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                             X. Introduction

     A few years ago, YuKIo }IATToRI and YAsuKuNI IIuRuHATA colleeted
rnolluscan fossils from the Mioeene deposits, developing at the upper course

of the IIaboro-Gawa (River), north of Rumoe City, Hokkaido. They
kindly submitted their speeiynens to the present writers for study.
     Among the eolleetions there was a specimens, greatly attracting the

writers' attention, namely a sand-pipe of long elRb--like form, containing
                                        ttsome peculiar pelecypods. Unexpectedly, one of these peleeypeds agrees
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       Text-Fig. 1. Map showing the fossil loealities in the Haboro Coal-field.

generically with the genus Platyodon.

    So far as the writers are aware, only a single speeies belonging tc
the genus Platyodon has previously been known; Plat･yodon eaneeZZata
(CoNRAD), and this speeies has been foLmd to be confined to a relatively

limited area, the sea of California. Meanwhile, the same species being

referable to the genotype, has Iater, also been discovered from the
[I]ertiary deposits in California and Western Callada, ranging from the
Oligocene to the Pliocene as well as Plbistocene deposits. Except these,

no species assignable to this genus, iric}uding thp genotype has ever been
found in the water or from Teytiary deposits of any other country until
the present day.

    Therefore, the new finding of this genus in Hokkaido may be by no
means tmimportant from the viewpoint of palaeozoogeography, although
the specimens, now in haiad may be a new species.
    Further, the' writers have regarded the particular state of preserva-

tion of these skeil remains now in halld, to be of mueh interest in consider-

mg the eeologieal environment of this speeies.

    In 1955, the writers engaged in a fie}d survey of IEilaboro District from

the viewpoint of palaeoeeology; many speeimens vLrere collected with the

asslstance of the Haboro Railway Coal-Mining Co., Ltd.
    From the results of this observation, the writers have found, they
believe, iiiteresting data which throvLT light on the mode of the oectirrence
g,f,i?e,g.a".d,i2ige,S,ee,d,8ii,kh,9･YfiLaMi,Oe,%X,ww'i,g,･,29t,W,e,e,i;,3ee,fi2",dg,?ggeg.?ee
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pipes are the fossils of "Lebenspau?'en" : they are the trails of the inhabita-

tions of some kinds of pe!ecypods.
    Although the study is now still in progress, the present wyiters wish

to repert these interesting oeeurrenees oic the sand-pipes and the species

of the peleeypods contained ln them. [l]hen as a further result of the field

study, the writers, in the sumrnary, will diseuss the process of the ereat!on

of the sand-pipe in viexKr of sedimentary and palaeoeeologieal eons2derations.

    Be£ore going further, the writers wish to record the vkrarmest thanks

to Pyefessor MAsAo MINATo of the Institute o£ Geology and Minera!ogy,
Hokkaido University, for kind suggestioAs in conneetion wit,h the present

study and for looking ove'r £his shoyt note, Acknowledgements are also
due to Mr. Y. IEI[ATToRI, a geologist of the Haboro Coal-Mining Railway

Co., Ltd. and Y. HuRuHATA, also a geologist o£ the same eompany at the
time of the field observation work, for giving facilities for the collection

of the speeimens.

 XI. General stratigraphic succession of tAlte Haboro

                    Coalpfield

    The IIaboro coal-field is situat-ed in the western
part of eent･ral Hokl<aido. In t･hi･s, district, the Cenozoie

formatjon eonsists of strata belonging to the geologie

ages from Miocene to Pliocene, which are direetly
underlain by Cretaeeous foxmation. The general strati-

graphie sueeession is as follows.

   P}ioeene ,..,..MochikubetFu iormetion.

              Kotanbetsu formEtion
              Chikubetsu fo-rmM EttoHn- wu -- m 10eal uneonformity

   Miocene .... mmm------- loeal uneonformity
              Haboro coai-bmeamrlnrmgm fHOI'IIietrOinocai unconformity

      . . H-ar.?.}lo.SaW?iO.!M.atiO" u.eonformity

              Cretaceous formation

    Of the above, t･he Haboro eoal-beaying formatioii,

exposecl along the Haboro-Gawa in the eastern portion

of this i'egion and the Kotanbetsu formation in the
western portion, are both distributed monoeiinally with

low angies (100-). [l]he Chikubetsu fOrMatiOn iS WidelY T..,.Fig. z.

exposecl in the eentra} Tegions and folded with                                              tWO Generalized columnar
axes trending Rearly N-S. Their dist･ribution is illu- seetion.
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stra.ted in Text-Figure 3.
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          Text-Fig. 3. Geologieal map jn the environs of fossil localities.

     The fossils and sand-pipes Row in problem are observed to be eon-
tained only in the Chikubetsti formation.

           Detailecl dese,r'iption of th,e Chikzebetsz(, formation. ･

    [I]he Chikubetsu formation is marine in origin. It is widely fouiad
in the Haboro coal-field. It is directly overlain by the Kotanbetsu forma-

tion and underlain by the Haboro eoal-bearing formation.

    This formation eonsists mainiy o£ fossi}iferous tuffaceous sandstone
ancl dark grey mudstene which are interealated by a coarse sandstone or
fine cong}omerate. From its lithologic characters it has been subdivided

into three parts as a restilt of the work Messrs. RATToRI and E[uRuKATA :

they are Upper, Middle and Lower parts o£ the Chikubetsu foymation.
    a) Lower part (Cb,)..,.The iovLTer part of this fomnation consists
'of the fossiliferous medium or coarse grey tuflraceous sandstone aRd is

diyeetly underlain by the Habero coal-bearing formation with local un-

eonformity.

    b) Middle part (Cb,)....The next strata above the lower part, are
almost entirely dark grey unstyatified mtidstone, which is sometimes inter-#

ealated by thin beds of sandstone, especially in its upper-most part, and
by conglornerate near its base. This Middle part is bare of fossils.



                 The Sand-pipe, Created by the Peleeypods 355

    e) Upper part (Cb,).,..The uppermost part consists of light grey

massive fine or medium sandstone, conLtaining many marine mo}luscan
fossils.

    This present fossils, treated in this paper, have been collected from

the becls near the boundary between Cb, and Cb3･

             Geologic age of tlze Chik2ebetsit fo7'mation.

    The Chikubetsu foymatioA is eharacterized by the so-ea}}ed "Chiku-
betsu fauna", whieh was fiyst diseussed by M. YoKoyAMA (1927) under
the name of the "Haboro-Chikubets{i fauna". It is present knowlt that
the Chikubetsu formation bears many mariRe molluseas together with
teeth of Des7nostyZzes, from which facts, the writers are inelined to con-

elude that the Chikubetsti formation :･nay be contempoyaneous with the
Kawabata formation in the Ishikari eoal-field, Holsckaido, and the Kadono-

sawa formation, Iwate Prefeeture. That is to say, this formation is cor-#
related, surely, to Middle Miocene in age.

    The following ave some comrnon species of this fauna: SoZe･nzya
toh?t,nagai YoK., IYoZdia (C.) notabiZis YoK., YoZdia bo"e7nis Uoz.
 (MS), PoTtZandia (P.) watasei (:KAN.), Aeila gottschei (BOKM), Mytilus
gTayamLs DuNK., Veneoaica7'cZia maga7'ib7echiensis Uoz. (MS), Y. alsagii
KAN., Thyasira bisecta (CoNRAD), li"2elvia mzetiea (REEvE), Nemocao'dium

yokoyamai TAK., Papayo'idea habo7ioensis Uoz. (MS), Seo'o'ipes fze2'iensis

 (YoK.), S. groenlaozdiea (BRuG.), S7)isula ooznechiu7-ia (OT.), Maeoma
optiva (YoK.), Pe7'onidea t-mats2tonotoi OT., Pano?)e 2'aponiea (AD.), Mya

ezeneifo7"onis (B6HM), M. to'zencata LIN., Pholadidea (P.) leamaic2L7'ensis

 (YoK.), Pe7'i2)Zoma besshoe7zsis (YoK.), 7"7'ochoce7'ithizem wadanum
 (YoK.), Phctli?em onishibetst{ensis OT., Ne2)tunea oomu7oai OT., Bzeccinzem

sp., Pse2)hea antiqzeio7' 'l]AK.,'To'o7)hono2)sis felix (YoK.), etc.

    III. Observations in the outcrop from the litkologic viewpoint

    [l]he exposures along the IEIaboro-Gawa at the two points A and B,
 shown in Text-Figure 3, exlaibit many sand-pipe zones with the fol}owing

lithologic. faeies. .i' ･
    a) A-point: Outcrop at about 500m. down stream from the ]N(iati-
l<oi--bashi over the Haboro-Gawa.

    Here, the middle part (Cb,) of the Chikubetsu formation with its
 alternation of sandstone and mudstone, is exposed for a 100 m. width at
the eastern part of its otitcrop. It is overlain by massive fine sandstone
 (cb, ) in the west 5e m, The deta'iled litholQgie succession in fossil zones

is shown in Text--Figure 4: namely:, .. .. .
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of whieh
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in NleO-v209
    The

     f Greenish eoarse sandstone,

        mudstone, eoal and also small pebbles ........

       Mostly eong}omeraLe with round or subangular
        pebbles or greenish coarse sandstone eontaining

        fiakes of mar}, fragments of fossi}s,.and pebb}es
  Cb3{ in irregular arrangeinents....................

     t       But in plaees the writers find thin sandstone layer

        about 10 cm in maximum thiekness beeween tvLro
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     ( tion, together with fragments of mudstone and
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Pale greenish gyey massive fine sandstone, which

  is int,erealated by thin fossils beds, seattered

  mudstone, coal fragments and fine pebbles,,,,300em

Greenish grey medium or fine sandstone, whieh is

  interealated by thin laminated mudstone eontain- 6
  ing at certain places shell fragments and fine

  pebbles .,,,..,..,..,.,...,,.,...,.,.,..,..,.. 15 cm

Light grey hard medium sandstone containing
.'' rriany",marine mol}uscus, mudstone and coal 5
  fragments, and fine pebbles in irregular arrange- 4
  Ment･ ....,..,...,...,..........,..........,., 7cln
                                       wave-eut 5
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Light greenish grey hard medium sandstone . . . . I5 em

  B-point: Outerop anCl river fioor to the Text･Fig･ 4･
    1500m up-stream from the iE<y.oei-bashi Tl}eeolumnarseetionatthe
                                                 outcrop of A-point.

Haboro-Gawa. ･
   outerop is situated on the eastern wiiig of the Kyoei-bas}ii

 . At this point, the Chikubetsu formation belonging to Cb, and
           exposed along the river side four about 150m; the former

    (Cb,) is eomposed of alternatioR of sandstone and mudstone,
    latter mainly eonsists of massive sandstoRe. These beds stxike

        E direetion with siightly westward dip. '
  detaiied Iithologic suecession is as follows :
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     'XV. Observations in the otttcrop from the palaeontological

                             viewpoint

                    Desc7'i2)tion of the sand-2)i2)es.

    Generally speaking, the sand-pipes are observed to be positioned al-

most perpendieular or near}y so to the beddifig plane. Their £orm is Iong
club-like: the one part is relatively narrow becoming gradually wider
toward the other payt. [l]hey are 6{istinguishable into two forrns (I- and

-TI-form), by the charaeters of their form, filling material aRd the mode

of their oceurreltce.

                   I-form (Plate 3, Figuyes 4, 5)

    Sand-pipe, rather, large, attained about 14-20em. in length; IoRg
elub-lil<e in outline; the direetion of its length, straight, not bent as the

one of II-form; one side (upper part) relatively narrow, aRd gradually

expanded towards the othey side (lower part) which is clesed and rather
sharply rounded in its end; the distal portion of upper part is ustially

observed to be quite ambiguous and tends gradually to the sedimeRt ( Cb,)

withont any sharp boundary therein ; its eyoss seetion heart-shape through-

out the entire length ; the furrow on the doysal part, running from upper

end to Iower end, shows V-shape in its bottom and is sunkeit deeply on a
half of upper part and more feebly on that of lower part; ventral margin

nearly straight but slightiy eonvex near the lower end; dorsa} margin
feebly eonvex in a half of the lower poytions. The surfaee smeoth without

any sculpture.

                   II-form (Plate 3, Figuyes 1-3)

    II-form, medium or small in size, long cltib-like or fiask-shape in out-

linea. upper part generally very narrow, (smallest diameter abotit 5 mm.)

and expanded toward the lower end which is closed and regularly rounded ;

upper end open and conti}iued to the coveyed layer; Iongitudinal axis of
the sand-pipe bent bluntly midway of its length ; its cross section eircular

without regard to size of diameter; surface smooth.

    This form ls easi}y distiiiguishable fTom I-form by its eircular cross
seetion, and bent loiagitLidinal axis.
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Dimensions (in

     I-form:

I.I-form :

eon):-

Length

 21.2
 20.1
 17.1

 16.5
 i5.5
 12.4
 !1.3
 16.5
 14.5
 il.3
 le.o
 12.6
 10.1
 10.0
  8.4
 16.0
 12.3
 12.e
 11.5
 ll.5
 li.O
 10.0
  9.5
  9.0

  8.2

  7.0
  5.7
  3.5

  ;
   ill

   in

 Akab
 in

s. UOzUMI

 Largest
   6.3
   4.7
   5.8
   6.2
   3.8
   6.2
   3.6
   4.5
   6.0
   3.8
   4.5
   3.6
   3.e
   3.0
   1.9
   3.5
   3.3
   3.3
   2.6
   2.6
   3.4
   2.5
   2.5
   1.5
   2.i
   2.6
   1.4
   2.5
   1.5
   O.8
   O.8

  as fol!ows :

  1936).

formation (J.

i---
   sandstone

       :

and [I]. FUJIE

Diameter

Smallest

    Comparison:-The sand-pipes previously reported are
very few in number they are
    1) One, ereated origin by Deea7)oda Suenoma･tsuyama forma--
tion (S. NoMuRA et K. HATAI,
    2) One created' origin by PoZyehaeta Hata.tate formation (K.

]I[ATAI, 1951); and ira ARAI, 1955).
    3) Unknown origin Yanagawa beds (S. NoMuRA et K.
IEIATAi, 1937); aRd Glauconitic (I. HAyAsAKA, 1935).
    4) 0ne, contaming pelecypods Mya, Cao'alizLon, and Yene7deaTdia.
....Waldmoto formation, Byoritsu foymatioR HATAI, 1938).

 -umrpk

2.1

O.5

O.7

O.5

O.2

O.3

O.6

she]1

   (K.

Angle 'between the
axis of the sand-pipe
and bedding plane

      80
      75

      80
      70
      60
      se
      70
      70
      75

      70
      70
      43
      60
      85
      70
      65
      80
      65
      74
      68
      62
      75
      70
      62
      70
      80

   from Japan,
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    5) One, eollected froni sea--bottom....(H. NIINo, 1933, 1952).

    These sand-pipes as stated above are either U-, V-, Y-, or I-shape in
outline. Generally both ends are open or unknown, so that they are easily
distinguishable from the present specimens in form, Moreover they differ
in respect to the filling material and the mode of oecurrenee of the Iatter.
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6. Idealized diagram illustrating the mode of oecurrenee of the sand-pipes.

Rock of mudstone of fine sandstone;

Roek of fossilifereous sandstone;

Rock of massive medium sandstone:

I: The sand-pipe of I-form;

II: The sand-pipe of II-form.

                  The onate7'iaZ fiZling the sand-pipe.

    The sand-pipes consist generally of fin6 or medium sandstone, con-

taining many seattered shells and coal fragments, but upon strict ebserva-

tion, the sand-pipes rnay be distinguished into two parts (uppey and
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lower) from the characters of,the fil]ing material. The lower part includes

shell remains whieh are almost in a complete state of preservation. In
this part, the sand matei'ial whic-h usually rnay be e'xfoliated, covers thinly

the surface of the shells and the inner space of the shells is fi11ed with

coarse--grained saiid like that in eovering layer (Cb,). The ttpper part is

also filled with coarse-grained saltd. III[owever, in many cases, the mateyial

of the upper part is finer than that of the lower part.

       The ?'elcttio7?, bet?vee7z the 7notlzer roeh an(l the sancZ-2)i?)es.

    In the outerop at A-point, the material which forms the sand-pipes is
seemingly quite indistinguishable from the mother roek, as a whole. llow-

ever, the material of the former is generally composed of more eoarse
grained compact sand, whi]e that of the latter is very fine sand which is

somewhat more loose than the forrr}er. Besides, iR the outcrop at B-point,
the mother roe}< is entirely mudstone and the mother roek is different from

the material of the sand-pipes which consist of sandstonG like the ones at

A-point.

    Furthermore, there is a discontinuous plane between a sand-pipe and
its mother roek, so that the sand-pipe is easily separable from the mother

rock. IEIowever, there eannot be reeognized apy elear boundary or speeial

wall between them, aithough theTe is a thln layer (-1mm.) whieh is

usually tinged to red-brown in eolotux ･
                 The ?)7'eservation of tl:e sand-2)ipes. ..,
    The sand-pipes are included in mudstone or fine sandstone of eb,i and

generally are observed te be positioned almost perpeAdieular to the bed-
{ling plane (abou't 700tw900). It may }oe safely coneluded t}iat the pre-

servation is generally very good. HovgJever, it is remarkable that the upper

part of some are oecasionally in pooy eondition, in spite of the £act that
the lower payts of all speeimens aye always very well preserved. Some

specimens o£ alHengths have lost up to 2/3 of the upper parts. Further-

more, it is oecasionally found that £he test of shell, inc}uded in the Iower
part of a sand-pipe, is brol<en or dissolved, eveii if the outline of the sand-

 --pipe is completely preserved. '
    On the other hand, the number of individtials which are yielded on 2
meters of line are totally 77, and those of II-form are remaykably abundant

comparing with those of I-form : the ratio of iRdividual number of I-form

to those of II-form is about 1/5-1/10.

           The o?zutzeal o'elations of the res2)ective sancl-2)il)es.

    In both A- and B-points, some sand-pipes weye noticed intercrossing
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with each other. There are two different sorts of intererossing: one sort
is where I-form is intereut by II-form and the other where II-form is iRter-

cut by another individual of the same form.
    1) Where I-form is intercut by II-form (PI. 1, Fig. 1)
    II-form "rhich stands close to I-foym in the upper part, bends at about

900 towards I-form in the midst of its length, and pexforates from the
ventral to the dorsal side of I-form at a point 8em. above the lower distal

end of the I-form.

    2) Where ll-form ls intereut by another pipe of the same form.
    One of II-form is intercut by another saRd-pipe of the same form at
a point 15 em. from the lower end. (PI. 1, Fig. 2)

    3) IIowever, it is remarkable t･hat II-form is never intercut by I-
form.

               Pelecypods, eontained in the sancl--2)i2)es.

    Just as there are two different forms of the sand-pipes, so is there
a differenee in the shells contained in the sand-pipes: oRe is PlatyocZon
nil)poniea n. sp. in the sand-pipe of I-form and the other 1's Pholadi,deua

(Penitella) kamak･zLrensis (YoKo¥A]M[A) in the II-form.

                   Gexxits Platyodon CoNRAD 1837

              Platyoao7z nipponica UozuMI et FuJIE n. sp.

               Plate4 Figures l-6, Plate5 Figures 4-6.

    Shell medium in size, veiitricose; subquadrate in outline; decidedly
inequilateral ; beaks situated near posterior end and spirogyxate; anterior

dorsal' margin very Iong, nearly straight and gradually merges into regu-

Iarly rounded aRterior end, which in turn merges into a very broadly
rounded ventral margin ; ventral mayghi parallel to anterior dorsal margiii

and sloping upwayds rapidly to the anterior end; posterior dorsal margin

very short, sloping down from the beaks very sharply at first aRd then

much more geRtly to the posterior encl, whieh is sharply trtmcated and
gapes; the beaks worn away by rubbing against the opposite valve. Sur-
face ornamented with distinct Iamelli-form growth lines which are jagged
slightly and iryegularly; pallial siRus, extending deep into the shell a dis-

tance of olle-half the length of the shel!; pallial line iRdistinet. CIiondro-

phore oif the left valve, small very concave an(l trigoRal spoon-shape,
clivided into three parts by anterior and posterior ridges: posterior ridge

short, preminent ai3d smalley than that of typieal Mya; anterior portion '
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broadly fiattened, and distinctly separated from the anterior margin by
a.deep furrow, incised horizontally below the margin of front of the umbo ;

posterior portion which is rather smali trigonal, deeply coneaved. The

whole surface of ehoBdrophore ornamen£ed with fine eoncentric striae,
In the vight valve, ehondrophore smal} semi-cireular, hidden uRder the
umbo; a peculiar dentiele existing between chondrophore and posterior
margin, somewhat produced, and trapezoidal.

Di7nensions (in 7n?7?,):-

                               IJength Neight Thiekness
     U. H. Reg. No. 12146 (Holotype). 72.1 52.2 48.7
                 12147 (Paratype). 75.0 58.9 50.6
                 12148 (Paratype). 83.5 65.0 61.7
                                58.8 39.7 45.0
                                52.1 33.4 29.4

    Type locality:-The right outcrop about 12km. upstream of the
Haboro-Gawa, IIaboro-Machi, Tomamae-Gun, Teshio Province as shown
in Text-Figuage 1.
    Reposkory :-U.II. Reg. No. 12146, 12147, 12148, 12151-12180, 12206.

      (U.H.===Department of Geology and Mineralogy, Faculty of
      Scienee Hokkaido University, Sapporo.)

    Comparison :-This species apparently resembles the genotype of the
genus, Platyodon canee!lata as is represented in CoNRAD (1837), GRANT
aRd GALE (1931), WEAvER (1942) and other, but is specifica!ly different

from it in certain respeets. Firstly, the present speeies is higher, more

convex and more inequilateral than the California species. Seeondly, the

posterior truncate margin is proportionally shorter in the Japanese shell.

    Remarl<s:-The Reeent species of this genus which had ever been
ineluded under the genus Mya is an animal "Tith armour on the siphonal
end as in Mya tT2Lneata. It is said to btu'y itself in the heavy elay and sand

in the low-'water levels of the littoral zone. The distribution of genus

Platyodooz has been limited narrowiy until reeently, in both living and
fossil state.

    Aeeoyding to CoNRAD (1837), DA- (1898), GRANT and GAm (1931),
and WEAvER (1942), in }iving state, it has the following distribution:
Sook Bay, Vaneouver Island and Baulinas Bay, Middle California, to San
Diego. In fossils state, this genus oecurs in the followiiig loeaiities: in

sea eliff between the mouths of Muir and Kirby ereeks, West of Otter
Points; Sooke Bay Vancouver Island (Upper Oligoeene?) ; Saiata Marga-
rita San Pablo of Middle California (Miocene) ; Upper San Pedro series
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of Deadman Island, San Pedro, and vieinity ILos Angeles Co. near Goleta,

Sa-nta Barbara Co. (Pleistocene).
    Aecordingly, the discovery of Platyoclon from Hokl<aido may suggest
that this genus was onee distributed on both sides of the Northern ?acific
Ocea-n.

                  Gegeus Pholadidect [l]uRToN 1819

          Pholadidea (PenitelZa) kamak7e7-ensis (YoKoyAMA)

                        Plate 5 Figures l-3

  l922 .Jbuannetia ka?na/cu7'ensis YoKoyAMA: Jour. Coll. Sei. Imp. Univ. Tokyo,
       Vol. 44, p. 120, pl. 6, fig. IO.

    Shell medium in size, ovate, posterior part Ionger than anterior one,
and obliquely separated from the latter by a broad sulcus which is running

from the beaks to the middle of the ventral margin ; anterior parts circular,

and ornamented with crowded, elevated, and ttndulated concentric }amiiiae,

and moreover decussaled by acutely radiated ribs vyrhich are arranged iR

pairs; anterior ventral gaping, but mostly covered by callum; anterior
dorsal margin refiected in front of the beaks; posterior margiR rounded,

sub-cuneiform ilt outline, and its surface ornamented by somewhat rough
and eoneentric seulpture with intersecting Iines. Aceessory plate exists
on the anterior dorsal margin; the two parts of the protoplax eonfiueltt;

the mesoplax Tounded posterior!y.

Dionensions (in onon.):-

Length
 63.8
 58.2
 57.2
 45.5
 42.8
 39.9

Keight

 35.5

 32.6

 34.4

 23.4

 20.0

 19.8

Thiekness

  33.4
  30.4
   ?
   ?
   ?
  2e.o

    Repository:-U.H. Reg. No. 12138, 12141, 12･143-12145, 12149-12150,

12181-122e8.
    Remarks:-Genus PhoZaalidea, together with sueh genera as Ba7'7zea,
Zi7nfaea, Ma7'tesia and Pa7'apholas, are cal!ed as a "Boring shell". It has

seemed that･ these boring shells usually bore rneehanieally or chemieally
in the soft roeks of the shallow sea such as sandstone, shale, mudstone, coal

and tuff. That is to say, the boring is effected by a rneehaRical aetivity of
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a bivalve and by slight chemical secretions at the sarne time.

    C. M. YoNGE (2949) has observed and reported on the boring aetivity
of .Pholas and Pholadulea which are now. Iiving in ERgland: "Boring is
effected by alternate eontractions of the two adduetor muscles running
between the front and hind halves of the shell va}ves. The absenee of a
ligament and the presence of the ball joint permits a sea-saw movement

of the valves. Thg normal opening and c}osing action of the typiea} bivalve
.is not needed when the animal is already we}i protected in a deep rock
?,"gr.O.Wiv,,',h,e,ii2e,tl},?,".`,h,e,S,hgissfiii,ameX,2egYrlC.t.etd,ggtl.hfigilmuh?･l,fdgf

adductors the teeth rasp the surface o£ the roel< and boring proceeds.
During       this            laborious process the animal conthiuaily alters the position
of the foot, turning first to one side and then to the other, so that an even

round-bore hole is cut with slow efficiency through the rock."

    On the other hai}d, remaykable notes discussing the problem of some
reeent animal "Lebens2ne7'en" in the sea shore of Japalt, has been published

yeeently by S.             UTAsmRo and IK. SuyAMA (1953, 1955). In their paper, the
features and shape of the boring cavity have been described.

    Taking these reports into consideratioR, the present writers feel
assured that the method of boring aetivity and the ecology of the present
fossil species do no't coineide with those of the creature treated in YoNGE's

report nor with reeeBt Pholadidea, but are not far from those of them,
though the present specimens are of a MioeeRe animal.

                The 7node of ocezeo"7'ence of PeZeeyf)o(Zs,

    Generally speaking, the available specimens now at hand were
obtained from sand-pipes, containing shell remains. In this case there was

found a shell which is almost in perfect state of preservation iR the expand--

ed lower par.t of the sand-pipe. The direction of the greatest length of the

shell (anterior-posteyior) is nearly cohicideRt with the eiongation of the

sand-pipe. Furthermore, pelecypods are notieed standing upright vLrith
the siphonal ends pointed upwa]rds in relation to the l
Especially, in the I-form of the sand..pipe, the heart sha aYpeOfo;h?･tsStlraotsag

sgetion.reRresents the shape of the cross seetion of the shell, PZatyodon
g?'gzp,e7g7,c.a,gn,,`2e,,ifl",g?i6,?cffg.es,i･kg,ss."i;l-e,igeimF,:rssl,t?.e.esigy,,of,,th.g

1:,`2e,,gp,go,,/rts,?･gds.fi£.`J}2,s?･,"d,Lp,i,p,e.･,z'Xss,h.a,gemewaaig'ti,gp,ge.r,ks]Iian,g

sheli at the bottom of the sand-pipe. .
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      V. Summary of the evidenee from the detaiied stTatigraphic

                    and palaeontologic observation

     Briefiy, the result of observations eoncerning the sand-pipe can be
outlined in the following few sentences.

,. 1) The sand-pipes are yielded from the beds near the boundary be-
'tween Cb2. and Cb,. Strictly speaking, they extend vertically downwards

from the wave eut s"rface te the uppermost bed of Cb..
     2) The mother roeks containing the sand-pipes "are not always of

the same material: it is saRdstone at A-point, and mudstone at B-point.

Besides, the sediments of Cb,, coveying the mother rock are composed
of s.andstone in the outcrops of both A- and B-points.

     3) The sand-pipes are Iong elub-like in form, being expanded to-
wards the IovLTer portion, and are noticed standing almost vertically to the

bedding plaRes. They are open at the top and rotmded at the bottom.
    4) The sand-pipes are divided between two different forms from
the eharacters of the outline, the filling material and the mode of occur-

rence: one (I-form) is heart shape in cross seetion, contaiRs the shell of
Platyodon ni?)ponica and stands at 700-800 angles to the bedding plane,

while the other (II-form) shows circular in cross section, contains
Pholadidea (Penitella) kamalezLo"ensis and stands at various angles to the

bedding plane.

    5) The shells contained in the sand-pipes are found always in the
expanded bottom of it, and the direction of the length of shell shows to

be parallel to the elongation of the sand--pipes, with shiphonal eAd point-

ing upvtrard. It is suggested that such sheil remains have been buried
alive in sit'te at the bottom of the ereature's inhabitation.

    6) Some sand-pipes are oceasjonally intercrossed by others; in the
one case, the sand-pipe of I-form is intercrossed by one of II-form, and in

t,he other a II-form specimen is intererossed by the same forrr}. }Iowever,

it is remarkable that t･here is not aiay evidenee at all that a II-form is

iAtercrossed by I-form.

    7) The stratigraphical relation betvsTeen Cb, an(l Cb,, show that

there probably was an erosion interval, beeause some sand-pipes are
observed to be partiy eroded prior to the depositioR of the covering bed

of Cb,, the boundary plane between two beds shows uneven surface, and
moreover the roek fragments of Cb, are mingled into the overlying Iayer
(Cb,)･
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                  /t
            V'I. Comsiderations on the foregoing evidenee

                                            '                                                '    From the observation above stated, it is suggested that there rnay be

some interesting relations betvsreen the sand-pipes and the shell remains,

and between the sand-pipes and their surrounding sedirnents.
    1) From evidences 3) and 5), the writers feel assured of the eonelu-

sion that the sand-pipes with these shell remaiRs, vyTere created in origin

by the barial of burrows on the bottom where Plat･yodon ni?)ponica and
PholadicZea (P.) kamaine7'ensis were living. In other words, the sand-
pipes are the fossils of burrow cavities with the pelecypods that made

them buried in sitze at the bottom o£ their inhabitations.
    2) If the ecology of fossil Platyodon and PhoZadicZea were similar
to that of yecent species of these genera, the former which excavated the

tubular cavities of I-form, may be regarded as being an animal of heavy

clay or sand burrowing form, while the latter may be regarded a$
organisms which have excavated the inhabitation of II-form in solid rock

which viras near enough sea-level so thaZt they could attack it.

    3) If that is really so, the writers are strongly inc}ined to regard
the yelation of intercross of II- and I-form of the sand-pipes as represent-

ing the lapse of time when I- and Il-form had been excavated by each o£
the peleeypods respectively rather than the effect of some other condition.

Namely, it is reasonable to say that Pholadidea have excavated in solicl

rocl< shore, after the time when the sediments of sea-bottom where
Platyo(Zon iived, had solidified.

    4) The wave-cut surface lying between Cb2 and Cb,, represents
some erosion interval, after the depesition of Cb2 and Pre-Cb,, and during

this time interval, the following events might have been in progress: in-

habitation of Platyodon oii the deposit of Cb,. their death and burial-

so}idification of the deposit of Cb2, and fossilization of the sand-pipes of

I-form and PZatyodon nip?)oniea-iRhabitation of PhoZadiclea (P.) kama-

ku7'ensis on the rocky shore tmti} the beginning of deposition of Cb,,

      VII. Tentative conclusioxx as to the process of the creation

                          of the sandptpipe

    If the presumption above stated, were really true, it may be safe to
say that the sand-pipes were created as results of the following sequenees.
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[Sea-bottom]

Muddy or sandy. .. Deposits
shoes

Roeky

Sandy

v
shore ....

Y
shore ..,.

       [Sediments]

          of the･･･
   sediments of Cb.
         e"
 Filling the burrow...
  of Platyodon nipu-
      .  pomea
         ･
･ Solidification of the...

  sediments of Cb2
         ･
      Erosion .........

         v Filling the exeava-.
   tion of Pholadedea

         ･
, Solidifieation of the...

  sediments of Cb,

         [Anima} and fossils]
  Inhabitation of Platyo(lom nipupon-
   iea on sea-bottom
                e
  Death of Platgyodon
                l
                i
                e
 gossilization of I-form of the sand-
   pipe and shel] of Platyodon
               ･
 Inliabitation of Pholadiaect and ex-
   eavatioR of its habitation
               e
.. Death of Pholadidea

              vFossilization of II-form of
  sand-pipe and shell of Phoga

 the
aialea

    Reeently, K, SuyAMA and S. UTAsmRo (1953, 1955) have disetissed
the problem concerning "Lebenspze7'eoz" of habitations for some kind of
animals, and have pointed out the possibility that the remaii3s of inhabita-

tions of marine organisms (e.g. ?elecypods: SoZen, Pholadidea, and
Zio"faea, and Deea2)oda: Upaogebia), become sand-pipes in solidification of
fi11ing material of inhabitations.

    The sand-pipes of both forms I and II, here treated, may be the
writers believe now, presumably referable to that ease, as SuyAMA and
UTAsmRo stated. Bttt future investigations of further material may be
needed to arrive at a final conelusion.
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Fig.

Fig.

                    Explanati6n of Plate l

1. A hand speeimen ineluded numerous sand-pipes were eolleeted at the exposure

of A-point (about 12 l{m. upstream Of the HaboroTGawa,' Haboro-Maehi Tomamae-

Gun, Teshio Province). (×2/3.)
   The upper payt, fossiliferous sandstone, belongs to Cb3 and the lower pavt,

fine sandstone, is Cb2. ･
   In thls pieture, the two different forms ef the sand-pipes are shown: I-form

are A, B, and C, while II-form are D, E, F, and H. I-form of the sand-pipes
eontain shell remains of Plcctyodon nippo7zica and II-form eontain .l:VzolacZidea (P.)

kamak･ztrens･is.

   Further, this pieture shows the mutual relation which I-form (A) is inter-

crossed by II-form (E) of the sand-pipe. (U. H. Reg. No. 12139)

z. The photograph shows the example that II-form of the sand-pipe is intercut

by other individual of the same form (xl). (U. H. Reg. No. 12140)
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                        Expianation of Plate Z

   These hand speeimens derived from zhe exposure at B-point, showing relation of

bottoms to substratum and of fi11ing to burrows.
   The lower part is massjve mudstone (Cb2) and above is tuffaeeous sandstone (Cb,).

   In Figure 1 (×2/3), the concavity seen ac about eentral part represent the
                                                        . In this case, thesand-pipe of II-form, in whieh shell remains were not discovered
2:2ii,.m.kg-;`,,ge.eewws.die;sp,Lv%d,'.,F,i.g,",rS,k,gX,.Z/iib)?wa,:.:2e,.M.:d8.me,f,?tbr,9･ge,,g{

have beeR buried alive in sit2t at the bottom of the ereature's inhabitation, (U. ff.

Reg. No. 12138, 12141)
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Fig.

Fig.

 1-3. The sand-pipes

4-S. The sand-pipe
Side view (U.H. Reg.

 Explanation of Plate 3

 (All figures in natural size.)

of II-ferm. U. H. Reg. ,No. 12142; 12143,

     tt                             'of I-form. 4: Cross seetiori (U.B. Reg.

No. 12142).

12145.

No. I2151); 5:
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                   Explanation of Piaee 4

                    (All figures in natural size.)

Platyoelon nippon･ica Uozu"fl et FuJIE n. sp. U.H. Reg. No. i2146,

Fig. i-3. Sketeh showing the hinge of leit and right valves.

Fig. 4. Side view of right valve (Holotype) U.H. Reg. No. i2146

Fig. s. Dorsal view of same speeimen.

Fig. 6. HiRge of right valve (Paratype) U. }I. Reg. No. I2147

12147
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Fig.

Fig.

                    Explanation of Piaee S

                     (All figures in natural size.)

 l-3. PlbolacZ･idea (Penitella) kannaku･rensis (Yol<oyama): U.H, Reg. No. 12149,

12150.

1. Dorsal vjew.

2. Side view of left valve U. Hi Reg. No. 12150.

3. Sjde view of right va}ve U. H. Reg. No. 12149.

4-6. .Platyodon nippo7zica UozuMi et FuJIE n. sp. U. II. Reg. No. 12148
(Paratype)

4. Side view of right valve.

5. Posterior view of the same speeimen.

6. Dorsal view of the same specimen.
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