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The crisis situation in chiton taxonomy brought about by the formal approach
to one of the characters, namely insertion plates, is considered. As a result
of such approach, species from several families were placed in the family
Hanleyidae only because all of them have insertion plates. If we consider
these species belonging to the family Hanleyidae, we should assume this family
to be polyphyletic. An independent formation and different degree of development
of insertion plates in chiton species from different families is shown. A simple
resolution of the crisis situation is proposed: to return the species having
insertion plates to their families, to species related to them by a number of
characters. Thereby we shall recognise an independent formation of insertion
plates that took place at different periods in a number of species in families
Lepidopleuridae (Lepfochiton darioi), Ferreiraellidae (Ferreiraella xylophagus),
Protochitonidae (Deshayesiella sinica) and Hanleyidae (all species). A description
of the new family Hemiarthridae fam. nov. is given. It differs from Hanleyidae
by abanal type of qill arrangement, a peculiar mode of innervation of aesthetes
and arrangement of aesthete groups (there are only two micraesthetes and
one megalaesthete in each aesthete group). Taking into account the strong
development of insertion plates in Hemiarthrum it is proposed to consider it
one of the genera of the superfamily Cryptoplacoidea characterised by a
partial or complete reduction of the tegmentum and slits of the insertion
plates. In Hemiarthrum the reduction of slits on the insertion plates occurred
to the extent of their complete disappearance on all plates. The development
of the articulamentum and reasons of appearance of its separate parts in
extinct and Recent species are considered in greater detaill. A new family
Campthochitonidae fam. nov. including six genera Camptochiton, Pedanochiton,
Chauliochiton, Stegochiton, Euleptochiton, and Pileochiton is described. It is
proposed to restore the status of the genus Deshayesiella and place it and
the genus Oldroydia in the family 'Protochitonidae, with the close Eocene
genus Protochiton. Evolution of chitons is discussed. Its three major stages
are distinguished. The first stage, from the end of the Cambrian to the
Devonian inclusive, is characterised by flattening of the valves of the shell,
development of semivalve Vllb, multirowed radula and multiple gills, and separation
of liver and stomach. The second stage, from the Carboniferous to the end
of the lJurassic, is characterised by formation, strong development, and complication
of articulamentum and also development of musculature associated with this
layer, and further increase in the number of gills. The third stage began from
the end of the Jurassic and is characterised by the development of tegmentum
sense organs (aesthetes) and complication of sculpture of the tegmentum surface
and also complication of perinotum elements.
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PaccmaTtpuBaeTcs KpM3MCHOE MOMNOMEHWE B TAaKCOHOMMM XWMTOHOB, CBSi3aHHOE
C POPManbHBIM MOAXOAOM K OLHOMY M3 MPU3HAKOB — MHCEPLIMOHHBIM MAACTUHKAM.
B pesynbrate Takoro nopxoma B ogHom cemelctee Hanleyidae okasanuch co6-
PaHHbIMKM BMeECTe BMAbl M3 HECKOMbKUX APYrMX CEMENMCTB TOMbKO MOTOMY, HYTO
BCE OHM MMENM MHCEPLMOHHble MnactuHku. Ecrm octaButb 3TM BuAb! B cemelicTee
Hanleyidae, cnepyer npusHate cemeincTBO nonudunetuuHbim. [lokasaHo Hesa-
BUCMMOE Ob6pa3oBaHMe M pPasHas CTeneHb PasBUTMS WMHCEPLMOHHBIX MNAACTUHOK Y
BUO,OB XMTOHOB M3 pa3Hbix cemencTs. lMpeanaraeTcs NPOCTON BbIXOA M3 KPU3UCHOTO
MONOMeHUsi — BEPHYTb BMAbl C MHCEPLMOHHBbIMWM MMNACTMHKAMM B CEMEWCTBA C
POACTBEHHBIMKU MM MO LLEMOMY KOMMMEKCY MPM3HAKOB BMAAM. T€M CaMbIM HYXHO
NpM3HaTb HE33aBUCMMOE W Pa3HOBPEMEHHOEe (HOPMHUPOBAHME MHCEPLIMOHHBbIX Mnac-
TMHOK Yy psAa BuposB B cemencTteax Lepidopleuridae (Leptochiton darioi), Fer-
reiraellidae (Ferreiraella xylophagus), Protochitonidae (Deshayesiella sinica) w
Hanleyidae (Bce Bugbl).

[Haetcs onucaHme Hosoro cemenctea Hemiarthridae fam. nov., rnaeHbiMK
yepTamu oTnmums KoToporo ot Hanleyidae senstotcs abaHanbHbi4 TMN pacnono-
3eHus Kabp, ocobbii cnocob MHHEepPBAaLMM 3CTETOB M MAanoe YUCNO MUKP3ICTETOB
Ha oAnH meranacteT. YuuTbiBas CUbHOE Pa3BUTUE MHCEPLMOHHbBIX MAACTUHOK Yy
Hemiarthrum w Hanuune apyrMx ocobeHHOCTEeN CTPOEHUS PAKOBMHBI M NEPUHOTYMA,
npepnaraeTtcs paccMmartpuBate ero B coctase Haacemenctea Cryptoplacoidea,
ANS KOTOPOro XapaKTepHa peayKums TErmMeHTyMa M pa3spe3oB MHCEPLMOHHbIX
nnactuHok. Y Hemiarthrum pepyKkums pa3spe3oB Bblpa3unacb B MOMHOM MX MC-
4Ye3HOBEeHMM Ha Bcex nnactuHkax. bonee noppobHo paccmartpusaeTcs passuThe
aPTUKYNAaMEHTYMa M MpPUYMHBI MOSIBNEHUST OTAEMbHbIX €ro 4YacTeld y BbIMEPLUMX
M HblHeXuBYLWMX BuAOB. OnucbiBaeTtcs HoBoe cemencTeo Camptochitonidae fam.
nov., ekniouarowee wectb pogos: Camptochiton , Pedanochiton, Chauliochiton,
Stegochiton, Euleptochiton w Pileochiton.

Mpepnaraetcs BoccTtaHoBuTb ctatyc popa Deshayesiella v nomectuts ero u
pon Oldroydia 8 cemeiicteo Protochitonidae k 6nu3skomy 3oueHosomy popy
Protochiton.

O6cywpaeTtcs. 3BoOntoUMs NAHLUMPHBIX MOMMIOCKOB. BbigenstoTcs Tpu ee OCHOBHbIX
sTana. lMepebit 3Tan OT KoHUA KeMbBpus A0 AEBOHA BKMIOUYMTENLHO XapaKTepu3yeTtcs
YNNOLWEHUEM LLUMTKOB PAaKOBMHbI, paseutem nonynnactuHku VB, mHoropsaHou
panynbl M MHOXeCTBEHHbIX Xabp u obocobneHnem nedeHn u enypka. Bropon
3Tan ¢ KapboHa [0 KOHUA topbl XapakTepusyetcs obpasoBaHMem, Npeumy-
LLECTBEHHbIM PAa3BUTMEM M YCMOXHEHMEM APTMKYNAMEHTYMa, a8 TaKXKe pPasBuTHeM
CBAI33HHOW C 3TMM CMNOEM MYCKYnaTypbl W [aNbHENWWMM YBENMYEHWEM HYUCNa
»kabp. Tpetui 3tan Ha4ancs C KOHLA HOPbl M XapaKTepu3yeTcs pasBUTUEM OPraHoB
UYBCTB TErmMeHTyMa (3CTETOB) M CBA3aHHOrO C 3TMM YCMOMHEHUMEM CKYMbATYpbI
MOBEPXHOCTM TErMEHTYMa, @ TaK¥Ke YCMOXHEHMEM 3NEMEHTOB MNEePUHOTYMa.

INTRODUCTION

In 1960 Allyn G. Smith wrote in his paper
[Smith, 1960]: “Classification of chitons is
in a “fluid” state and probably will continue
for some time”. More than 35 years has
elapsed. Since that time several dozens of
new species of both Recent and fossil chitons
have been described, and there were attempts
to improve the system of chitons [Staroboga-
tov, Sirenko, 1975; Van Belle, 1975a, b, 1983;
Sirenko, Starobogatov, 1977; Smith, Hoare,

1987; Dell’Angelo, Palazzi, 1989, 1991; Siren-
ko, 1993]. However, the system is not yet
sufficiently advanced.

This refers primarily to the first half of
the system, namely of the subclass Paleol-
oricata and order Lepidopleuridae of the sub-
class Loricata containing the majority of ex-
tinct and all of the most primitive Recent
species. A. Smith [1960] actually used the
system of Bergenhayn [1955]. The modern sys-
tems of chitons [Starobogatov, Sirenko, 1975;
Van Belle, 1983, etc.] are also based upon



