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The name Flexopecten glaber ponticus (Bucquoy, Dautzenberg & Dollfus, 1889) is generally used
for the only Pectinidae representative inhabiting the Black Sea. It is registered in the Red Book of the Re-
public of Crimea as endemic subspecies reducing in amount. F. glaber ponticus is listed in WoRMS
MolluscaBase as the only accepted subspecies of Flexopecten glaber (Linnaeus, 1758). In the past its tax-
onomic status has been changed from a geographic variety to valid species. The purpose of this study
is to establish its correct taxonomic status. The study is based on a comparative analysis of conchological
features of Flexopecten glaber and F. glaber ponticus in relation with the brief natural history of population
in the Black Sea. Sampling was performed by snorkel equipment in Kazach’ya Bay (Black Sea, Crimea,
Sevastopol) at 2—-6 m depths. A total of 100 scallop specimens were sampled in September 2017. To as-
sure a better understanding in a broader context those results are compared with the previously published
morphological data based on the analysis of a large amount of material from the Black Sea and the Mediter-
ranean Sea — Marmara Sea regions. Comparative analysis of conchological features of F. glaber ponticus
from the Black Sea with F. glaber from the Mediterranean region has not revealed any distinct differences
between them. Thus, there are no evidenced data for the diagnosis of F. glaber ponticus as a subspecies.
Species F. glaber appeared in the Black Sea not earlier than 7,000 years ago and formed a well developed
population less than 3,000 years ago. We have to conclude that the specified divergence period is not long
enough to form a subspecies. As a result of the present survey the subspecific status of F. glaber ponticus
is not retained and the name is placed in synonymy of the parent species Flexopecten glaber.
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The “Smooth Scallop” Flexopecten glaber (Linnaeus, 1758) is an edible bivalve which is widely dis-
tributed in the Mediterranean Sea. It inhabits muddy and sandy bottom substrates with shell debris between 5
and 900 m depth, occasionally even down to 1600 m [10]. Widely different environmental conditions cre-
ate a basis for a high intraspecific variability inherent for F. glaber. Its variability reflected in the extensive
synonymy of 20 names listed by WoRMS [7].

The species is also present in the Black Sea up 2 to 40 m depth [9], mostly being limited by 30 m iso-
baths [14]. Certain geographic isolation and some contemplated morphological features allowed to describe
Pecten glaber var. pontica Bucquoy, Dautzenberg et Dollfus, 1889 for the Black Sea Smooth Scallop [5].
In the first Russian monograph on mollusks of the Black Sea and the Sea of Azov [8] this variety became
elevated to a species status Pecten ponticus (Bucquoy, Dautzenberg et Dollfus, 1889). At the same time
K. O. Milachewitch noted that many researchers consider the Black Sea specimens as completely identical
to the parent taxon [8]. Meanwhile, the species status have been supported for a long time and modified
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to Flexopecten ponticus (B., D. et D., 1889) [14]. However, taking into consideration the fact that morpho-
logical differences between the Black Sea and Mediterranean specimens are not very distinct and the time
of geographical separation is not long enough for new species formation, L. A. Nevesskaya adopted the sub-
species status as Chlamys (Flexopecten) glabra pontica (B., D. et D., 1889) [9]. Flexopecten glaber ponti-
cus (Bucquoy, Dautzenberg & Dollfus, 1889) is now listed in WoRMS as the only accepted subspecies
of Flexopecten glaber [7].

The Black Sea fauna is a derivate from the Mediterranean — Atlantic one, however in terms of taxonomic
composition, it is depleted. In particular, Bivalves amount make up to 30 % approximately of the diversity
of Mediterranean one and represented mostly by euryhaline species introduced in the Holocene salinity
increasing process. F. glaber have appeared in the Black Sea Holocene sediments in the Kalamitian period.
In fact, their greatest development has been dated since the Dzhemetin stage when the salinity reached
the recent level [9].

At the beginning of the XX century the Smooth Scallop as a mass species was an object of fishing
and it was exposed on the market as well as oysters [15]. In the middle of the XX century F. glaber was a lead-
ing species for the Chlamys — Ostrea biocenosis, along with the typical form for a number of the bivalve
mollusks biocenosis at the Black Sea [9].

Obviously, that recent significant depopulation of the Smooth Scallop was connected with the com-
plex of factors that led to the disappearance of oysters in the Black Sea, and the regional ecological crisis
of the 1990s influenced also. It is assumed the local smooth scallops, as well as some other coenosis-forming
species of the Black Sea’s bivalve mollusks, pass through the population waves that are the consequence
of oceanological oscillations caused by planetary processes [2, 3, 4]. In this context Flexopecten glaber pon-
ticus (Bucquoy, Dautzenberg & Dollfus, 1889) is now registered in the Red Book of the Republic of Crimea
as endemic subspecies reducing in amount [12].

The aim of our work is to determine the correct taxonomical status of the Smooth Scallop, the only
reliably evidenced Pectinid living in the Black Sea, on the basis of conchological features and the life history
of the regional allopatric population. Revision of the current taxonomic status of Flexopecten glaber ponticus
subspecies was based both on the own materials and published data.

MATERIAL AND METHODS

Sampling of F. glaber has been performed by the author in snorkel equipment in the Kazach’ya Bay
(Black Sea, Crimea, Sevastopol vicinity) at depths between 2 and 6 m. In the studied area F. glaber inhabits
the sandy with shell debris bottom covered with Zostera beds with Chamelea — Polititapes biocenosis. A to-
tal of 100 F. glaber specimens were conchologically analyzed in September 2017. Among them 70 scallop
specimens were returned to the biotop after the measurements, the rest ones were cleaned and pho-
tographed. The quantity of F. glaber was limited due to its status (“reducing in amount”) in the Red Book
of the Republic of Crimea [12].

To control the author’s own results and to scope them in a broader context, those data were compared
with the previously published morphological features based on the analysis of a large amount of material
from the Black Sea (BS) and the Mediterranean Sea (MS) — Marmara Sea (MarS) regions [8, 9].

The basic morphological characteristics: shell height (H), length (L), each valve convexity (Wv)
and the length of the right valve front part (If) — were measured using a caliper with 0.1 mm precision. L —
the distance from anterior to posterior edge of shell; H — distance from the top of umbo to the bottom edge
(from dorsal to ventral sides) of the shell; Wv — valve width, the distance from the point of maximum convex-
ity of the valve to the partition plane of the shell valves (1 —left, r — right); If — distance from the umbo center
to the anterior edge of the shell (Fig. 1). Average values (M) and standard deviation (o) were calculated
using Excel.
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Fig. 1. F. glaber shell basic morphological measurements: A — right valve, inner view; B — the shell anterior

view
Puc. 1.

U3HYTpH, B — Buj pakoBUHEI criepeu

as noted [9].

RESULTS AND DISCUSSION

F. glaber specimens collected in Kazach’ya Bay are sized (H-L) from 28.8-29.5mm to 48.5—
55.0mm for the left valve (Table 1, Fig. 2). The size of left valve is slightly larger and more convex
than the size of right valve (Fig. 1B, Fig. 2, Table 1). The shell valves are usually longer than high in accor-
dance with the description [8] and are occasionally equal in H—L dimensions, or rarely higher than long

OcHoBHBIE MOpGOJIOTHYECKUE XapaKTepUCTUKN pakoBUH F. glaber: A — mpaBas CTBOpKa, BUJ

Table 1. Morphological characteristic of the Late Quaternary (Q4) and Recent Flexopecten glaber shells
from different regions (data sources: 1 — [8]; 2 — [9]; 3 — own results)

Taoauna 1. Mopdoorinueckre XapaKTepUCTHKH PAKOBHH MO3/IHEUeTBepTHYHBIX (Q4) 1 coBpeMeHHbIX Flexo-
pecten glaber 13 pa3IM4YHBIX PETMOHOB (MCTOYHMKHU AaHHBIX: 1 — [8]; 2 — [9]; 3 — aBTOpCKME pe3ysbTaThl)

Max. H, Max. L, Wv/H 1L
. mm mm left valve right valve
Source — region - - ; - -
left right left right min—max min—max min —max
valve valve valve valve M, o) M, o) M, o)
1 — BS, Sevastopol 50.0 - 55.0 - 0.3% - 0.48%*
2_BS (Q4) 475 445 50.0 46.0 0.18-0.34 0.09-0.15 0.42-0.52
(0.24,0.04) | (0.13,0.022) | (0.46,0.032)
0.22-0.29 0.10-0.18 0.41-0.53
2 — BS, Karad 43.0 41.0 43.0 42.0
At (0.24,0.04) | (0.13,0.022) | (0.46,0.032)
2 - MS + MarS 54.6 52.9 56.5 55.0 0.17-0.22 0.16-0.17 (0.48,-)
(0.20, 0.07) (0.16,0.01)
0.17-0.25 0.10-0.17 0.41-0.51
3 — BS, Sevastopol 48.5 46.5 55.0 54.0
cvastopo (0.21,0.022) | (0.15,0.025) | (0.48,0.02)
Note: * — calculated of original data of Wv and H; ** — calculated by original picture [8]
IIpumeuanne: * — BBIUMCIEHO IO OPUTHMHATBHBIM JaHHBIM WV U H; ** — BBUKCIEHO MO OpUTMHAIBHOMY

u3o0paxenuio [8]

The valves outer surfaces have 10 main radial ribs and only occasionally 1—4 additional ones. The ribs
are sharper near the umbo and they gradually transform into smooth folds toward the lower periphery
of the shell. Sometimes there are more or less distinct radial thin ribs and concentric lines which occasionally
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Fig. 2. F. glaber shells sampled in Kazach’ya Bay (Sevastopol region, the Black Sea), depth 2—6 m, sand bot-
tom. Dimensions (H—-L) given in mm for left (upper) valves: a —31.0-29.0; b — 30.7-31.2; c — 33.9-34.5;
d-39.0-39.0;e —39.0-41.2;f -35.0-36.0; g—31.3-34.0; h—34.5-35.1;1-42.0-43.1; j — 48.5-55.0;
k-34.4-355

Puc. 2. PakoBunsl F. glaber, cobpannsie B 6. Kazaubs (okpectHocTH r. CeBactonosis), YépHoe Mope, IiyOrHa
2-6 M, mecuaHoe gHO. Pasmepsl (H — L) maubsl B MM 1715 jieBoi (BepxHeil) ctBopku: a — 31,0—-29,0;
b—30,7-31,2; ¢ — 33,9-34,5; d — 39,0-39,0; e — 39,0-41,2; f — 35,0-36,0; g — 31,3-34,0;
h—34,5-35,1;1—42,0-43,1; j — 48,5-55,0; k — 34,4-35,5

form growing steps. The umbo is small and located almost centrally. The left valves’ auricles are subequal,
the front (anterior) auricle of the right valve is slightly longer than the back (posterior) one and has a byssal
notch (Figs 1, 2).

There is wide variability of shells color: sometimes orange (Fig. 2a—c), rarely yellow (Fig. 2d)
or white (Fig. 2e) but mostly with different shadows of brown (Fig. 2f-k). Left (upper) valves
are colored more intensively than right ones which are in most cases only off-white. The Black Sea
shells’ color coincides with the coloration of a typical F. glaber and the form which was suggested earlier
as a species of full value F. unicolor (Lamarck, 1819) [13].

Although the shell characters mentioned above show no distinct differences between the Black
Sea F. glaber specimens and the Mediterranean ones [6, 9, 10, 11, 13], the correct cancellation
of F. glaber ponticus subspecies status requires more detailed discussion.
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The results of shells’ dimensions of the BS specimens (Table 1) showed that maximal L (55.0 mm)
for our sample is somewhat bigger than given in [9] and the same as in [8]. The shell maximal size (H = 54.6;
L =56.5) from the MS and MarS [9] is slightly larger but satisfactory to the correct comparison between
the samples. Actually, about 30 % of size dimensions of the Black Sea mollusks are smaller than of the parent
Mediterranean ones [9].

Sometimes the difference can be noted in the main ribs quantity (10 vs 12) for F. glaber and F. ponticus
respectively [13]. By our data and others sources [8, 9] normally the BS specimens also have 10 main
ribs and only occasionally its have 1-4 more ones. The number of the main ribs (5-6) was the main taxo-
nomic feature for establishing the species status for F. proteus (Dillwyn, 1817) [13] or subspecies status [10].
The status of the well distinct form is now accepted as a synonym of F. glaber [7] after the analysis of the mi-
tochondrial DNA 16S rRNA gene [6, 11]. Thus, the parameter of ribs quantity cannot be used for taxonomic
separation among F. glaber forms.

Another suggestive feature of F. ponticus is the less developed secondary ribbing on the outer surface
of the valves, especially on the right valve [9]. By our observation the secondary ribs are the subject of strong
variation and its can be more or less expressed even in one population’s specimens.

Most conchological features of F. ponticus revealed any differences with the Mediterranean F. glaber,
except for a more flattened right valve and somewhat more expressed asymmetry that was noted in original
description [5]. The asymmetry is estimated by the ratio of the length of the front part to the total length
of the right valve (If/L). The valve convexity degree is indicated by Wv/H ratio [9].

The If/L ratio was recognized as one of the most important characteristics for the F. ponticus diag-
nosis [8, 9, 14]. It was estimated by [9] as 0.42-0.52 for BS Q4 and 0.41-0.53 for BS Recent samples
with common M = 0.46, whereas for the MS F. glaber the 1f/L. mean value was 0.48. The same If/L = 0.48
was calculated by data from [8] and by our data for Sevastopol Bay population (BS). The range of 1f/L
values for our BS samples and those available from MS does not show any distinct difference (Table 1).
Hence, the differences based on If/L ratio between F. glaber and F. ponticus do not exist in reality.

The left valve convexity ratio (Wv-1/H) of the BS Q4 specimens is 0.18-0.34 (M = 0.24; 6 = 0.04).
The BS Recent specimens’ Wv-1/H varied from 0.22 to 0.29 (M = 0.24; 6 = 0.04) for Karadag samples [9],
from 0.17 to 0.25 (M = 0.21; o = 0.022) for our samples, and reached 0.3 for the typical specimen repre-
sented in [8]. Mediterranean F. glaber has a Wv-1/H ratio 0.17-0.22 (M = 0.20; 6 = 0.07). Thus, the BS
specimens have higher variability and have a higher maximal Wv-1/H ratio whereas MS specimens’ indices
are close to our data and fall within the range of variation in the parameters of BS specimens (Table 1).

The right valves’ convexity of the Black Sea Q4 specimens (Wv-r/H varies from 0.09 to 0.15) is the least
of all samples under discussion but M = 0.13 and o = 0.022 are the same for the Recent Karadag specimens
with Wv-r/H 0.10-0.18 (Table 1). Our Wv-r/H data for Sevastopol Bay (0.10-0.17; M = 0.15; 6 = 0.025)
are close to data for the Karadag, BS ones. The MS —MarsS F. glaber right valves has Wv/H the least variable
values (0.16-0.17; M = 0.16; 6 = 0.01) which fall within the range for the BS samples (Table 1).

The more flattened right valve is considered as main F. ponticus characteristics [8, 9]. This assumption
is true by comparing F. ponticus with a “typical” F. glaber, meanwhile the MS form F. unicolor has “right
valve rather flat” [13]. F. glaber f. proteus also has distinctly more flat bottom (right) valve. Thus flattened
right valve is not a characteristic of F. ponticus only. K. O. Milachewitch noted that the difference in the con-
vexity of F. ponticus valves can be expressed in different degrees and usually increases with age, in young
individuals it is barely noticeable [8]. Moreover, among our samples from the Sevastopol Bay population,
along with specimens with a flattened right valve, there are mature specimens with a convex one (Fig. 1B).
Thereby, it can be assumed that the F. ponticus right shell relative flatness varies in a wide range even in one
population and, as a result, cannot be used as a subspecies distinctive characteristic.

Concept of the specific morphological features of the F. ponticus in comparison with those of the parent
F. glaber was based on some exaggeration of the differences and partly on incompleteness and inaccurate
interpretation of the data. Our research completes the comprehension of the variability of morphological
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features and allows to make more precise interpretation of the available information. Analysis of the Smooth
Scallop shell morphology, based on comparison of own and published data, gives the basis for confirmation
the identity of F. ponticus to the parent F. glaber.

A subspecies formation happens in conditions of sufficiently long-time geographical isolation.
The Black Sea is relatively isolated from the other seas of the Mediterranean region, that allowed the most
euryhaline fauna to colonize and spread in the Black Sea with increasing salinity to a level close to the Re-
cent one. The Kalamitian period, when the introduction of F. glaber started, dates back to 7,000 years
ago and the Smooth Scallop population development covered the Dzhemetin stage which began less
than 3,000 years ago [1]. Obviously, this time interval is not sufficient for subspecies’ generation in the Black
Sea that is confirmed by the absence of any other recognized endemic bivalve mollusk subspecies there.
Actually, Late Quaternary (Q4) Black Sea F. glaber specimens do not have any significant morphological
differences as compared with Recent ones (Table 1). Thus, one of the most variable Pectinidae — F. glaber —
did not have any natural historical conditions for a subspecies generation in the Black Sea.

Conclusion. The shell morphology data of the Smooth Scallop shows no distinct differences between
populations from the Black Sea and Mediterranean basin. Morphological and brief life history analyses gives
basis for confirming the identity of F. ponticus to the parent F. glaber. Thus, F. glaber ponticus (Bucquoy,
Dautzenberg & Dollfus, 1889) has to be accepted as a synonym of Flexopecten glaber (L., 1758).
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TAKCOHOMUYECKHUUN CTATYC

FLEXOPECTEN GLABER PONTICUS (BUCQUOY, DAUTZENBERG & DOLLFUS, 1889) —

FLEXOPECTEN GLABER (LINNAEUS, 1758) (BIVALVIA: PECTINIDAE)
N3 YEPHOI'O MOPS

N.I1. bonaapesn

WHcTuTyT MOpCKUX Ononornueckux uccaeaoBanuii uvenu A. O. Koanesckoro PAH, CeBacronosb, Poccust

E-mail: igor.p.bondarev@gmail.com

Hassanue Flexopecten glaber ponticus (Bucquoy, Dautzenberg & Dollfus, 1889) oObr4HO uctonbssyercs
IJ1s eqUHCTBEHHOTO IpejcTaBuTens cemeiictBa Pectinidae, obutatomero B Yépaom mope. OH 3aperu-
crpupoBaH B KpacHoii kaure KpbiMa Kak sHIeMAYHBIA NOABHUL, COKpAIAIONIHiAcs B uncienHocTy. B baze
JaHHBIX 110 MoJutiockaMm WoRMS F. glaber ponticus ipuBeéH Kak eMHCTBEHHBIN MTPU3HAHHBINA TIOJBU/T
Flexopecten glaber (Linnaeus, 1758). PaHee ero TakCOHOMHUYECKHIA CTaTyC M3MEHSIJICS OT reorpapudecKo-
r'0 BapHeTeTa A0 MOJHOLEHHOro Buja. Llenb qaHHON paGoThl — yCTAHOBJIEHHE €ro MPaBUJIbHOIO TaKCO-
HOMHUecKoro craryca. OCHOBOH 1151 MCCIIENOBAHUS CIIyKUT CPABHUTEJIbHBIA aHAIN3 KOHXOJOTHUYECKUX
xapakrtepuctuk Flexopecten glaber v F. glaber ponticus, Hapsiiy ¢ aHAJIM30M KPAaTKOU €CTECTBEHHOU UCTO-
pun popMupoBaHus nonyasaauu B Y€pHom mope. OTO0p npod OCYIIECTBIEH B CHAPSHKEHUH ATl MOA-
BojiHOro TwiaBanus B Oyxte Kazaubst (Kpeiv, CeBacronons) Y€pHoro mopsi Ha miyOuHe OT 2 10 6 M.
B centsaope 2017 r. orobpano 100 sx3eMruisspoB rpederka. [{jist 6osibliei T0OCTOBEPHOCTU U U3YyUEHHSI
B IIUPOKOM KOHTEKCTE 3TH Pe3yJIbTAThl COMIOCTABJICHBI C paHee OIMyOIMKOBAHHBIMU MOP(OIOrHIeCKUMU
JaHHBIMH, OCHOBAHHBIMHU Ha aHaJIM3e OOJIBIIONO KOJIMYECTBA MaTepuasioB U3 paiioHoB Yéproro u Cpenn-
3eMHOro — MpamopHoro Mopeil. B pe3ysbTate cpaBHEHNsI KOHXOJOTMUECKMX XapaKTEPUCTHK PaKOBUH
F. glaber ponticus w3 YepHoro mops u F. glaber n3 CpeanzeMHOMOpPbSI HE BBISIBJIEHO KaKUX-JIMOO pas-
YA Mexay HUMU. Takum 06pa3oM, HET JOKa3aTesIbHbIX JaHHBIX [UIs onpeaenenus F. glaber ponticus
B KauecTBe noasua. F. glaber nosisuiics B Y€puom mope He panee 7000 et Hazag u chopMUPOBATI XOPO-
1110 pa3BUTYIO MOMYJIALMIO, 04eBUIHO, MeHee 3000 net Ha3a. B Hacrosimielt pabote ciesiaH BBIBOJ O TOM,
YTO BpeMsl TMBEPreHIIMH YePHOMOPCKOU TOMYJISIMY SIBJISIETCS HEIOCTATOYHBIM JIISI 0Opa30BaHus MOJI-
Buza. B pesyspTraTe maHHOTO MCCIeI0BaHMsI NOABUIOBOM cratyc F. glaber ponticus He cOXpaHsieTCsT; 3TO
Ha3BaHME OTHECEHO K CHHOHMMaM HcxoaHoro Buna Flexopecten glaber.

KuroueBbie cijioBa: mopdosiorusi, UCTOpUsi (POPMUPOBAHUS, TAKCOH, CHHOHUMMUS, TOMYJISAIU,
Pectinidae
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