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Abstract. F.T. Kitzing introducedCocconeis molestaith only an uninformative description and a

poor illustration:C. molestahas small, oblong valves and is an epiphyte. Another sp&uespneis

diaphana described by William Smith, is said to have larger valves hamolesta with frustules

that are relatively oblong. Smith described two forms: one with a distinct fascia on its raphe valve
YDU W KRHV KEH W KRB IAXD WEKW K IV\$ B Fdoketdneis diruptavas described by Gregory,

who expressed doubts that it differed fr@n diaphana Finally, Cocconeis molestaar. crucifera

*UXQRBY U VYW U RGIOFHHGX U BMIEDXHND V X E V H T WHIGIE @BH@H X UDFBI

synonym ofC. molestaNo previous account has examined the type material of these species. In this

paper, we undertake that task and examine type slides and raw material in order to discriminate these

different taxa. We conclude by recognizing three spe€iesconeis molestditz., C. diaphanaV.Sm.

andC. diruptaW.Greg.Cocconeis diaphana¥ DUL WV R Q V L W/RHWGQ R QR €. diruptaand

C. molestavar. cruciferais considered to be a synonym@f molestaLectotypes are designated for

C. diaphanaandC. dirupta

Keywords. Cocconeisnolesta Cocconeis diaphan&occoneis diruptasynonymies, types.

Riaux-Gobin C., Compére P., Jordan R.W., Coste M. & Yesilyurt J.C. B@ibgoneis molestdiitz.,C. diaphana
W.Sm. andC. diruptaW.Greg. (Bacillariophyta): type material, ambiguities and possible synonyEugspean
Journal of Taxonom04: 1-18http://dx.doi.org/10.5852/ejt.2016.204
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Introduction

The diatom genu€occoneisEhrenb. (Ehrenberg 1837: 173) is diverse, comprising numerous small
VSHRLHYREZBKQPBKYHH VL P DO | ¢ MR W QAKIXNW K HDIH WA&RH H[DWK®H
type material in order to improve, clarify and expand the original descriptions and to determine whether
R @ RWK MWBHDUNH Q R Q \ PRXNR U W XIQIOWINHDW B A FLWNG H Q W AR RIRSS D UL Q J
specimens collected from places other than the type locality. However, in the Caseafeisstudies

on the type material have been increasing (&hal. 2009; Romero 2011; Riaux-Gobat al. 20144,

2014b; Romero & Riaux-Gobin 2014), particularly the detailed examination of raw type material with a
scanning electron microscope (SEM) (e.g. Romero & Riaux-Gobin 2014).

Herein, we focus ofocconeis molestiiitz., Cocconeis diaphan#/.Sm.,Cocconeis dirupt&V.Greg.
and some other taxa pertaining to the same group, all of which are small and very similar in morphological
characteristics (under LM), and may have led to taxonomic confusion in the past (see Discussion).

Taxonomic history of Cocconeis molest&tz., Cocconeis diaphan&V.Sm.,
Cocconeis diruptaV.Greg. and allied taxa

Cocconeis molestKitz. was introduced along with a poor illustration and very succinct description,
which mentioned only the small size and oblong shape of the frustule and that it was epiphytic on
Callithamnion cruciatum & $JDUGK 1IJHOL . W]LQJ SO éJ UHSL

Another species with a relatively oblong frustule but with larger dimensionsGhamnolestawas
VXEVHT®HY AMDIOBdddheis diaphana 6P 6 PLWK SO ¢3J UHSURGQXFHG
Figs 2-3), and included two varieties; one without a distinct fascia and the other with a conspicuous
IDVFLIZLWKKOD VDWHRIP S B QOLOHBEF RXRWWW D W LIQRIG XGOLHO D WWBW D XUR V'
These forms will be cited hereafter as vhaphanaD QGDU7ZRYDULHWR UMY V PRQSIL Q J
less to vardiaphana D QYGD UZ H WOHD & H U F IDISEdia@hanavar.amygdalinaGrunow ex Cleve

(Cleve 1895) without a fascia, a@id diaphanavar.dirupta (W.Greg.) Rabenh. (Rabenhorst 1864) with

a distinct fascia, respectively.

Cocconeis diruptaV.Greg. was introduced with some doubt about how it differed fLomiaphana

*UHJRU\ SO ¢J UHSURIGXRH G L W.Kiruptadescribed as brown colored with
conspicuous striae, whilé. diaphananoted by Gregory as also present in his materialCseé@upta
type material discussion) was diaphanous (cf. Gregory 1857: 491).

Lastly, Cocconeis molestaar. crucifera Grunow ex Cleve was invalidly described in Van Heurck
+ SO ¢JV+ UHSURGQEH®S DQBIWHUEODGWVNPH®R@RP
C. molestaE\9D @H X UFN SO ¢J 9D@HXUFN H[DP L@ idestatype
material, from the isotype present in his collectiiitzing 259 and noticed the stauros on the raphe
YDMYQTU RGCGEUDE L Q H\WOWAR K R ¥ N WO X \DW.UrbIeéta/& cruciferain Van Heurck
* SO JcJV o £

Most of the above cited taxa (see further comments below), have been described with a fascia (or
stauros), particularly on their raphe valve, and have poor original descriptions. Although several studies
have contributed to a better understanding of these taxa, unresolved problems still remain, while other
studies have provided revised descriptions that did not include observations on the types (e.g. about
C. dirupta Hustedt 1931-1959; Foged 1978; Kobayasi & Nagumo 198%t$&r2003; Riaux-Gobin

et al.2011; Lobbaret al. 2012; abouC. diaphanaAlvarez-Blanco & Blanco 2014; aboGt molesta
var.crucifera De Stefanet al.2000; Saet al. 2003).
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We here examine several original materials that were cited in the protologues in order to discriminate

GLIIHWIBEWD WK 8 HY Q L VQGBHWRNOKYHRP H Q F @ B WXWB O XG QB D\PLHV
FRQ,UPDWLRQ RI W\SHV DQG Gl¢atonk BiaphaRa) RI D OHFWRW\SH IRU

Material and methods
Materials used in this study derived from several sources:

(1) Friedrich Traugott Kitzing collection, no. 259, type materialCotconeis molest&itz., from
Venedig, collector F.T. Kiitzing; herbarium specimen (BM 000905975) with raw material in mica;
slide (BM 18381 made from the same 259 material) in collection, both housed in the Natural History
Museum, London (BM). This material is type material. Fig. 9.

(2) Henri Ferdinand Van Heurck collection, slide 1X-43-A13 labell€dcconeis molest&Kg
Méditerranée Kutzing no. 259, probably mounted by H. Van Heurck from the collection no. 259
of Kutzing, collected orCallithamnium cruciatumhoused in the Van Heurck collection, Botanic
Garden Meise (BR). The slide BM 18381 (see above) was also made using the Kiitzing type material
(no. 259); Van Heurck’s slide is an isotype. Fig. 10.

(3) William Smith collection, no collection number (mounted in 1887, unknown mounter), Pontac,
Jersey, Aug. 1852, type material @bcconeis diaphan®/.Sm.: slides BM 23161 (Fig. 11) and

BM 23162, all housed in BM.

Figs 1-8.0Original drawingsl. Cocconeis molestas W] . W]LQJ SO ¢J 2-3 Cocconeis
diaphanawW.Sm. (Smith 1853, pl. 302 Y D WB. typeC. diaphanavar.diaphana4. Cocconeis dirupta
W.Greg. (Gregory 1857, pl. 9%9-8 Cocconeis molestaar. crucifera Grunow ex ClevégVan Heurck

1880-1885, pl. 30B—6. f. minor. 7-8 f. major.
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(4) Freeman Clarke Samuel Roper collection, no. 1212, mater@batoneis diaphan®/.Sm. (with
DQOPROWHURKQHEED EFLICGG PR YWKR VFULSWLRAU L VEVEH Q P B BIQG)
UHIHUMRIFHRWKHEPLWAK RS &IRW O HRWRW K %30H KR X\

Fig. 12. This material is assumed to be a syntype.

(5) Henri Ferdinand Van Heurck collection, no. VI-45-B10 (housed in BR, Fig. 13), W. Smith material
mounted by W. Smith’s nephew, Charles Coppock. Determined by W. Smiliiatsnaceae,
Cocconeis diaphana Z U L VRV WDHI@ XQEED EHIOHQVFUESWLR QV HHER 1B V
ZULVEWGCH Q@ P R BRBQV K/HD L G G P R B @/FZQ IWKPHH Q WE R QO HIALWERUW O H U
FRPPXQLEDWHG YLGOMWKKYWRHHUGPRXW K ZDDYGLVWLQJIXLVKHC
algologist). This slide is considered to be an isosyntype.

(6) Robert Kaye Greville collection, material Gbcconeis diruptaV.Greg., from Arran 56: slide BM
1420, Fig. 14 (no diamond ringed specimens). Type specimens were neither indicated by W. Gregory
RB . *UHY VQQHAKAD/Q RUM T XD WHW® WD X U IRWEADUV HHD RKYDIOHM WG H
RIWKHR YHOVSHFLPHREDE B Q W IS REFFRWY VYV X WHKE RHD @ V R WR\IS H
Cocconeis diruptain fact this is a syntype.

7KiB L DWRRW ¥5HH U P D\VQOHLBHHIRHE VH B YWEBD QO\PS%Y PLFURVHRSUHSSHG
ZLWERORUODLAHZUDW LR RO QU 6 6IPL WHH O J LIDCQXE D=HL¥LRSKRW
microscope with differential interference contrast (DIC, obj. 100 x 2.5) and photographed with a Canon
PowerShot EOS1000D digital camera (CRIOBE, Perpignan, France). A comparison of morphological
features and biometric data of the type slide taxa are provided in Table 1.

Figs 9—14 lllustration of the type slide®. Cocconeis molestiitz.: F.T. Kitzing collection, no. 259,
BM 18381.10. Cocconeis molest#él.F. Van Heurck collection, no. IX-43-A1381. Cocconeis diaphana
W.Sm: W. Smith collection, 3Jersey, PontacAugust 1852, BM 2316112, Cocconeis diaphana
F.C.S. Roper collectionSidmouth’, no. 1212, BM 195891.3. Cocconeis diaphanaH.F. Van Heurck
collection, Sidmouth’, no. VI 45B10.14. Cocconeis diruptadV.Greg: R.K. Greville collectionArran
56, BM 1420.
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Terminology and abbreviations

For the description of the frustule, terminology follows Anonymous (1975), &oak (1979) and
Roundet al. (1990). As previously proposed, in particular by Riaux-Gaial. (2013), we designate
the valve with a raphe as the raphe valve (RV) and the valve without a raphe as the sternum valve (SV).

Since some of the original raw material used by F.T. Kutzing has been found, whereas the same was not
possible for W. Smith, R.K. Greville and W. Gregory, scanning electron microscope (SEM) observations
have been made on only one type material. Nevertheless, modern light microscopy allows the striation
and other valve features to be observed on the type slides, so that the original description can be emended.

Results

Class Bacillariophyceae Haeckel emend. Medlin & Kaczmarska (Medlin & Kaczmarska 2004)
Subclass Bacillariophycidae D.G.Mann in Rowtcl. (Roundet al. 1990)
Family Cocconeidaceae Kiitz. (Kutzing 1844)

Cocconeis molest&litz. (Kitzing 1844)
Figs 1, 15-20, Table 1

Cocconeis molestaar. crucifera *UX QREOH Y H 7\SHK50 ¢J LAOD®@HXUFN
(1880-1885).

Original description

*W]LQJ SO ¢ d + UHSURGXFHG LQ )LJ

C. minuta, elliptico-oblonga, densissime aggregata, laevissima; limbo . nAoCallithamnion
cruciatum LG H@ I X QHRAHQH G LD J X QHDQ H WD ONQ J H + 3.
JHIJO*KHWHQ ([HPSODUH ¢ DXIJHZHLFKWH ([HPSODUH"

Emended description by Van Heurck

9D®HXUFN SO ¢J DIWRHEWY H U RIMWRHRIQIV D OL P A.QW ] LQR

LQD @ H X UFHRNO O H FY\DLARIGM IV O O L SIMHIOW U WD I WYWHDINFRHXK WQ F G P

UHD FWIRQUHD SIKRHU PRISX Q FBAL D WV QFRR/Q V H T XK Bl K DEBRK P DR J L VOX®IHQYD O
undulate or decussate (according to the direction of the illumination). Raphe robust; central nodule
HORQJDWHG LQWR D QDUURZ DFXWH VWDXURV /HQJWK WR

Type material

3 $ @allithamnion cruciatumL @ HQ J X QHREHQH G.lt WL Q J Kitzing 259Herbarium
sheet BM 000905975, BM 18381, holotype); BR slide 1X-43-A13 (Van Heurck colle&titgning 259
isotype).

Notes

Van Heurck (1896) after studying material from F.T. Kutzing, emended the description and stated that
the observed specimeftorresponds to the vacrucifera RI*UXQR#Z 9 WSO ¢J °

9DQ +HXUEN SO ¢J D QG GiHdppears to me right to consider it as the type
form”.

LM examination of the type material and completed description

&IS5LDX[ *REELRPSqUH ¢JV+ )LIV:E [IUR®BO )LIV: ITURWVOLGH
IX-43-A13.
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The frustule is smallc@. 16.4 um long, 9.7 um wide) and strongly arched (RV concave, SV convex).
The RV striation is hardly discernible, wita. 30 striae in 10 um (Fig. 18, arrowhead). The SV
areolae are arranged along axial rows in a zig-zag pattern (22—23 rows in 10 um, Figs 16, 17, 20). The
KHOLFW R LBIRRANRIFMD U DLQEH A HE®/ SISRE L WHHF W.LJR QWHKIHD SKMHV UD LI KW
The SV sternum is narrow and straight, with a small oblong central area. The RV fascia is narrow and
half a valve in length.

SEM examination of the Herbarium sheet BM 000905975

The material is very poor and only a broken S\Cotconeis molestaas observed, with the following
morphometrics and features: estimated valve length (> 17 um), SV stria density (40-42 in 10 pum,

Figs 15-20.Cocconeis molestKitz. 15-17 From BM 18381 (15-16: holotype illustration);
KHOLFWRHNRMRISISRELWHFW LIRQWR ZKHDIFYDRAVP]LI |BDWWHUQ
(16-17).18-20 )URP, $ + )9D@HXUFHNO OHEIWWVRIQLADIMWEAEIZ MREW HUY H
(18, arrowhead), RV fascia (19, arrowheads), SV axial rows in a zig-zag pattern (20). Scale bars =
10 pm.
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areolae small and transversely oblong), apical SV row of areolae, in a zig-zag pattern (27.5 in 10 pm),
SV sternum narrow and thickened in internal view, central area slightly enlarged.

Cocconeis diaphan&V.Sm. (Smith 1853)
Figs 2—-3, 21-34, Table 1

Cocconeis molestaar. amygdalinaGrunow ex Cleve (1895: 174).
Cocconeis amygdalinBréb. ex Grunovin 9DQ +HXUFN + SO eJdV

I+

QR

Original description

6PLWK SO éJ UHSURGXFHG LQ )LJV %
Cocconeis diaphanaQV ¥ HO O L YWD BB BO®L FGHIRDSK DVRRIED/MHF XHIHI W K 7
WR ° WR —PY Y 1RGXEH Dh@wWaEN D XORM QHG P R XMVR/X W O HU

FRPPXQLFDWHG E\ 'U *UH$XOOH 3REPWBERKSSHBOBWH ;;;

Type material

30D U LELHE P RXMVB/X W O BI3JJRQ WHDWFV H\ 6O P "V Q W\SBHRWQ WHDIFV H\ G P~
BM 23161, here designated as lectotype; BM 23162, isolectotype; The other syntype, BM 19589, from
Sidmouth, belongs t@. diruptaGregory.

Notes

When W. Smith introduce€. diaphana KHDOSR RS DV GQDRBGLHWDUDFWHUL]HG

SWKHR GG DWHWE®W D X URM/D U LHMRMWEIS UH \LIDRKEFHGP RXDWKKHUL Q J

though originally a syntype must be excluded from this species. It will be here treated as belonging to

C. diruptaW.Greg. (see further comments under this species). The original drawitggphana
6PLWK ¢J VKRZHODWE® R QD RIPIH W KORXW D XVMHRW KHDW N HZG& W K

a distinct stauros on the RV.

ID@HXUFN SO ¢J E LV H S Rdadabréis molestaar. amygdalinaD D3 V\Q R QRIP

C. diaphanawW.Sm.partim 6 % 'L S SO ¢3J + 9 4 WSO (JVDQG DQG
FRPPHWWDMNNAP XFEDUU®U]H WR F G P WR —P&HQWRBC®BNMQGHG
VXUURXQGHG E\ VPDOO K\DOLQH DUHD ODULQH > @ -HUVH\ : 6F

Description of specimens from “Jersey, Pontac”, after LM examination of the type material

% 0 )LIV: FRQWREH@RQJ HYELQMOLADQH ® SKYQRX WY —P
—P 1 O0RQX —P ZLGB / * ZLWK' 69VWUWIQDH-P

25 = 0.7 RV striae in 10 um, amd. 23 axial SV rows in a zig-zag pattern (Fig. 26). The SV sternum is
VWU DIQIBON WREH QWUBBUWHG XFIHIZV': 7KHO9KDWOHDGABQWVWDEOH
ZLWKDUHRQDHP7KHBH9IDV ENMK RRUMEX LMLH XL WWKOH/ SR DWW O O ESIW WRU D O
area more than a real fascia. The helictoglossae are straight and off the margin (Fig. 24). As this slide
(BM 23161) contains the specimen best matching the original description, we here designate it as the
lectotype ofC. diaphanan.Sm.

Remark
Thanks to the kindness of Bart Van de Vijver we have received several SEM photographs of the
isolectotype ofCocconeis diaphandeposited in the Van Heurck collection in Meise (BR). This material
LHUHSLSKR® DR 5@IR G R S K DF-H®AH H \RHIDPL. FOD E HCoEcbinBis diaphana.sp.,
- H U \WBEK\J " SUHVHWKIB6PLWROOHFRARQ 7TKHEH SKRWRJUDSKV
)LIJV % DUH D SHUIHFW PDWFK IRU WKH /0 ¢JXUHV LQ WKLV SC

8
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Figs 21-26Cocconeis diaphand.Sm. vardiaphanafrom BM 23161,3Jersey, Pontac23. Lectotype
illustration. SV sternum narrow and straight (21-22), SV central area small (21, arrow), SV axial rows
in a zig-zag pattern (21-22, 26). RV striation easily discernible and beaded (23, arrowhead), RV central
area transapically enlarged but short (24, arrows), proximal raphe endings robust and close (25). Scale

bars = 10 um (21-25), 5 um (26).
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Figs 27-34.Cocconeis diaphana.Sm. Sidmouth™ Y DU 27-32 From VI-45-B10 (H.F. Van

Heurck collection). One SV stria lacking on one side, or both sides (27, arrow, 28-29), RV fascia narrow

and extended (30, arrowheads), raphe slightly sigmoid (31, arrowhead), proximal raphe endings robust
(30-32).33-34 From BM 19589, SV sternum in two lanceolate parts (33, arrowhead), helictoglossae
GHAHFWHG LQ RSSRVLWH GLUHFWLRQV DUURZKHDGY ©6FDOH

10
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Description of specimens from “Sidmouth”, after LM examination of the type material

TKED@HXUFRNOOHFEWLRQ)LIVE KDWSHFL®WKDW+® —P “ 1
long, 14-18.3 (16 + 2.4) wide, I/L 1.28 + 0.1, with 18.7 £ 1.1 SV striae in 10 um, and 22.7 + 2.2 RV
VWULDH LQ 9,—P%60ORQGOGI\ VKRZVY WKH YDU

7KH 6PLWRKOOH®BWLRQLJV:E KDWSHFLWHKDWH —P * 1 ORQJ
16-20 (18.6 £ 2) wide, I/L 1.19 + 0.05, with 20 + 1.4 SV striae in 10 um, and 22 = 0.5 RV striae in 10 pym.

Valves round-elliptical, relatively small. The SV is coarsely striated and punctuated, usually with no

axial rows of areolae. The SV sternum is large and composed of two lanceolate parts (Figs 27-29,

33), one median SV stria lacking on one side (Fig. 27, arrow) or both (Fig. 33). The RV has coarsely

punctuated striae, strongly radiate. The RV fascia is narrow and wide (often more than half a valve
L @ HQ JAMKK D SIK\R | WHDL JKWE R L 8K O L FW FREHARMWRHHGRISS\R V L &/ HIV
)LJ 60LGH %0 RQO\ VKRZV WKH YDULHW\

TKMVZIR[DPL @8 GBIRCYdiaphana6 LGP R XWK™ % V% 0 VKRZDOYHYV
with similar characteristics (Figs 27-34, 33—-34), close to thosgootoneis diruptaV. Gregory

LIV # HEHH O RFZAKH U H YDWH K H BIHF O XIGIR@ diaphanaand considered as a
synonym ofC. dirupta.

Cocconeis diruptaV.Greg. (Gregory 1857)
Figs 4, 35-38, Table 1

Cocconeis diaphana 6 P YDU 36LGPRXWK PDWHULDO~

Original description

*UHJRU\ SO ¢ J UHSURGXFHG LQ )LJ

3% URKGRIWWRUELFMQDWKWR —PEUHDGWWKR —P39DOWHKLOAHNGLDQ

line irregular, like a slit. Wavy longitudinal striae, except the slit. Fine transverse striae. Appearance of

a long stauros, which, under a higher power, disappears as such. The striated surface seems to be ‘torn
DVXQGHU LQ W HHUIWWREBDGOMJULDH DERXW WUDQVYHUVH VWULDH

Type material

/HFWR@NYH J K B WHB G«DH ODEHOOHBQAUHYERO B HWFRRHDRYPQ W\SH
found in BM.

Notes

Several localities (Glenshira sand, Mr Miles’s Corallina gathering and several dredgings) cited by
Gregory in the original description could contain syntypes, but only the one designated as lectotype was
IRXQGO0$FFRUW®BRQYUHJRUdiaphana>« @KL EBR VR XRE F X WALMXdirupta
>«@D\SHUKDHQ PSHUIRHUARC. dirupta >« @ $RVVEEOEORZHNOR MK H

O D WAZALAMKR A M U VOKRHWHAD MWK R Z H M A X CBAQUR\E oY KD MR/ BHEWV O Y@L I THUH QW
VSHFLHV’

LM examination of the type material and completed description

Figs 35—-38, from BM 1420: n = 16, valves are 18.3-36.5 (20 £ 6) um long, 17.2-30.8 (26.6 + 4.7) um
wide; with 13.5-19.5 (16.6 £ 2) SV striae in 10 um, and 16-23 (18.9 + 1.9) RV striae in 10 pm. L/I:
1.12 + 0.06. Valves thick, round-elliptic to almost discoid. Valves rarely found separate, appearing dark-
EURBQZLWRDUUB VIMWHDH. G IPRPS QRN G D Q V REICHIDIO® O DB IQQ H G

11



European Journal of Taxonon2p4: 1-18 (2016)

a zig-zag pattern along longitudinal lines, areolae smaller near the margin. One median stria often shorter
on one side of the central area (Figs 35-36, arrows). Presence of intercalary short striae near the margin.
69V W H UJQDCPD @ D VUK L | RUIDPUAHRGDV WILQL \PW @& G5 DILVMMS L RHWGKDAHEQ/ H G
RSSRELWHFQYRRQWX V BOZDL WH® L[EEYHD G B Q W\L\YW DHEDX¥H. G VWYWUORGPW O\
EHQWIOH L ZHWKH T X 1§ @\W UWHKTCRADNOIHHEPHD U J3.0)S B 1D P R WW BVMRIKLW K W O\
VLIPRLG 59D[LDO08D U URZWDGEHKH XFUHRANRKHD U J+ KO L F W RRIIGVR\VYY D H
FOHBUHAHE® S SRE L WHIF W.LUR @V UR Z KSHDHEWR RE B DD U WRID QV Y HU V H
fascia (never reaching the margin, formed by one or two shorter striae, Fig. 38, arrows); proximal raphe
endings coarse and relatively close.

Figs 35—-38Cocconeis diruptslV.Greg. from BM 142037. Lectotype illustration. SV sternum lanceolate

with apices slightly bent in opposite directions (36), one SV stria lacking on one side (35, 36, arrow), RV
V W WV IMWDUHRJDIGIS D WD RIDDU DR W H Q GBI G U RZWO L F W B HARNERISHSR V L W H
directions (37, arrowheads) and raphe slightly sigmoid (37). Scale bars = 10 um.

12
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Figs 39—-44.Cocconeis diaphana 6 P LV R O H FON R MO 6 KM V W IURDNDLERHIDNOdd dBneis
diaphanaQ V-8H U SNV "GHSRYQWB&GHX FRNDO HRWL®REH69H[WHUQDO
view with a reduced central area (39, arrow) and striae composed of transversally elongated alveoli (39).
SV internal view (40). Note the SV valvocopula (SVVC) with a smooth edge (40, arrowhead). Detail
of the SV apex (41). Detail of a broken SV showing the double layered structure of the alveoli (42).
59H[WHYIQHZOWKEH QWBEORQJ HRHRQNDBMD FRQ HY XD R W KHD LK W K
(43, arrow). RV internal view with a low and straight helictoglossa (44, arrow) and the RV valvocopula
(RVVC) with a smooth edge (44, arrowhead). Scale bars = 10 um (39, 40, 43-44), 2 um (41), 1 um (42).

13
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The complete frustules appear obscure while the separate RV and SV appear translucent, which probably
MXVWLZHBNJIR KHNL WIBRWRWD] L V WRHIRDVFHF RMBH R.QliaphanaW.Sm.) in his

P DWHUQWKRHW KIBQVWASH. *UHY GQOHAFQBHIRU\ (J SURENESOMULPSRVHG
W KNHZYRD O % IRQ W WORMOHD W W B DEQBIRUN ) UHSURGEFRHGVKBYVFLD

does not reach the valve margin in the many specimens observed in this study.

The slide BM 1420 from Arran 56 (Gregory in Greville collection) is designated here as the lectotype,
since nothing else has been traced that could be considered as original material studied by W. Gregory.

Discussion

Ambiguities and synonymies

The type ofCocconeis molest& DX/Q L TH BB WIXQFERW S KR P BW UV F XDVBVRHVEKHD/D Q R W
be confused with those @. diaphanaCocconeis molesthas small dimensions, a wide fascia, RV
striae that are hardly discerniblea(30 in 10 um), and helictoglossae close to the margin and bent in
opposite directions.

Nevertheless, several recent papers ref@oconeis molestasC. cf. molesta(e.g. Bruder & Medlin

2007; Baldiet al. ZKLNFVKRWMWGH. | ¢ FIX@MAX U®NHI\RW D [ RQW KEGoEcbKeis
molestais rarely illustrated in publications, ambiguities have been noticed when analyzing some of the
LPDJBBLOYD ¢J SUHVBIRQUDVZRIDOD BIHDVFL®IOLVHHQVKE DW
http://www.diatomloir.eu/Site%20Diatom/Sardiadeux.himtith a much bigger one corresponding to

the RV; Majewskeet al. SO ¢J VKRZWMKIHE HAL@HW ZLWRUSKRPHWRR FV
¢ J ca.57 um long, 30 um wide, witlea. 18 striae in 10 um) but it might l@occoneis diaphana
var.diaphana

On the other hand, the tax@wocconeis molestaar. crucifera has been abundantly illustrated in both
LM and SEM (e.g., Kobayasi & Nagumo 1985; De Stefainal 2000; Saet al 2003) though the type
material for this taxon has apparently not been checked nor compared withGhatagsta

Therefore, it is very likely that the images and illustrations in these references actually belong to
Cocconeis molestavith C. molestavar. cruciferabeing a synonym.

The specimens o€occoneis diaphanal URP-HUVAHRQWDPIFIV: DQRBIRR6LGPRXWKY
(Figs 27—-34) obviously pertain to two distinct taxa. Smith (1853) originally stated that there were two
forms, but without indicating their respective origins. The present study shows that the specimens
IRXQGQVRKRHHU\BR\Q WIDH S5aRHW K-HR Q FRICDEEoneis diaphangar. diaphana(oblong

shape, reduced RV transverse central arésdf,L YMHSE HFL PUHRIFG LGP R X2 MUK R X\W B
VXE RUBMKDIHIXLAB YV FEBDO RVRKKH QDPBHGL AWL ZI® ® D WHRIO R ®H G
synonym ofC. diruptaby several authors (e.g., Cleve 1895; Hustedt 1931-1@88koneis diaphana

Y D UD Q0Gdiruptahave very similar features (Figs 27—38), except for the general shape of the valve
illustrated in the original drawings, with. diaphanaY D LEH LRQRIUHFO O L SWHRQ ©S LW B XD H
characterizindC. diruptawere not illustrated in the original drawing©f diaphanaY DU )LJ EXW
WKH WZR WD[D PD\ VWLOO EH FRQVSHFL¢F

In the original drawings and descriptions@dcconeis diruptandC. diaphanaY DUWKEZ DK R
indication of a sigmoid raphe, which slightly contradicts our own observations on the original material
of C. diruptaandC. diaphana Y D U DV GLVFXVVHG DERYH

Recently, Alvarez-Blanco & Blanco (2014) proposed thatliruptaandC. molestavar. cruciferaare
synonymous witlC. diaphananot by examining the type material, but based on the fact that the raphe

14
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is straight in all of the original illustrations of these taxa. However, after type examin&amtsineis
dirupta has a slightly sigmoid raphe. Furtherma@mcconeis diruptaC. molestaand C. diaphana
var. diaphanaseem distinct taxa, whil€. molestavar. cruciferais herein considered a synonym of
C. molesta

Allied taxa

Some smalCocconeispecies that have been recently described (Sezaki2001, 2008, 2012; Suzuki

& Tanaka 2006) from the Japanese coast, appear to share similariti€s witthestaandC. diaphana

particularly concerning their SV (on LM): e.€. churalis Hid.Suzuki, C. nagumoiHid.Suzuki,

C. shikinensidHid.Suzuki andC. baikalensigSkvortzov & Meyer) Skvortzov. Nevertheless, these taxa

have no fascia on their RV and possess several features which allows them to be easily differentiated in

the SEM. Amongst the newly described taxa from Ja@acconeis tortilisHid.Suzuki (Suzuket al
KDWR PRR U S KR MR § QEMOGHMolestaexcept for the RV fascia reaching the valve

margin and the SV sternum being larger tha@.imolestaThe spiral aspect @occoneis tortilisnay

be due to the ecology of the taxon (found as an epiphy@dium intricatumOkamura). Suzulet al.

(2014: 223) also stated th@bcconeis molestear. crucifera (synonym ofC. molest@ has no stauros,

but a wide fascia.

Conclusions

Our study stresses the importance of checking all possible original materials (especially types) in order to
P D NHR P S U RASHHGE HHMQ LAWK X @RHD E dtconeis molestaar. cruciferaGrunow ex Cleve

could have been avoided. However, H. Van Heurck (1896), by examining Kitzing’s original material
showed that there were no differences between the typeazioneis molestand A. Grunow’s variety.

Our observations of these type materials corroborated H. Van Heurck’s suppositonrtitdéstavar.
cruciferais a synonym o€. molestavar. molesta [Incidentally, it should be noted th@t molestavar.
cruciferaGrunow was not validly published in 1880, since it was not accompanied by a description or
an illustration, but only by the mere mention of included subordinate taxa: cf. MeNalll(2012),

art. 36.1(d); only fmajor Grunow and fminor 9D @ H X UZA-NLKD O X VDAQUEIKW B GG U V W
valid publication of varcruciferais probably by Cleve (1895: 175). The same situation occurs for

C. amygdalina(in Van Heurck 1880-1885) since onlynfinor Van Heurck and fmajor Grunow were
LOOXVWUDWHG WKH ¢UVW dbygdal®as ad OyLFdva\(1885). R WKH HSLWKH

Similarly, our examination of the original material @bcconeis diaphans/.Sm. allowed us to point
out the differences between the two syntypes, which indeed belong to different taxa. Lectotypes have
been designated here 1Gr diaphanaandC. dirupta

From this study, three species have been recognzectoneis molest&iitz., C. diaphanaW.Sm.
andC. diruptaW.Greg.Cocconeis diaphana¥ DULWV R Q V L &/BRHIVGQ R (R €. diruptaand
C. molestavar. cruciferaa synonym ofC. molestavar. molesta
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