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PALYNOLOGXCAL SWDY ON THE HABORO COAL SEAM
     OF TklE ffABORO COAkelBEARXNG asC}RMATXON
       PALYNeLeGICAL STWIDIES ON NEOGENE COAL 1

                                By

                            Seizg SATo

           Contribution froni the department of Geology and Mineralogy,

               Faculty of Scienee, Hol{kaido University, No. 800

                           Xntrodtietion

    For peat the pollen analysis has been made on vayious phases in many

ftmdamental examinations. On the basis of such obseyvarlions many
interesting ancl tiseful interpretatiens have been repoyted. But for coal

it ean iiot be said thae the polleit aRalysis methed has been so mueh
ernployed as for peat; it has been eonsidered not so applicable as for peat.

The purpose of the pyesent woyk is to aseertaip. the characteristies of

pol}en distyibution in coal seams in detail. Thae is to say, from the data

deseTibed in the preseRt paper the writer has tried to get some answey

as to whether pollen analysis is applicable to conl in the same manner as

it is to peat or not, and what eonsidera£ion should be paid respectively
to the cases of peat and coal in this respeet. Moyeover, the writer expeets

to find out about the usefulness of pollen analysls for the coyye}ation of

coal searns, and to gain some information oii the forrnation of coal seams,

In the present paper, the wyitey tyeats only of the pollen which shows

a remarkable oeeuryenee in eonnect･ion with the formation and coryelation

of the partictdar eoal seam, and xfloreovey one whlch has a yather eharac-

teristic form that is not easily misidentified. On other po}lens some reports

will be made in other papers.

    The samp}es studied in pyeparation of the present paper, were t･aken

from the Haboro coal-bearing £oymation of Mioeene age whieh is dis-
tributed with workable coal seams in the northern part of Hold<aid6,

Japan. (Fig. 1)
    Besides, the writer vLrould lil<e to make the fol}owing point: iR this

coal seam pollen graiRs were so defoymed or broken that there are not a
few pollen grains whose geiieric names cannot be determined. So, the
writer felt great diffictilty:i'` to cleal wit-h these pollens quantitatively.

"" lll'Many authors, for exam' //le, ERD'rMAN, PoToNiE and etc. refer on sueh diMeulty.
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         On sampies, their locaiities and method of sampling

    The samples were taken from the Ha.boro main eoal-seam in the

Chikubetsti main pit and fyom the IE{aboro second pit. The order o£
succession, charaeters of rocks and the thickness of the formations in the

present area are as follows:
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   Quaternary {gli.".Vl.U.M

              Enbetsu formation (+1000m) (marine)
               (Mainly tuffaeeous mudstone, intercalating sandstone and diatom
   plioeene eaYth, in basal part thin "hard shale"

              Ogawa lignite-bearing formation (O-100m) (terrestrial)
               (Tuffaeeous sandstone, tuMte, agg}omerate, with lignite)

              Kotanbetsu fermation (+1000m) (marine)
               (Frequent alternation o£ sandstone, mudstone and eonglomerate.
                Rieh in huge bou}ders.)

                              iMudstone member (+50 m) )

   Mioeene ChikUbetSU fOrMatiOn i XiPtPeerrnaStai]:StmO:ie-bllSM(ob"eiso( +ml30 rn) i (÷ iso m)

                              k Lower sandstone member (+150 rn) 1

             Haboro (coal-bearing) formation (250-400m) (teryestrial)
               (Alternation of sandstone and shale, interealating several eoa} seams
                with a few worl{able ones)

             ffaranosawa formation (200-300 rn) (marine)
               (Alternation of tuffaeeous sandstone and mudstone with tuMte (10-
                40 m) on top)

   Lactreetaceeus{U7111iearin9yre8aaCr?,OUgS,i,OCI'rfS.5gt]a.r.i,")e)

    The samples are taken from the eoal-seam at 10 cm interva} vertically.

But, this interval is problerr}atic ; there must be kept in mind the foilowing

points. Namely, pollen ai3a}ysis has produced ry}aRy useful aiad interesting

results from sampliRgs at 10 cm intewal, but such a mat'ter is for peat,

and not for coal. During the time while peat ehanges to coal, dyhydration,

compaction and compression by such actions as loads and material decay

influence this process, and these eause the deerease of volume. This
deerease of volume is reported from 1/3 to 1/10 by White". So, 10 em
thickness of eoal-seam may correspond to 3e to 100 cm thickness of peat.

It is showfi in many papers that in e.5 to 1 m thiekness of peae, eonsider-

able floristie changes aye represented. So, a series of samples whieh are

taken from 10 cm interval may not represent the detailed fioristic change

during deposition of that eoal seam. But it is also a problematie matter

whether the eoal has eontinued under the same eonditions as well as peat :

the climatic during this coal formation rnay have not been as uniform
as in ease of oRe of those QuateTnary peats.

    Moreover, as a matter of fact, in such places as tunnels even sampling

   :'･` D. WHITE: 1913, p. 89,
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                      1-2 em errors.
The writer has made his examination tmdey such
6 shows 5 cm interval investigation eompaying with
 Though more detailed study such as examinnt･ioA

''j

:･

l. .,

  t'
  . ,-

  tf

e s lcg

at 10 cm intervals is frequently diffieult it must also be kept in mind
that the interva.I may inelude

                                                  eonsiderations.

is necessary before this possibility may be evaluated, even from these
figuTes it seerns that geneyal similarities are shown at even le em intervals.

    For caution's sake, the vLrritey t･reated the same handful of sarr}ples

two times respeetively. Restil£s aye shown ln Fig. 4. From them it is
concluded that in such a volume there is not any aceidental large fiuetu-

ation.

    The loealities wheye samples were taken and eolumnar seetion of t.he

coal seam at those places are shown in Figs. 2 and 3,

                      Laboratory treatment

    The samples were pounded finely into size to pass 30-4e mesh, It
i[.i..II.}. .enl.i.O.l}.9.El...1?.y .4f}IS.[.V.I}i{i.l<'i` that, x7vhen eoal is grotmd too fine up to '7o

   ':'` A. RAisTRici<; 1934-1935 p. 142,
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rnesh, about 50% of all the pollen (including spoyes) contained in the
sample rnay be broken, while in preparatioft to pass throLigh 50-60 mesh,

the most of them are llot so broken.

    The writer employed the treat･ment with 10% KO" solution a'f£er the
trea.tment with oxidizing Schulze so}ution. Nrst, O.2-O.3gr. of samples
were put into eentrifuge tubes aRd soaked IA 5ce Sehulze soiution for

36-48 hours. After this, the solution became reddish brown to brown.
Nex't, samples were centyifuged and washed vgiith water seveyal times

tintil Schu}ze solution was wholly removed. TheR, these samples were
treated with 10ec 10% KOH se}ution (40-7eOc) for about 30 mimites.
10% KOIEI solntion was added to the samples after this oxidizing treatmeAt

with Schtdz solution and the KOIE{ solution soen became dark-brown to
blael<. Then, the sa･mples were washed with wateT by centrifugal rnaehine

until color of so}utlon beeome c}ear. If samples are hlgh in ash conteRt,

for example coa}y shale, they are yemoved to polyethylene eentyifuge tgbe

ancl treated with IEIF (2-3 houys) to remove siliea,te and then washed

wit･h water several times. Finally, samples thus obtained stuek on the
bottom of centrifuge tube iR layers, These materials weye mounted with

g}ycerine gelatin and were ready for examlnation under the micToseope.
[I]o draw the po}len diagram, 200 grains were eounted Lmder the rnieroscope

with a mechaiiieal stage. In this ease 200 gra,ins ineluded uRideRtified

pol!ens. This happeRs beea･use sorne pollens tend to be so easily broken

or deformed that their identification is impossible whilst some aye easily

identified even Lmder a broken eondition, So, if the former poi}ens aye

excluded the later wi}l be over-evaluated. Some sam}]les have a great
content of polleR, for instanee, moxe thall 6eeO pollen grains have been

fotmd on a single eoverglass (22×22 mna).

                       Occtirrence of polien

    Pollen gTain in the present coal seain are so frequently and greatly
deformed that it is impossible to class!fy al} the pol}en by generie name oy

to apply quantitative (or statistical) dea}ing on all of each genus respee-

tively. Such a mattey is reported a}so in other papey'i`.

    The fol}owing pol}ens and spores were identified: LaTix, Pi,ceff, Abies,

Ts2ega, ]'inTes, SeiacZopitys, Co'y?)to7ne7'ia- Seqzeoia- Metaseqzeoia type, Taxo-

dizem, Gly2)tost7'obzes, Po2)uZz{s?, SaZix, Ady7'ica.2, lilngeZha7'clitia, hegZans,

.l)te7aoca7'ya, Ca7'ya, Atn-zes, Betzela, CaT?)inzes, Coo'yLzcs, Castanea, ,F'agzes,

   I':` ] 6'i6xaillple, G. 'ERDTMX'N: (1954) pp･ 215m217･
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QzLeo'ezes, UlmzLs, Zelkova, Nymphaeaeeae, Magnolia, Liqzeida77zbao', Rhzt,s.?,

Ilex, Ace7;?, Tilia, Myrio?)hyllzwn9, N･yssa, Ericaeeae and several kinds

of spoyes.

    OR the othey haRd, fessi} leaves from the Haboro (coal-bearing)
formation are not so abundant and they are poor in preservation. The
following p}ant fossils have beeik fotmd fyom Haboyo second pit and
Chikubetsu maiR pit ayea up to the preseRt: Metaseqzeoia oecicZentalis
(NEwB.) CHANEy, .Po?)zel2es latio7' AL. BR., Caoi?)inzes szebco7'data NATHoRsT,

Ost7'ya sp., ZeZkova Ungeo'i (ETTINGs.) KovATs, Sopho7'a miotia?)onica Hu

et CHANEy, Aceoi szLbpictze7n SApeRTA, Ti,Zia sp., Alangiz{m aeqz{aZifoZia

(GoEp.) KR¥sHT. et BoRsi<, ete.

    The pollens whieh show the most interesting oecurreRee of the re-
eognized specimens are Almes and Qzeere2es. On these po}len grains the
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following faets

1
)2)

3)

    The
}oealities.

samp}es

      were observed:
Alnus oeeuys dominantly towayds the substratum of the coal seam.

The dominant part- of Q'eeeoiczcs and that of AZnzes show a reverse

relationship, Especially, this irelationship oecurs suddenly at the

Iower part of the present eoal seam, This eharacteristic part is
presented i}i figures by letter x.

The quality o£ eoal tends to beeome better upwards from the
part at whieh the above-deseribed alteration oeetirs.

above-mentioned eharaeteyisties are reeognized thyough all the

  IB sueh figures as Figs. 6, 7, and 9, which are made on the
taken from the upper pa}'t of the coa} seam, the faets described
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in D, 2) and 3) can not be fo£md er only the QzLeo'ezes dominant part
appears. If more downwaitds sampling is done, the above-described rela-

tionships shall be fouiid.
    Next, it is a remarkable features that Erieaeeae pol}en a}ways occurs

in the upper part of the coal seam though in sma}1 quaBtity, while in the

Iower part it rarely occurs.
    Pin2Ls-Picea-Abies-'type po}}ens (most Pip-us) aye found coir}monly
through a}l parts of the eoal seam iii all localities though not very abundant-

ly, aRd they do not show aRy eertain trend.
    The oecurrenees of Betitla, Ca71)in?.cs, My7:ica and Coo'･ylzts-type poilens

are shown together as a egTve iR the Figs. 3-21, though some may dispute

this dealing manner o£ yepresentation which sueh different severa} genus
are shown together. The yeasoli fer whieh the wrker cteals so are these

pollen are not so abundant [except CoTyZus] and appear to have not so
significant meaning iR the presellt coal seam. The rnost remarkable
feature is the part of high frequeney such as shovgTR in Ngs. 5, 6, 8, 10

and 13. [l]hese high frequeney parts, are eomposed mainly of CorzllzLs.
This remarkable oecuyrenee is not reeognized in all }oealities, but it appears

to occur rather at randum. IIowever, that these parts aye found in the

Chil<ubetsu main pit area only may have some meaning and more observ-

ations are needed on this poin£.
    The above-described features are the propey chayacters of the present

coal seam and especially the featuye of oeeurreiice of AZnzLs and Q2eeo'ezLs,

and Erieaceae po}len may be useful for eorrelation of the present coal seam,

Consideratiofi

    Now, what do £he above-deseribed features mean?
    Firstly, in eonnection with the AZnzes and Q2ee7ieT{s oeeuryence the

followiRg paragraph quoted fi'om a paperh'` by H. GoDwiN that Teports
on pollen aRalysis of a bog in England which shows a suiccession: salt

marsh --> brackish water and wMow-alder earr --> oak wood, is very inter-

esting :

    "......Name}y, though yotmg to mature salt marsh with abundant
Graminaceae, aldey-willow scyub with abtmdaRt fern undergrowth, young
ash-oak wood progressively ki}}ing out the earlier scrub unti} finally pure

oak wood is indicated by the high value of the po}len.....the tree pollen

a}so refieets the same suceession, especially the very marked increase in

   ::: ll. GoDwiN: l934 p. 327.
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Qz{eo'czes pollen and correspoiiding decrease in Alozzcs. The same inversion

in the Telative importaRee of these trees is frequently shovLTn from the

base upwards through the fen beds and progresslve buildiBg tip of peat

above the water tab}e by the nattwal `reaetion' of the prisere......"

    The writer does iiot mean that this feature can be app}ied direetly
to the present coa} seam (for example, in the present eoa} seam fern
does not oecur very abuRdantly). But a similayity on the notewoythy
reveyse relationship between Atmes and Qzee7'ezes may make one eonsider
some eonneetion between the two cases. Moreover, t･he ehange is eonfined
in the IovLTer part at both eases, and qaality of coal become better upwards

from the part where this change oeeurs as i£ coyresponded to the phrase
"through young to rnature salt marsh".

    It is also remarkable that the oecurrenee of pollen of Ericaeeae which

prefer the acid soil condition and eommonly grow on bogs, was mainly
recognized in the uppey part of the pyesent coal seam, The feature appears

to eorrespond to a sticeession of alka}i--j-aeid soil eondition whieh is pro-

dueed in sueh a bog as is described in the above-mentioned paragraph
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as "pyogressive bui}ding up of peat above the watey tabie." In addition,

the fo}}owing sta£ement"'` is iRteresting in respect of Erieaceae: "they
thrive best in acid soil, for which a continlkal muleh of dead (oak) leaves

is helpful."

    It appears to the writer that the above-described aspects are Rot

   :i` GRAvE:, A. H.: 1952 p. 198,
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aeeidental, but an iRevitable phase in re}ation to the growth of peat NKrhich

produeed the Haboro main eoal seam in sitie. To state it from a different

angle, if this eoal originated alloetonously, why are the aspects of oecur-
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rence of Alnzes, QiLeo'ezts and Ericaeeae, which all are elosely ye}ated to the

eeologieal conditions of the peat swamp, similar 2Lhrough all the sampliRg

loeallties? On the other side why does not such similarity oecur through
all sampling localities of Bet7eta-Ca7'ptnzes-Co7'ylzts type pol}ens which

were not so closely related to peat swamp eaused to form the preseRt coal?

Namely, if mateTials which originated alloetonously were trafisported into

  qsh o
      :     2] ･      l,
    41 . Betula-cor･ylus AbSeS"?iCea Ertcaceae
      [ paarptnus tyPe -?Snus type     61      l
    B/ paercus
  C 10 'I
    12 il'"

    14 li Alnus

      ,
    16 ----------.------- -X

,iio'

  (t 24t

    26 c("
        't)
    28 {
       /--
    3C･ ...

     O lo 2e Jo ,se se so b7'o sog o )'O ?.eg.. O lo 2of o log

                    Fig. Is. HABORO SECOND. PIT G,

  Osu1 O

      2 BeftiuairapT:igrsyituyspe Ablpe?-nPugeetiarpe fli'tcaceae

      8i
   c     10f

     i2,

     16'

   c.sh 2iBo

     oo     L" lo 2o 3o 4o 5o g o lo 2o% o 10 2o fl O 10 [?･O%
                    Fig. I9. HABORO SECOND PIT H.



530 S. SAT6

the present basin by water it wou!d seem vLTater which traiksported the

pollen grains into this basin pyoduced the different distribution in eom-

pliance with the kind of pollen, and that is very unreasonable. I£ one
eonsiders the formation of the present eoal to have beeA in situ, it is ex-

plained that the CoryZzts might be grown loeally in the pea･t swamp vLrhich

formed the present coal seam and the po}len of Co7`yl･zes showed the locaily

great occurrenee owing to its dwarf bush form ; that appears rnore reason-

able. Though, before the writer forms a eone}uslon on the origin of the

preseRt eoal seam, more studies are needed on the occuryence o£ all the

sorts o£ vegetation and otheT (letailed obseyvations ai'e needed on the

coal seam; even on the basis o£ the above-noted matters it is reasonable
to think that the present eoal originated in sitze.

    As regards PinzLs-, Pieea-Abies type pollen: as the greater part of

these pollens were probably transpoyted by wind from the surrounding

high lands aiid have no conneetion with the swamp eonditioRs, their
oceurrence may not be very gTeat and does not show aiiy certain trend.

    In addition to the above-deseribed matters, another matter is ob-
served: clusters of pollen gra.iRs are sometimes found u"der the micro-
scope. The existence of these elusters means that these pollen grains were

not transported by (any water) cuyrent to the site of deposition, but fe}1
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into the sta･gnant wateT in the swarnp, fer if £hese elusters had been
transported by ctirreAts they might have been xesolved iRto separate pollen

grains. Consequently, the common existenee of elusteys of pollen grains

appears to styengthen the presumption of the forma,t･lon in siti･c of the

present eoal searn.

    Next, eommonly at the Quaternary peat beds of several deeacenti-
meters the meaning of the chaltges of vegetatioRs in thery} are reduced
mainly from the climatie side, Though these thiekness eorrespond to the
mueh Iess thicl<ness in the present eoal (as mentioned in the paragraph:

oR samples, their locailties and method of sampling) the writer could
not find any meaRing from the fiuctuatieR of vegetation of vegetation in

sueh a thickness. Conseqtiently, the treRds whieh the writer has discussed

in the present paper may be controiled by factors of rcueh larger seale

than those effeeting the Quaternayy peats. In other words, still more
studies frorn other points of vievgr may be needed for the exp}anation of

the forrna,tion of the Tertiary coal. But, the writer does not at a}1 neg}eet

that some Quaternary peats ma.y correspond to Tertiary coal iR respec£
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to the modo of formation.

    Though the writer can not refeT to elimatic effects £rom the present
data, but has discussed the formation of the present eoal seam prineipaliy

from the edaphic side much more study is needed on whether or not
elimatic e'ffects aye reflected in the fiuctuation ef the vegetat2on. It is,

however, eoneluded that the elimatie envirenrr}eitt of this area might be

tempeTate to warm-temperate eonsidering from the fioristie eornposition

and eomponent; especially from the existenees of Liqze?:daonba7', Nyssa･,

Glyptosto'ob2es, Taxodizem, Ilex, ete.

    Besides, to find the general trend of the fioristic change of one eoal

basin, sampling at one point in the basin is not suMeient; foy example, if

one samples at only the oRe points as in Ngs. 8 and 13 and make it the
repyesentation of this whole eoal seam, he may be gnable to find the rea}

distribution of Co7'yli{s and over-evaluate its oceuyrenee and disregayd the

meaning of the slight oceurrence of IZ77aicaceae.

                            Conelusion

    [Vhe following conclusions are Teached from the above-described
matters :

    (l) It seems that correlation of the coal seam by the pollen analysis

       method possible to some extent at the pyesent ease.

    (2) Though farther studies based on sampling at more elose interval

       are neeessary, it seems that pollen analysis at lecm in£erval
       (vertieally) sampling is satisfactoyy to show the general fioristic

       cha.nge.

    (3) The rapid decrease of Alnzt･s pollen is aceompanied by the rapid

       inerease of Qzce7'ezLs pollen at the Iower payt of the preseikt eoal

       seam, and upwards from this part the quality of coa} tend to
       become better.
    (4) It is more probable that the coal seam (llaboro main coal-seam)

       oTiginates in situ.

    (5) The fiora jtidged on the basis of pollen grains seems to indicate

       temperate to wa.rm-temperate climatie environment.
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            Explanatkoft of geig"res

sample llumbers.

the pevcentage of total pollen.

orizons from whieh Q2terc2ts occurs abundantly upwards and Al･nus shows

oecurrenee downwards. (refer to the paragraph ``oeeurrence of pollen ")
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                         size (xt)

Ulm2ts 34×28Ll'lmus 33×32Liquidaonban' 46×37Liqui,dambar 37
Tilia 40×32
Erieaeeae 27,,x 25
Erleaeeae 25×23ef. Engelhao"ditia 19

b. Ilex 28×20
Nympheraeeae 67×60
Nympheraeeae 63×44b. Lycopodiaeeae 35
Lycopodiaceae 43×40
Oswz2cnaa? 42×32
LyeopodiaeeaeorLygodiaeeae 42×32

b. Cyatheaeeae 48
Polypodiaceae 38×32
Polypodiaceae 36×24Undeterminable pollen 33
Fungus (Septone7na) 67
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Chikubetsu main pit
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