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Tomasz UMINSKI

Taxonomy of Anguispira (?) marmorensis (H.B. BAKER, 1932) with
notes on the taxonomy of the genera Anguispira MORSE and Discus
FITZINGER (Gastropoda, Endodontidae)

Stanowisko systematyczne Anguispira (?) marmorensis (H.B. BAKER,
1932) i uwagi o taksonomii rodzajow Anguispira MORSE i Discus
FITZINGER (Gastropoda, Endodontidae)

Cucremarnyeckoe mnoaoxenne Anguispira (?) marmorensis (H.B. BAKER,
1932) u 3amerku o Takcomomun poaos Anguispira MORSE u Discus FITZINGER
(Gastropoda, Endodontidae)

[19 text-figures and 1 table]

Anguispira (?) marmorensis (H. B. BAKER, 1932)
Discus (Gonyodiscus) marmorensis H. B. BAKER, 1932, Nautilus, 45 : 84, pl. 5, figs. 1—3.

This species was described by BAkEer from the mountains of the Idaho
Co., Idaho, USA (900 metres elevation, approx. 116°20° W long., 45°35’ N lat.).
The writer gave a thorough description and excellent drawings of the shell,
but did not go into details of the inner morphology of that animal. He men-
tioned only that the penial retractor joins the columellar muscle. While stu-
dying the palearctic species of Discus Frrz. I have found some inaccuracies
in the papers of H.B. BAKER, and so I decided to check his data as to the
species in question.

Material. USA, Idaho, Idaho Co., 2,7 miles up John Day Creek, near Lucille, eleva-
tion 2800 ft., April 22, 1960, M. L. WarLroN & A. SorLewM leg. 5 specimens in alcohol. This

material was donated by Dr. Alan SorLem (Chicago) to the Zoological Institute, Polish
Academy of Science, Warsaw, and is kept there.

Shell. The diameter major varies from 6,7 to 8,1 mm, the height from
3,7 to 4,7 mm respectively, the number of whorls from 5} to 6. The drawings
and description given by BAKER (1932) form a full and thorough picture of the
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82 T. Uminski 2

shell morphology of this species. Yet I have to disagree with the opinion of
BAxKER: “It does resemble considerably, both in shell and soft parts, the pale-
arctic D. perspectivus (MUHLF.)...”. In my opinion the shell bears only a slight
resemblance to those of the European species of the subgenus Gonyodiscus
Firz. It is rather similar to the high shells of Discus (Discus) ruderatus pauper
(GouLp). Substantial differences in the anatomy of these animals make me
believe it to be just a convergency, which is a phenomenon frequently found
in land snails.

It should be stressed that the shell of A. (?) marmorensis (H.B. BAKER)
resembles closely that of Anguispira nimapuna H. B. BAKER. The shape of
the shell, the aperture, the sculpture of the shell-surface and the geographical
distribution (both species inhabit the mountainous regions of Idaho) suggest
the possibility of closer relationship of these species. Anguispira (?) marmoren-
sis (H. B. B.) differs from the other species of Anguispira MORSE in being
much smaller. On the other hand there are numerous examples of closely rela-
ted snail-species differing greatly in size. The species most similar in its dimen-
sions would be the little known Anguispira clarki VANATTA, 1924.

In spite of these similarities the shell of Anguispira (?) marmorensis (H.B.B.)
is very characteristic and distinct in form and sculpture from the shells of all
other Endodontidae.

Figs. 1, 2. Diagrams showing the position of the penial retractor. Fig. 1. Anguispira (?)

marmorensis (H. B. BAKER), anterior part of the body, underside view. Fig. 2. Discus

(Gonyodiscus) rotundatus (MULLER), anterior part of the body, lateral view. C.m. — colu-

mellar muscle, f. — foot, f.r. — foot retractor, i. — ingrowth of the penial retractor into

the diaphragm, m. — mantle, p. — penis, ph. — pharynx, ph.r. — pharyngeal retractor,
p.r. — penial retractor, v.d. — vas deferens.

Genitalia. As it was stated by BAKER, the penial retractor is connected
with the foot retractor of the columellar muscle. This character is of a serious
taxonomical value. BAKER regarded it as a characteristic feature of the subge-
nus Gonyodiscus F1rz. Studies of FORCART (1957) and my own (UMINSKI, 1962)
proved, however, that in no species of the subgenus Gonyodiscus F1rz. this
sort of connection exists. The penial retractor joins instead the diaphragm at
the left (outer) side of the body by means of a flabelliform ingrowth [Fig. 2].
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3 Taxonomy of Anguispira (?) marmorensis (H. B. BAKER) 83

Otherwise it is well known (PILsBRY, 1948) that in the genus Anguispira
MoORSE the penial retractor joins the columellar muscle. This would strongly
imply that the species in question belongs to the genus Anguispira MORSE.

The penis is highly peculiar in form, different from that of the species both
of the subgenera Discus s. str. and Gonyodiscus Firz. Its shape diverges also
markedly from that found in the other species of Anguispira Morse. The
proximal® part of penis (from genital atrium to the insertion of the penial
retractor) is strongly thickened. The distal part, i. e. placed distally from the

Figs. 3, 4. Anguispira (?) marmorensis (H. B. BAKER), USA, Idaho, Idaho Co., 1960, leg. M.
L. WarroNn & A. SoLem. Fig. 3. Genitalia, specimen No. 3. Fig. 4. Penis, specimen No. 2.

insertion of the penial retractor, is much thinner than the proximal part. It
narrows gradually into the vas deferens without any marked boundary bet-
ween them. This part could be called epiphallus. It resembles most that of
Anguispira kochi (PFEIFFER) (PILSBRY, 1948, Fig. 304 E). In spite of the fact
that in A. (?) marmorensis (H. B. B.) the transition between penis and epi-
phallus is continuous, while in A. kochi (PFEIFFER) these parts are separated
by a distinet contraction the general similarity of these two species is evident.

Transverse sections of the penis show that its inner structure is fairly va-
riable. Arrangement of the inner folds shows a high degree of individual varia-
bility. It is different in different parts of the penis and surely it does depend
upon the degree of contraction of the animal. In this respect only Discus
(Discus) ruderatus (FERUSSAC)® [Fig. 8] has a clearly distinet position. The
characteristic arrangement of little, numerous folds with a comparatively big

! The terms “proximal” and “distal”, in the case of the genital organs, are related
to the genital orifice in the epidermis, taken as the base of orientation. The parts of the
organs, situated nearer to the genital orifice are characterized as proximal, those situated
more distantly as distal.

* See page 11.
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84 T. Uminski 4

lumen in the middle is entirely different both from that in the subgenus Gonyo
discus F11z. and in A. (?) marmorensis (H.B.B.). The two species of Gonyodis-
cus Firz. exhibit a great similarity to one another and a visible resemblance
to A. (?) marmorensis (H.B.B.). This is easily seen when Figs. 5 a and 7 a and
the Figs. 5 b, ¢, d and 6 b, ¢, d are compared. These observations show that
A. (?) marmorensis (H.B.B.) is probably much more closely related to the
subgenus Gonyodiscus Firz. than to Discus s. str. Curiously enough, I have
not seen the arrangement of folds, considered by PirLsBry (1948) to be cha-
racteristic for Anguispira MORSE, in A. (?) marmorensis (H.B.B.), but I found

a b c d
;.){ Q{ @ ® Figs. 5-8. Transverse sections of the
|

penis. Fig. 5. Anguispira (?) marmorensis

(H. B. BAKER), a, b, ¢ — specimen No.
: 3, d — specimen No. 4. Fig. 6. Discus
@ (Gonyodiscus) perspectivus (MUHLFELD),
a, ¢ — Poland, Sudety Mts., Bardo 8L,
1956, leg. A. WikToRr, b, d — Poland,
digtr. Sanok, Miedzybrodzie, 1956, leg.
' A. RiepveL. Fig. 7. Discus (Gonyodiscus)
@ @ @ @ rotundatus (MULLER), Poland, Kazimierz
7 on the Vistula, 1961, leg. C. Dzraposz.
Fig. 8. Discus (Discus) ruderatus rudera-
tus (Fftrussac), a, b — Poland, Tatra
@ @ @ @ Mts., 1932, leg. A. JANKOWSKI, ¢, d —
Poland, distr. Gréjee, Konary, 1919,

leg. W. ROSZKOWSKI.

7mm

it, and very typical in D. (G.) rotundatus (MULL.) [Fig. 7 b, ¢]. I presume that
in all the species of Anguispira MORSE the variability of the inner structure
of the penis is much greater than it was stated by PiLsBry (1948), and that
it is much more like that of Discus Firz. Unfortunately, the lack of alcohol
material of Anguispira MoRSE prevents me from stating it decisively.

The prostata (the masculine part of the spermoviduct) is entirely unlike
that of Discus s. str. It is built of folds, arranged similarly as in Gonyodiscus
Fr1z., but the folds are smaller and more numerous, and the general shape
of the prostata is different. It is of the shape of a very elongated rectangle.
In the general shape, as well as in the arrangement of folds the prostata of A.
(?) marmorensis (H.B.B.) resembles clearly that of other species of Anguispira
MORSE.

Attention should be paid also to the vesicula seminalis (= talon, PILSBRY,
1948), one of the other structures of a taxonomical value. In the genus Dis-
cus Frrz. it consists of one proximal vesicle and two distal ones, opening into
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5 Taxonomy of Anguispira (?) marmorensis (H. B. BAKER) 85

it. In the subgenus Discus s. str. [Fig. 10] the distal vesicles are elongated,
thin and tightly adhering to each other, while the basal vesicle is very small.
All these structures become discernible only when mounted in canada balsam
or Faure’s medium. Hence probably the erroneous statement of PILSBRY (1948)
that in Discus Firz. “... the talon is simple, clubshaped....”. In Gonyodiscus
Frrz. [Figs. 11, 12] the basal vesicle is comparatively big, and the distal ones
rather thick. The whole vesicula seminalis is covered by a thick layer of black
pigmented fibrillae. In Anguispira (?) marmorensis (H.B.B.) [Fig. 9] the pro-
portions of vesicula seminalis are similar to those of Gonyodiscus Firz. In both
groups the vesicula seminalis is similarly overlaid with the pigmented fibrillae.
This would constitute a serious difference between A. (?) marmorensis (H.B.B.)
and other species of Anguispira MORSE, provided that the information of PILSBRY

dh
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Figs. 9-12. Vesicula seminalis. Fig. 9. Anguispira (?) marmorensis (H. B. BAKER), a —

specimen No. 3, b — specimen No. 4. Fig. 10. Discus (Discus) ruderatus ruderatus (FERUS-

sac), Poland, Tatra Mts., 1951, leg. A. Rieper. Fig. 11. Discus (Gonyodiscus) perspecti-

vus (MUHLFELD), a — Poland, Sudety Mts., Bardo Sl., 1956, leg A. WikToRr, b — Poland,

distr. Sanok, Miedzybrodzie, 1956, leg. A.R1EpEL. Fig. 12. Discus (Gonyodiscus) rotundatus

(MULLER), Poland, Kazimierz on the Vistula, 1961, leg. C. Dziaposz. d. h. — ductus
hermaphroditicus.

(1948) is accurate. He stated namely that in Anguispira MORSE the vesicula
seminalis is trifid, but did not mention, whether the observations were based
on cross sections, canada balsam mounts, or simply on external examination.
I know from my own experience that the external outlook of vesicula semi-
nalis in these animals in often misleading. In the same A. (?) marmorensis
(H.B.B.) the vesicula seminalis when examined externally looks as though it were
tripartite or even five fold [Fig. 3]. It is only in the microscopic slide, that the re-
al structure is visible. Moreover the furrows which can be found sometimes on
the surface of the vesicles are filled with pigmented fibrillae. The presence of
these furrows makes the interpretation of that structure very difficult, even in
the case, when the organ is examined microscopically.

Besides, in A. (?) marmorensis (H.B.B.) the basal vesicle is elongated and
the distal vesicles open not on the top of it but on one side, and approximately
at half its length. With some reservations this structure could be described
as tripartite also,
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86 T. Uminski 6

Probably the vesicule seminalis of the species in question forms either
a transition between the genus Anguispira MORSE and the subgenus Gonyodi-
scus F1rz., or in the other species of Anguispira MORSE it is of the same type
as in A. (?) marmorensis (H.B.B.) and the different descriptions are due to
different methods of examination.

Radula. Within the family Endodontidae the radula bears little taxonomi-
cal importance, since it displays only a small variability. While the differences
in the form and number of the radula teeth between different species are ba-
rely noticeable the range of individual variation within one species is relati
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Figs. 13-17. Radula. Fig. 13. Anguispira (?) marmorensis (H. B. BAKER), specimen No. 4.
Fig. 14. Discus (Discus) ruderatus ruderatus (FEruUssac), a — Poland, Tatra Mts., 1951,
leg. A. RiepEL, b — USSR, Armenia, distr. Stepanavan, Gerger, 1951, leg. N.N. AKRA-
movski. Fig. 15. Discus (Discus) ruderatus pauper (GouLp), South Kuril Is., Sikotan, 1948,
leg. STRELKOV. Fig. 16. Discus (Gonyodiscus) perspectivus (MUHLFELD), Poland, distr. Sa-
nok, Wujskie, 1954, leg. A. RiepeL. Fig. 17. Discus (Gonyodiscus) rotundatus (MULLER),
Poland, Szczecin, 1956, leg. A. RIEDEL, both teeth from the same specimen, from different
rows. ¢ — central tooth, numerals indicate the position of the tooth in the radula.
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7 Taxonomy of Anguispira (?) marmorensis (H. B. BAKER) 87

vely big. This refers to the shape of the teeth as well 2s to their number and
the delimitation of lateral and marginal teeth. Usually no sharp boundary
between the laterals and marginals can be drawn because there are several
intermediate teeth of transitional character. This makes it difficult to give
the exact number of lateral or marginal teeth. It is hard, therefore, to
draw any definite conclusions as to the taxonomical position of A. (?) marmo-
rensis (H.B.B.) on the basis of the radula. Nevertheless the comparison with
the radulae of the genus Discus Frrz. gives interesting suggestions.

Table 1

Numbers of the radula teeth

Total
Species Lateral Marginal (lateral and
teeth teeth marginal teeth)

Anguispira (?) marmorensis (H. B. BAKER) 9 9 - 11 18 — 20
Discus (Discus) ruderatus ruderatus (FERUSSAC) 8 -9 9 - 10 17 - 19
Discus (Discus) ruderatus pauper (GOULD) 7-8 8 — 10 15 - 17
Discus (Gonyodiscus) perspectivus (Megerle

VON MUHLFELD) . 5 -1 7-10 12 - 16
Discus (Gonyodiscus) rotundatus (MULLER) 5 -1 11 - 13 i 16 — 19

In D. (G.) rotundatus (MULLER) the lateral and marginal teeth can be discerned from
each other easily, in D. (G.) perspectivus (MUBLFELD) fairly easily. In the remaining spe-
cies such a distinction is difficult to be made.

The radula teeth of A. (?) marmorensis (H.B.B.) are bigger than those of
the species of the genus Discus Firz. The number of teeth and the ratio bet-
ween the number of laterals and marginals separate the species in question
from those of the subgenus Gonyodiscus Firz. [table 1]. It is the subgenus
Discus s. str. which is much more similar in this respect.

The central and lateral teeth are the least variable, the differences between
them being hardly visible and extremely difficult to define. On the other hand
the marginal teeth display a wider range of variation [Figs. 13-17]. Here again
a remarkable difference from Gonyodiscus Firz. and a slight resemblance to
Discus 8. str. is to be noted. It should be stressed that all teeth of the radula
of A. (?) marmorensis (H.B.B.) are very similar to those of Anguispira alter-
nata (SAY) (PILsBRY, 1948, Fig. 304).

Generally speaking the radula of Anguispira (?) marmorensis (H.B.B.) gives
the evidence that this species belongs to the genus Anguispira MORSE and
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88 T. Uminski 8

proves its distinctness from the subgenus Gonyodiscus Frrz. 1t bears also some
similarity to that in the subgenus Discus s. str., which is probably the result
of a convergence.

Taxonomy. I was able to compare A. (?) marmorensis (H.B.B.) only
with the species of the genus Discus Firz. Because of the lack of alcohol ma-
terial of the genus Anguispira MORSE any comparison with the other species
of that genus was based on the data from literature.

I presume, that, taking into account the anatomy of the genital organs
and to some extent the shape of the shell, the species in question can not be
included into the genus Discus Frrz. Similarities in the form of penis and vesi-
cula seminalis suggest some relationship with the subgenus Gonyodiscus Firz.
On the other hand, the form of all the mentioned organs as well as of the
radula, come nearest to that of the genus Anguispira MORSE. A. (?) marmoren-
sis (H.B.B.) takes a rather isolated position between the two genera involved.
Of all the species of Anguispira MORSE the Anguispira nimapuna H. B. BAKER
seems to be most closely related to A. (?) marmorensis (H.B.B.). Possibly
Anguispira clarki VANATTA could be taken also into account.

holocene l 5

pleistocene

pliocene

miocene

oligacene

eocene

palaeocene

Fig. 18. Number of tertiary and recent forms of the genus Discus FirzinGer in the Pale-
arctic realm. Based on the data of Wenz (1923).

The subfamily Endodontinae (= Discinae auct.) probably separated and
evolved in the western hemisphere as it is indicated by a greater amount and
variety of its representatives in the North and Central America and in the
islands of Pacific. The Eurasian area was occupied by this subfamily later.
During the Tertiary numerous species of Discus Fi1z. lived in the Palearctic
from palaeocene on, reaching maximum in miocene (see WENz, 1923 and Fig. 18).
The recent species should be regarded as a small remnant of the former num-
ber, especially as not all the extinct species are known at present.

Out of the recent forms the species of the subgenus Gonyodiscus Firz. have
much smaller distribution areas and their morphology is less variable, as it is
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9 Taxonomy of Anguispira (?) marmorensis (H. B. BAKER) 89

observed in relicts. In Discus (G.) perspectivus (MUHLF.) the individual varia-
bility is smallest and its distribution area is also the smallest one. Discus (G.)
rotundatus (MULL.) displays a wider range of variation and its distribution
area is bigger.

The subgenus Discus s. str. inhabits a vast territory, covering the whole
of the Holarctic. In this subgenus a great variability of form, both in the shell
and in the anatomy can be observed. The various forms of Discus (D.) rudera-
tus pauper (GourLp) (UMINSKI, 1962) or the numerous species and subspecies
of Discus s. str. from North America may serve as a good example. Hence the
conclusion that probably Discus s. str. is a young and evolving group. Its subspe-
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Fig. 19. A phylogenetic tree of the genera Anguispira MorsE and Discus FITZINGER.

cies are to be regarded as species in statu nascendi. The subgenus Gonyodiscus
Frrz. is a phylogenetic older group which has passed its maximum of deve-
lopment and is now on the decline. As the genus Anguispira MORSE was re-
ported from the lower eocene of North America (ZrncH, 1959) it is perhaps
of the same age as the subgenus Gonyodiscus FITZ.

It seems that Anguispira (?) marmorensis (H. B. BAKER) is an old species,
being either a descendant of the common ancestral stock of both genera Angui-
spira MORSE and Discus FITZINGER or a descendant of forms, that stood very
near to that common stock. After, or about, the time of formation of 4. (?)
marmorensis (H.B.B.) this common stock was split in two. One of them evol-
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90 T. Uminski 10

ved into the genus Anguispira MoRSE while the other gave rise to the numer-
ous species of the subgenus Gonyodiscus Frrz. (of which only two survived
until recent times). Out of one of these extinct species the subgenus Discus
5. str. must have evolved, occupying later the whole Holarctic and starting
to differentiate rapidly. :

* *
*

It can be concluded that the species in question should be included into
the genus Anguispira MORSE as Anguwispira (?) marmorensis (H.B. BAKER).
It should be understood, however, that its taxonomical position within this
genus is not yet clear and needs further studies. Most probably it is an old
species, relating the genus Anguispira MORSE with the genus Discus FITZINGER
or, strietly speaking, with the subgenus Gonyodiscus FITZINGER.

REFERENCES

Baker H. B. 1932. New land snails from Idaho and Eastern Oregon. Nautilus, Boston
45 : 82-87, t. 5.

Forcart L. 1957. Zur Taxionomie und Nomenklatur von Gonyodiscus, Discus und Patula
(Endodontidae). Arch. Molluskenk., Frankfurt a.M., 86 : 29-32.

MacMiLLaN G. K. 1940. A monographic study of the snails of the genera Anguispira and
Discus of North America, exclusive of Mexico. Ann. Carnegie Mus., Pittsburgh, 27 :
371-417, tt. 38-42.

PiLsBry H. A. 1948. Land Mollusca of North America (North of Mexico), II, 2. Monogr.
Acad. nat. Sci., Philadelphia, 3 : XLVII + 521-1113, ff. 282-585.

UwmiNskr T. 1962. Revision of the Palearctic forms of the genus Discus FrrziNGeERr, 1833
(Gastropoda, Endodontidae). Ann. zool., Warszawa, 20 : 299-333, 1 f., 3 maps, tt. 3—-4.

WeNz W. 1923. Gastropoda extramarina tertiaria, 1. In: DieNEr C. “Fossilium Catalogus”,
I : Animalia, 17. Berlin, 352 pp.

Zincn A. 1959. Gastropoda. Teil 2. Euthyneuwra. Lief. 2. In: Scminpeworr O. H. “Hand-
buch der Paliozoologie”, Bd. 6. Berlin, pp. 201-400, ff. 702-1434.

STRESZCZENIE

Autor stwierdza na podstawie badan anatomicznych, ze gatunek opisywany
pod nazwa Discus (Gonyodiscus) marmorensis H. B. BAKER nalezy zaliczy¢ do
rodzaju Anguispira MORSE. Gatunek ten jest jednak spokrewniony z rodzajem
Discus FITZINGER, podrodzajem Gonyodiscus FITZINGER. Nalezy sadzié, ze
Anguispira (?) marmorensis (H.B. BAKER) jest gatunkiem starym, wywodza-
cym si¢ od wspélnych przodkow rodzajow Anguispira MORSE i Discus FIrz.
i stad stanowi niejako ogniwo posrednie miedzy nimi. W rodzaju Discus F1rz.
podrodzaj Gonyodiscus Firz. jest grupa filogenetyeznie starsza, dzi§ bardzo
juz nieliczng i morfologicznie stabilng, zas podrodzaj Discus 8. str. jest grupa
mlodg i rozwijajaca sie.
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b L Taxonomy of Anguispira (?) marmorensis (H. B. BAKER) 91
PE3IOME

ABTOp ycTaHAB/JAMBAET HA OCHOBAHUM AHATOMEYECKUX UCCIIeOBAHMIA, UTO OIIN-
caHHoro moj uaspanuem Discus (Gonyodiscus) marmorensis H. B. BAKER Moi1-
JI0CKA CJIeIYeT 3aUHCIUTh K POy Anguispira MORSE. 9TOT MOJUIIOCK POJCTBEH-
HbLT oHAKO ¢ pojoM Discus FITz., noxpogom Gonyodiscus Firz. Ciaexyer moja-
rathb, 4to Anguispira (?) marmorensis (H.B.B.) siBaseTcsa cTapblM BHIOM IIPOU-
CXONANMM 0T 00X IpejkoB poxoB Anguispira MORSE u Discus FITZ. u or-
CIO/Ia COCTABJIAET KAk OY/ITO POMEIKYTOUHOE 3BeHO Memx iy Humu. B pone Discus
Frrz. noxpon Gonyodiscus FITzZ. 310 rpymma (uiorenernyecku Goiree crapas,
ceiiqac y;ke OYeHb HEMHOTOYHC/IEHHAs M Mopdoioruyecku crabuibHas, a IOJI-
pon Discus s. str. siBIseTCA MOJIOX0If ¥ pasBUBANOIIENCs TPYMIIOIf.

Note: In my previous paper (Umiksk1, 1962) Discus ruderatus HARTMANN, 1821 was
erroneously regarded as the valid name. According to Opinion 335 of the International
Comission on Zoological Nomenclature, issued 17th March, 1955 the name placed on the
Official list of Specific Names in Zoology is Discus ruderatus FErussac 1821, Tabl. syst.
Anim. Moll., p. 44.
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