jamky pro kardina1ni zub oposicni misky, 
jedne jamky prn okrajovy zub oposicni misky a: z jedne deprese pro okra
jovy zub oposicni misky. Ved1e tohd nese zuzena cast prednf zamkove p1o
chy tfi mirne vycnivajici hrbo1ky a· tri neprilis h1uboke deprese. 

Zamkovy aparat prave misky sestava z jednoho zubu kardina1niho, 
ze dvou zubu okrajovych, z jedne jamky pro kardinalni zub oposicni misky 
a jedne jamky pro okrajovy zub oposicn1 misky. Pripominame vsak, ze 
zamkovy aparat jak jej popisujeme u prave misky neni uplny· vzh1edem 
ke' spatnemu zachovani predni zamkove p1ochy. 

Jak je videt, je zamkovy aparat u druhu Goniophora secans B a r r. 
znacne s1ozitejsf, nez se udava v puvodni rodove diagnose, kde P h i 11 i p s 
(1848, str. 264) uvadi, ze zamek rodu Goniophora je s1ozen, z jednoho kar
dinalniho zubu' v misce 1eve a z pfis1usne jamky v misce prave. I kdyz: mezi 
vseobecnejsf a jednodussf charakteristikou zamku u rodu Goniophora, uve
denou v puvodni rodove diagnose, a mezi nasim popisem: zamku druhu 
Goniophora secans Bar r. neni zasadniho rozporu, prece stavba pos1edne 
jmenovaneho zamkoveho aparatu vnuka jiste zavazne pochybnosti o sprav
nosti dosavadniha systematickeho: zarazeni rodu Goniophora P h i 11 i p s. 
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K. Z it t e 1 (1895; 1915) fadf ten to rod k celedi Astartidae G r ay, 
tedy mezi Heterodonta Ne u may r. Podle naseho nazoru neni vsak mozno 
pokladat rod Goniophora Phi 11 i p s za pfislusnika zminene celedi jiz 
proto, ze, jak se ukazalo, postrada jak pfednich tak zadnich lateralnich 
zubu a dokonce na zamkovych plochach nejsou ani naznaky toho, ze by 
tyto zuby byly zakrnele nebo redukovane. E. M a i 11 i e u x (1932; 1937) 
fadi rod Goniophora Phi 11 i p s k celedi Modiolopsidae- Fisher emend. 
D a 11. Domnivan1 se, ze ani toto zafazeni neni spravne, protoze zastupci 
zminen§ celedi maji zan1ek slozeny z nekolika zubu umistenych pod vrcho-
1em a po stranach, coz pfedstavuje docela odlisny typ zamkoveho aparatu, 
nez bylo zjisteno u vyse popsaneho druhu Goniophora secans Bar r. Rov
nez jini autofi kladou rod Goniophora bud' k celedi Modiolopsidae, nebo 
k nadceledi Mytilacea. Domnivame se, ze charakter zamkoveho aparatu, jak 
jsme jej poznali u druhu Goniophora secans Bar r. nedovoluje zatim jeho 
jednoznacne pfirazeni mezi ostatni typy mlzich zamku. Podle naseho na
zoru je typer:.n novyrn, pro ktery navrhujerne oznaceni typ go nip hot 
n l. Tento typ zamku by bylo mozno: definovat jako z a rn e k s 1 o z en y 
Z e S t e j 11 e h 0 p 0 C t U Z U b U h 1 a V 11 l C h V 0 b 0 1J m i S k a C h, 
z r u z n e h o p o c t u z u b u o k r a j o v y c h v o b o u n1 i s k a c h, p o 
pfipade s ruznym poctern hrbolku a jamek na pfed
n f Z a m k 0 V e p 1 0 Se 0 b 0 U lll iS e k. Je pochopitelne, ze po
psany typ zamku velmi ztezuje ba dokonce· i znemoznuje zafazeni rodu 
Goniophora Phi 11 i p s do nektere ze znamych celedL Nevylucujeme 
ani tu moznost, ze tento charakter zamku si vynuti stanoveni samostatne 
csledi pro rod Goniophora P h i 11 i p s a po p:fipade i pro dalsi rody, u niohz 
se zjisti g on i o ph or n i typ zamkoveho aparatu. 

Povazujeme za milou povinnost podekovat mistru R. P r o k o p o vi za provedeni 
kreseb, a L i b u s i D o r o t i k o v e za zhotoveni fotogra fi i. 

THE HINGE APPARATUS OF THE GENUS GONlOPHORA PHILLIPS 
(PELECYPODA). 

(With 1 plate and 4 text fi qures.) 
The species Goniophora secans Bar r 1a n d e, 1881, is described and especially a tho

rough study of its hinge apparatus is given irn the present repod. The position of the 
genus Goniophora Phi 11 i p s, 1848 in the paleontological system is discussed. 

While studying the Pelecypoda of the so called "white beds" of the 
Lower Devonian of Central Bohernia (Upper Koneprusy Lhrrestones) we 
obtained out of the residues of the material frmn the former Ho u b a's 
quarry on ,Z 1 at y k u n" near Koneprusy a nmnber 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, so as to· be able 
to determine the character of the hinge apparatus. 

After a rapid war1ning and successive cooling, which was completed 
by o violent stroke on· the hinge line, wf3, succeeded to open . several shells 
and so obtained the hinge apparatus undamaged. Among the prepared 
material we obtained a very well preserved hinge apparatus of Goniophora 
secans Bar r., 1881, as well. As this hinge type shows several morpho
logically important, hitherto unknown details, we present further below 
its detailed rlescription. 
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GONIOPHORA PHILLIPS, 1848. 
Genotype : G. cymbiformis S owe r by. 

We refer to the original Phi 11 i p s' 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 Goniophora secans B a r r ., which 
by its general habitus undoubtedly belongs to the genus Goniophora Ph i 1-
1 i p s, it is much more complex. 

Goniophora secans Bar rand e; 1881. 

1881 - Goniophora secans Bar r. Vol. VI., Pl. 255, Fig. II, 1- 17. 
1881 - Goniophora testis Bar r . Vol. VI., Pl. 261, Flg . V, 1-8. 
1881 - Goniophora pugio Bar r. Vol. VI., Pl. 357, Fig. 1- 8. 
1881 - Goniophora media. Bar r. Vol. VI., Pl. 357, Fig. 9-17. 
1881 - Goniophora rara Bar r. Vol. VI., Pl. 357, Fig. 18- 21. 
Lectotype: A shell with both valves in the original biological position, figured by 

J. Bar rand e (1881) on pl. 255·, as fig . II, 12-15. (Inv. Nro. CF 254). 
Stratum typicum: Upper Koneprusy Limestones. 
Locus typicus: Koneprusy. 

Material: A number of isolated left and right valves including all 
B a r rand e's syntypes, and several shells with both valves in the original 
biological position. Material comes- partly from Bar rand e'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 goniophorous 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 fro:r1 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, fanned 
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 frmn 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 B a r r., 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 t he reception of the cardinal tooth of t he opposite valve 
3 - marginal t ooth 
4 - socket for the posterior marginal t ooth of the opposite valve 
5 - 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, J;>- anterior 
8 .:_____ fine striae on the wan of the ligamenta! groove, serving to the insertion of the 

inner portion of the ligament 
L - inner r idge · 
H1, H2, 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. 
0 - margin of the ligamenta! 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 m.inute, 
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 tihe 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, H1.) The· second tubercle has the form of a narrower 
ridge, extending obliquely towards the beak. (Text fig. 1, H2.) 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, H3.) 

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 too~h 
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.). 

R i g h t v a 1 v e : The hinge of this valve is formed by two hinge 
branches wlhicih 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 rr:orphologically differenciated. The 
anterior hinge plate is in the studied specimen par tly broken off, so that 
its general shape and size could not/ have been observed. 

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

R 

Fig. 2. Goniophora secans Bar r., 1881. - 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 ligamenta! groove serving to the insertion of the 

inner portion of the ligament 
L - inner ridge 
H1. H2, H3 - the first, second and third tubercle .of the anter ior hinge plate 
V - crest on the posterior hinge plate 
R - ligamenta! 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 o~ the right valve is strong, well developed, having 
the form of a: body with both bases subovoidal, the anterior wall rnodera
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 Bar r., 18.81. - Hinge apparatus of the right valve, the valve 
being somewhat inclined by the hinge plate down~·rards, 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 lig~mental 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 to()th 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. · 
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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 platei into the 
inner shell cavity. · 

The posterior margin of the anteriov marginal tooth and the anter ior 
margin of the posterior marginal tooth meet exactly on the boundary 
between the anterior and the posterior: hinge branch in' an obtus~ angle. 

Fig. 4. Goniophora secans Bar r., 1881. - Hinge apparatus of the right valve, apical view. 
1 - cardinal t ooth 
2 - posterior marginal t ooth 
3 - anterior marginal t ooth 
4 - fine striae on the wall of the ligamenta! groove, serving to the insertion of the 

inner portion of the ligament 
R - ligamenta! furrow. 

The dental socket for the cardinal tooth of the· opposite. valve belongs 
by its position toi the posterior hinge plate. It is· considerably deep, ir
regularly crescent-shaped. Its anterior Inargin is forrned by the posterior 
wall of the . cardinal t ooth, 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, 
r ather deep, conical. It lies on the anterior hinge plate close to its upper 
margin; ·So that the socket partly ext ends' into the anterior wall of the 
cardinal tooth. 
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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 urr:bo 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. T1he posterior 
boundary of the beak is formed by the k:::el of the valve. 

R em a r k s and 0 b se r v at ion s : We place into the synony.rr.y of 
the species described above also some other Bar rand e's species de
signated as Goniophora testis, G. pugio, G. media and G. rara. Those spe
cies do not differ in any essential feature frmr:. G. secans Bar rand e. 
They rnerely represent different growth stages of the sam2 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 P h i 11 i p s of the Czech Devonian. 

The remaining Bar rand e's representatives of the genus Gonio
phora Phi 11 i p s differ essentially in their general character of the shell 
from the above described species Goniophora secans B a r r. 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 
B a r r. complets and makes more precises the present knowledge about 
the genus Goniophora as a whole. As the description shows, there is no 
essential contradiction\ between 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 B a r r ., suggests certain serious doubts 
concerning the correctness of the present systematic position of the genus 
Goniophora Phi 11 i p s. K. Z it t e 1 (1895; 1915) refers this genus to the 
family Astartidae Gray, consequently among the Heterodonta Ne u
rn ay r. According to our opinion, however, it is not possible to consider 
the genus Goniophora P h i 11 i p s 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. M a i 11 i e u x (1932; 1937) places the· genus Gonio
phora Phi 11 i p s into the family Modiolopsidae Fisc her, emend. 
D a 11. According to our opinion neither this placing is correct, as the 
representatives of the iT.entioned 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 Bar r. 
Other authors place likewise the genus Goniophora Phi 11 i p s into the 
fan1ily Modiolopsidae or the supper-family Mytilacea. 

We believe that the character of the hinge apparatus of Goniophora 
secans Bar r. 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 recom:T.end the designation of goniophorous hinge. 

This hinge type could be defined as consisting 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 Jnakes: very difficult, nearly 
impossible, the placing of the genus Goniophora P h .i 11 i p s 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 Phi 11 i p s, and eventually for further genera in which the: gonio
phorous tJ.inge apparatus would be found. 

Translated by M. S nu park ova. 

Explanation of plate Xll. 

Goniophora secans Bar r ., 1881. (In'"l. 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 Koneprusy Limestones. 
LocalitY': Koneprusy, . near Beroun (Central Bohemia). 
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