Bosnjak et al.: Middle Miocene serial killers: drilled gastropods from the south-western margin of the Central Paratethys, Croatia

S3JOAIUIRD euneyida auuew 0 0 0 0 0 T S9€0T 9EpIsn1ay
S3JOAIUIRD euneyida suuew 0 0 0 0 0 S YST aepluydijAd
S9JOAIUIED eunejida aulew 0 0 0 0 0 ST ¥9€0T ‘EVST ‘TVST aepl|no1suly
S3JOAIUIRD euneyida auuew 0 0 0 0 0 ST TYST ‘0VST 9EpPIU0dY
S3JOAIUIED euneyida aulew 0 0 0 0 0 T 8EvT| oepijepiweldd
S9JOAIUIRD eunejida auew 0 0S ST T T 14 €IST-TTST SeplIgaIa]
S3JOAIUIBD euneyida suliew 0 €EEE (014 T [4 0T €EST ‘TTST ‘YIST 8TVl aepluny
S9J0AJUIED euneyda aulew 144 €T €L'9 LT [44} €181 ZTY0T-€0V0T “£LSEOT-ESEOT “TEST-CCST “LTST ‘9TST ‘By1ST aepl|nieAe|d
S3JOAIUIED eunejida aulew 0 SC 80'€C T € €T €TY0T ‘8SE0T ‘07ST-8TIST
S9JOAIUJED eunejida aulew 0 0 99’ 0 T 8T 6S€0T ‘SEST ‘VEST ‘TEST depliuosiog
S9JoAIUIRD eunejida suliew 0 0 0 0 0 43 YTY0T ‘€9€0T-09€0T ‘6EST ‘LEST ‘9EST 2epluo)
S3JOAIUIED eunejida sulew 0 0 6C'VT 0 [4 14 20v0T ‘TOVOT ‘ZSE0T-0SEOT “0TST “60ST ‘L0ST-SOST ‘€L¥T|  deplle||@due)
S9JOAIUJIED eunejida aulew T 0S 98'C [4 [4 0L 86€0T ‘¥0ST ‘€0ST oeplIe||lbuy
S3JOAIUIRD euneyida auuew 0 0 0 0 0 T 8v€0T 9epPIAIO
S9J0AIUIED euneyida auuew 0 0 0 0 0 8 66YT ‘L6VT 9epllie|[21s0)
S9JOAIUIRD euneyida auuew 0 0 0 0 0 € 67T SEPLMUIN
S3JOAIUIED euneyida aulew € 00T 0 T 0 8T 00%0T ‘67€0T ‘8EST ‘ZOST-00ST 9EplinjoA
S3JOAIUIED eunejida sulew 0 0 ITT1 0 0 S L6€0T ‘96€0T ‘L¥EOT ‘SYEOT L8YT epllie|olosey
S9IOAIUIRD euneyida auew 4 0 60'6 0 T TT €6vT-T6vT| oepiuaduolpy
S3JOAIUIRD euneyida auuew 0 0 0 0 0 I €9YT-T9VT| 2epljjeqwn|o)
S9J0AIUIED sulew 14 €901 7’1 14 143 11444 ¥6€0T ‘€6€0T ‘PYE0T-VEEOT ‘9LYT ‘VLYT ‘TLYT-SIVT oeplliesseN
S9JOAIUIRD euneyida auuew 0 0 0S 0 T C S6€0T ‘6811 aepludng
S9J0AIUIED euneyjida auuew 0 0 0 0 0 T Yov1 aepliuojAqeg
S3JOAIUIED eunejida sulew 0 0 88'S 0 T LT 96€0T ‘9¥€0T ‘96¥T ‘S6vT ‘06vT ‘88T SeplpIpn]
S9J0AIUJIED eunejida aulew T £9°9T £9'9 4 0T 0ST 76€0T-88€0T ‘€EE0T ‘80ST ‘98YT ‘¥8YT-C8YT ‘08VT-LLYT ‘TLYT SepLUNA
S3JOAIUIED euneyida auuew 0 0 0 0 0 T 90€0T aepiwing
S9J0AIUIED euneyida aupew 0 0 0 0 0 T 0EVT sepliuoydy
SaJ0AlUIRD euneyida sulew 0 0 0 0 0 9 £8€0T ‘TEEOT ‘65¥T ‘8SYT aepliuoley)
S3JOAIUIED euneyida auuew 0 0 0 0 0 [4 LSPT 9BpIsse)
S3JOAIUIRD euneyida auuew 0 0 0 0 0 9 0EE0T-8ZE0T aeploles3
S9J0AIUIED euneyida auuew 0 0 0 0 0 T TEEOT QEplIALL
S9JOAIUIED BUnegjul-1was aulew 0 4444 99’ 14 S 06 78€0T-08€0T ‘LTEOT ‘9ZEOT “LTPT-STVT oepidlieN
$19pady uolsuadsns euneyida auLew 0 0 0 0 0 vT G8EOT-E8E0T ‘vevT ‘€ZyT| oepioendAed
S9J0AIIIDP eunejul-iwas aulew 0 0S 69°L T T €T 98€0T ‘SSYT sepleyiody
siazesd eunejida aulew 0 0 0 0 0 8 LLEOT ‘YSPT ‘ESYVT aepiquoils
siazes3 euneyida aulew 0 0 0 0 0 T 60€0T aepluiqaz
sJozesd euneyids suew 0 0 0 0 0 4 62Vl aeplizusandss
siozesd eunejida aulew 0 0 0 0 0 € 80€0T ‘L0E0T 2epIossly
519pad} uoisuadsns euney auliew L1T 7'ET SY'vt 8¢ 18T €9CT 6LE0T ‘8LEOT ‘STEOT-TZEOT ‘9EVT-CEVT sepljjying
siazess euneyida ysijoelq ‘suliew 8¢ 6T'GT 15074 9¢ T0¢ 65y CLEOT-89€0T ‘9TE0T-TTEOT ‘6¥YT-LYPT ‘SPT Sepiplueiod
sJazeld euneyjida aulew 0 0 0 0 0 T 0140) 9eplol|ess
slazels euneyida auew 0 0 0 0 0 T LTE€0T aepidonn
siazess euneyida aulew 85 SL'8T 8'CT ST S9 809 9/€0T-€LE0T ‘6TE0T ‘8TEOT ‘CSYT-0SYT ‘OPT ‘Sh¥T “EvvT ‘TviT SeplIyII)
sJazeJd euneyida ysppeuq 0 0 0 0 0 1T 991 T aepl|iydAyoed
sJazeld euneyida ysppeuq 0 0 0 0 0 4 0T€0T| oepisdouedy
siazess eunejida yshjoeaq ‘suliew 0 0 0 0 0 [43 SO€0T -0TvT SEplIBN
S9J0AIUIED euneyida aulew 0 0 0 0 0 T 8PT aepliuesid
siazeJ3 euneyida aulew 0 0 0 0 0 T 6TVL 9€epiyd0JL
8L ST'ST s €1T €€9 €90TT
3dALl ONIQ33d 1V119vH 1INJIINOYIANT SHA-LININ ) 3d ) 4a SHan Sha T YIGINNN AYOLNIANI INIUNE]

‘f1rwwins uonepaid BuiljjLIp Yy3Im suoosjjoo Balug gisaidez ayj wodj sjjoys podosiseb pahzjeuy °| Juswajddng



Geologia Croatica 74/3

€5°0T v v vE 8T¥T Jep|liesseN
a4 95°S v S 06 aepneN
0S 69°L T T €T sepleyiiody
vET ST 8T 181 €5T depl|leHIINL
vEVT v8's LE 12z v8LE
(%) 3d (%) 4a SHan SHa u ATINIVA

‘spodo.yseb jeuneyui uj Buljjp Jo s92ULIND2Q °¢ Juswajddng

eUNeJUI-IWIS aupew R4 95°S v S 06 aeploneN
euneyids aulew L9°9T L9'9 4 0T 0ST aeppPUN
euneyids aupew SL'8T 8Tl ST <9 805

eunejul-1Was auuew v'ET SYvT 8T 181 €SCT 9epI||9)n]
euneyida aupew €T €49 LT (443 €18T aepi|nieae|)

eUNBJUI-IWIS aupew €5°0T A ¥ vE 8TV JepilesseN
euneyds ysppedq ‘supew | 6T'ST 1SY 9€ 10¢C 65t Jepipiwelod
LV1I9VH AINJNINOYIANT | (%) 3d (%) 4a SHan SHa u AlINYA

‘sisAjeue Buijuip J19yj) pue ajdwes ayj} ui saljiwey podosysel snosswinu jsow ay] -z Juswojddng



Bosnjak et al.: Middle Miocene serial killers: drilled gastropods from the south-western margin of the Central Paratethys, Croatia

Supplement 4. Occurrences of drilling in epifaunal gastropods.

n DHS UDHS DF (%) PE (%)
FAMILY 7279 412 76 5.66 15.57
Trochidae 1 0 0 0 0
Pisaniidae 1 0 0 0 0
Neritidae 32 0 0 0 0
Melanopsidae 2 0 0 0 0
Pachychilidae 11 0 0 0 0
Cerithiidae 508 65 15 12.8 18.75
Litiopidae 1 0 0 0 0
Scaliolidae 1 0 0 0 0
Potamididae 4459 201 36 4,51 15.19
Rissoidae 3 0 0 0 0
Seguenziidae 2 0 0 0 0
Zebinidae 1 0 0 0 0
Strombidae 8 0 0 0 0
Calyptraeidae 14 0 0 0 0
Triviidae 1 0 0 0 0
Eratoidae 6 0 0 0 0
Cassidae 2 0 0 0 0
Charoniidae 6 0 0 0 0
Epitoniidae 1 0 0 0 0
Eulimidae 1 0 0 0 0
Muricidae 150 10 2 6.67 16.67
Tudiclidae 17 1 0 5.88 0
Babyloniidae 0 0 0 0
Buccinidae 1 0 50 0
Columbellidae 11 0 0 0 0
Melongenidae 11 1 0 9.09 0
Fasciolariidae 5 0 0 0 0
Volutidae 18 0 1 0 100
Mitridae 3 0 0 0 0
Costellariidae 0 0 0 0
Olividae 1 0 0 0 0
Ancillaridae 70 2 2 2.86 50
Cancellariidae 14 2 0 14.29 0
Conidae 12 0 0 0 0
Borsoniidae 18 1 0 5.56 0
Drillidae 13 3 1 23.08 25
Clavatulidae 1813 122 17 6.73 12.23
Turridae 10 2 1 20 33.33
Terebridae 1 1 25 50
Pyramidellidae 1 0 0 0 0
Acteonidae 15 0 0 0 0
Ringiculidae 15 0 0 0 0
Cylichnidae 0 0 0 0
Retusidae 0 0 0 0




Supplement 5. Drilling results based on the feeding type of gastropods.

Feeding type DHS UDHS DF (%) PE (%)
Carnivores 4754 185 33 3.89 15.14
Suspension feeders 1267 181 28 14.29 13.4
Detritivores 1 1 7.69 50
Grazers 5029 266 51 5.29 16.09

Supplement 6. Categorization of the drill hole shape from the success-

fully drilled shells.

FAMILY n DHS Naticid DH Muricid DH | UNDETERMINABLE
Potamididae 4459 201 91 11 99
Nassariidae 2428 34 23 2 9
Clavatulidae 1813 122 105 8 9
Turritellidae 1253 181 176 1 4
Cerithiidae 508 65 37 / 28
Muricidae 150 10 5 2 3
Naticidae 90 5 4 / 1
Ancillaridae 70 2 1 1 /
Borsoniidae 18 1 1 / /
Cancellariidae 14 2 1 / 1
Aporrhaidae 13 1 1 / /
Drillidae 13 3 1 / 2
Melongenidae 11 1 / 1 /
Turridae 10 2 / / 2
Tudiclidae 17 1 1 / /
Terebridae 4 1 / / 1
Buccinidae 2 1 1 / /

Supplement 7. Categorization of the drill hole shape from the unsuc-

cessfully drilled shells.

FAMILY n UDHS Naticid DH | Muricid DH| UNDETERMINABLE
Potamididae 4459 36 5 / 31
Nassariidae 2428 4 3 / 1
Clavatulidae 1813 17 8 / 9
Turritellidae 1253 28 27 / 1
Cerithiidae 508 15 / / 15
Muricidae 150 2 / / 2
Naticidae 90 4 4 / /
Ancillaridae 70 2 / / 2
Volutidae 18 1 / / 1
Aporrhaidae 13 1 / / 1
Drillidae 13 1 / / 1
Turridae 10 1 / / 1
Terebridae 4 1 / / 1
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Bosnjak et al.: Middle Miocene serial killers: drilled gastropods from the south-western margin of the Central Paratethys, Croatia

Supplement 8. Comparison in abundance of Badenian gastropods from Zapresic Brijeg locality (ZBL-C, this
paper) with part of the documented gastropods from Varpalota, Hungary (V-H, after GOROG & SOMODY,
1988), and Rakovica stream near Belgrade (RSB-S; GANIC et al., 2016). Legend: / = not recorded.

FAMILY Genus/Species/Subspecies ZBL-C V-H RSB-S
Neritidae Vitta picta (Férussac, 1823) 32 142 21
Cerithiidae Cerithium 508 42 23
Litiopidae Gibborissoia / Alaba 1 / 127
Scaliolidae Sandbergeria perpusilla (Grateloup, 1827) 1 / 125

Terebralia 82 104 /
. Terebralia bidentata lignitarum Eichwald 32 36 /
Potamididae —— —
Terebralia bidentata margaritifera Sacco 8 37 /
Pirenella 4377 2775 /
Turritella 1211 556 57
Turritellidae Turritella (Haustator ) badensis Sacco 19 / 6
Oligodia bicarinata (Eichwald, 1830) (=Turritella bicarinata Eichwald) 43 / 2
Turritella (Zaria) subangulata (Brocchi, 1814) 2 / 41
Rissoidae Rissoa 2 / 42
Aporrhaidae Aporrhais 13 10 /
Calyptraeidae Calyptraea chinensis (Linnaeus, 1758) 6 / 7
- Natica 55 304 49
Naticidae — - - -
Naticarius stercusmuscarum (Gmelin, 1791) (= Natica millepunctata Lamarck) 6 215 22
Epitoniidae Scala/Epitonium sp. 1 / 2
Ocinebrina 116 10 /
Muricidae Ocinebrina boeckhi (Hoernes & Auinger, 1885) 1 / /
Murex 2 1 3
Tudiclidae Euthriofusus burdigalensis (Defrance, 1820) 1 32 /
Buccinidae Euthria 2 / 5
Nassarius 2383 521 78
Nassariidae Dorsanum 2 1493 /
Nassa 12 35 81
Columbellidae Co.lumbella 4 28 /
Mitrella 6 / 91
Melongenidae Galeodes (Galeodes ) cornutus Agassiz, 1843 11 8 /
Volutidae Athleta 16 / 82
Ancillariidae Amalda glandiformis (Lamarck, 1810) 70 95 25
Conus 12 / 119
Conidae Conus (Conolithus ) dujardini Deshayes 1 / 21
Conus (Chelyconus ) fuscocingulatus Bronn. 1 / 96
Borsoniidae Genota 16 149 /
Drilliidae Stenodrillia bellardii (Desmoulins, 1842) (=Clavus (Drillia)) allionii Bellardi, 1877) 7 71 /
Clavatula 484 / 39
Clavatulidae Clavatula (Clavatula)) asperulata (Lamarck, 1822) 35 / 29
Turricula 16 / 13
Turridae Turris / 18
Terebridae Myurella basteroti (Nyst, 1845) 8 7
Ringiculidae Ringicula 15 / 6
Retusidae Retusa 1 / 69




