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                     Family MENISPERMACEAE

                    Coccutus exoevesis new species

                     PL 11, figs. 1, 5; pl. 12, fig. 2

Cercidipdyllttm7'aponicum SiEB, and Zucc.. ENDo, Bull. Natl. Sci. Mus., pl. 21,

   figs. 3-S, 1968.
Cercidipdyllum arcticttm BRowN. ENDo (in part), ibid,, pl. 20, figs. 3,4 (not fig. 5);

   pl, 21, fig. 9 (not figs. S-8); pl. 26, figs. 1, 3, 1968.

   Description: Leaves oval or orbicular to depressed orbicular or depressed
obovate, 3.7 to 6.S cm. Iong and 3.2 to 9cm. wide; apex obtuse to truncate with
slightly cordate form; primary veins three; midvein nearly straight, more stout
than lateral primaries, usually having 2 or 3 secondary veins in the upper portion;

lateral primaries diverging nearly along the midrib, then turning up at 20 to 40
degrees, curving upward, reaching near apex, joining the lowest pair ef secondaries

on the midvein; abaxial secondaries from lateral primaries 5 to 6, gently curving

up, forming loops near the margin; tertiary veins among intersecondary spaces
forming coarse, irregularly polygonal network; tertiaries ofmarginal border branch-

ing from secondaries, forming small marginal loops; nervilles finely reticulate;
margin nearly entire, irregularly undulate, sometimes irregularly shallo.wed-lobed;

texture thin; petiole thick, but rather slender, 3 to 4cm. Iong.
    Remarks: A number of well-preserved leaves from the all localities are closely
similar to Heaera, Coccztkis and Sinomenium in general appearance, and are referred

to Cocculus by their marginal and venation characters. They show highly variable
shape and size as similar as in the leaves of the living Cocculus. Leaves figured as C.

heteromorpha (KNowLToN) BRowN from the Miocene floras of Honshu and Hok-
1<aido (TANAi, 1961), are similar to C. egoensis, but differs in marginal characters.

'I"his new species is closely similar to some leaves of C. .flabella (NEwBERRy) WoLFE

from the Paleogene of Alaska (WoLFE, 1966) in their shape and venation. But a
single Ieaf figured by WoLFE (WoLFE, 1966; pl. 1, left figure of fig. 2), is rather
referred to Disanthus, and is closely similar to D. nipponicus. Several leaves de-

scribed as Cercidip]tyllum ]'aponicum and C. arcticttm (in part) from the Ikushunbetsu

fiora (ENDo, 1968) have undulate rnargin, and are undoubtedly referred to Cocculus

     .exoenszs.
    Occttrrence: Harutorimine; Nakanosawa, Yubetsu.
    Collection: H.U.M.P., holotype no. 2S906b; paratype no, 25964; hypotype

no. 2S96S. '
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                     Family HAMAMELIDACEAE

                     Disanthus nipf)onicees TANAi

Disanthus nipponicus TANAi. Trans. Proc. Palaeont. Soc. Japan, N.S., no, 66, p. 58,
    pl. 6, figs, 3, 7, 1967.

Disanthus eocercidijTolius MATsuo. Ann. Sci, Kanazawa Univ., vol. 4, p. Sl, pl. 7,

    figs. 4-6, 1967. '

    Remarks: This species was lately established on the basis of well-preserved
'leaves from the Paleogene of the Kushiro and Ishikari coal fields. It is closely
similar to the modern Disanthus cercidijblius MAxiM., which is rarely living in

Honshu and Shikoku, Japan, and in centra! China. D. eocercidijblius recently
established from the Eocene Takashima fiora of Kyushu (MATsuo, 1967) is more
similar to the modern species in their shape, but is inseparable from C. nipponicus.

    Occurrence: Harutorimine.

                    ffamamelis kesshiroensis TANAi

Hamametis kushiroensis TANAi, Trans. Proc. Palaeont. Soc, Japan, N,S., no. 66, p.
    S9, pl. 6, figs. S, 6, 1967.

Viburnum nordenskioldi HEER, ENDo, Bull. Natl. Sci. Mus,, vol. 11, no. 4, p.. 441,
    pl, 19, figs. 1-3, 1968.

    Remarks: This species was recently established on the basis of well-ripreserved
leaves from the Harutori coal mine, and is closely similar to the modern llamamelis

1' aponica SiEB, and Zucc. widely distributed from Hokkaido to Kyushu. Two leaves
described as l7ibztrnum nordenskioldi from the Ikushunbetsu flora (ENDo, 1968)
are referred to Elamamens in their secondary venation and undulate margin, and are
included in ll. kttshiroensis.

    Occurrence: Harutorimine.
    Collection: H.U,M.P., holotype no. 2S863; hypotype no, 25864,

               Liguidambar miosinices Hu and CHANEy

                             Pl. IS, fig. 8

Liguidnmbar miosinica Hu and CHANEy, Palaeont. Sinica, new ser. A, no, 1, p. 46,
    pl. 23, figs. 1, 2, 1938.

  TANAi, Trans. Proc. Palaeont. Soc. Japan, N.S., no. 66, p. 60, pl. 7, figs. 2-6,
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    1967.
Ligz{idambar protqfbrmosana var. eocenica ENDo, Bull. Natl. Sci. Mus., vol. 11, no. 4,

    p. 43S, pl. 24, figs. 1-4, 1968.

   Remarks: Liguidambar leaves from the Paleogene of Hokkaido were already
discussed by the writef (TANAi, 1967), and all of them are closely similar to the
modern L. formosana HANcE of East Asia. A single specimen from the Yubetsu
formation is five-lobed, but is closely similar to the five-lobed leaves of L. formosana

in their venation character. A compressed fruit covered with a number of long
spines from the Harutori mine, is referred to Liguidambar by its characteristic fea-

ture.

    Occurrence: Harutori mine; Nakanosawa, Yubetsu.
    Collection: H.U.M.P., hypotypes nos. 25865, 25966.

                       Family PLATANACEAE

                   PIatanzes aceroides GoEppoERT

                            PI. 12, fig. 9

Platanus aceroides GEoppERT, Die tertiare Flora von Schossnitz in Schlesien, p. 21,

    pl. 9, figs. 1-3, 18S5.

 ' ENDo, Tokyo Hakubutsugaku--zashi, vol. 35, p. 390, text-figs. 2, 5, 1937.

  OisHi and Huzioi<A, Jour. Fac. Sci. Hokkaido Univ. ser. 4, vol. 7, p. 106, pl.

    15; pL 16; pL 17, fig. 1, 1943,
Platamts aceroides GoEppERT subsp. yzsbariensis ENDo, Bull. Natl. Sci. Mus., vol. 11,

    no. 4, p. 434, pl. 16, figs. 1-4,; pl. 17, fig. 1; pl. 26, fig. 8, 1968.

    Remarks: A number of large leaves, though most of them are incomplete, are
identical with P. aceroides in their cordate base, characteristic venation and marginal

serration, which was widely distributed in the Paleogene of the northern hemisphere.

As already stated by OisHi and HuzioKA (1943), P. aceroides along with P. guillelmae
is commonly found in th Paleogene coal--bearing formations of the Kushiro, Ishi-

1<ari and Rumoe coal fields, Hold<aido. These two Paleogene plane-trees only
survived in the lower--Middle Miocene of southwestern and central Hokkaido. P.
aceroiaes is closely similar to the modern P. occidentalis LiNN, of the southeastern

United States and P. orientalis LiNN. of western Asia and southeastern Europe,

    Occurrence: Harutori mine; Nal<anosawa, Yubetsu; Shakubetsu mine; Pon-
Shitakara, Yubetsu; Shoro; Shiranuka; Onbetsu mine.
    Collection: H.U.M.P., hypotype no. 25967.
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                    Plntanzes guiegelmae GoEppERT

                             PI. 12, fig. 6

Platanus guillelmae GoEppERT, Die tertiare Flora von Schossontz in Schlesien, p. 21,
    pL 11, figg. 1, 2; pl. 12, fig. S, 18SS.

  ENDo, 'I'okyo Hakubutsugal<u-zashi, vol. 3S, p. 389, text-fig. 4, 19S7.

  OisHi and HuzioKA, Jour. Fac. Sci. Hokl<aido Univ, ser. 4, vol. 7, p. 110, pl.
    17, figs. 2, 3; pl. 18, figs. 2, 3, 1943,

Sassopas orubariensis ENDo, Bull, Natl. Sci. Mus., vol. 11, no. 4, p. 433, pl. 24, fig. S,

    1968.

    Remarks: A number of fragmentary leaves are referred to P. guilleimae by
their cuneate base and venation. A single incomplete leaf established as Sassopas
orubariensis from the Ikushunbetsu fiora (ENDo, 1968) is probably referred to Plata-
nus guillelmae by its venation and basal form, though its upper portion is lacking.

P. guillelimae was considered to be synonymous with P. aceroides by some European

and North American authors such as KRAusEL and MEyER (1917) and MAcGiNmE
(1941), because there are intermediate leaf forms between these two species. On
the other hand, there are many authors who consider them to be specifically distin-

guishable, such as OisHi and Huzioi<A (1943), ENDo (1937), KRysHToFovicH (1956),

and HEER (1878). The'author have only smal collection of these well--preserved
sycamore leaves, and so will discuss in future paper.

    Occurrence: Harutori mine; Tokomuro; Shiranuka; Onbetsu mine.
    Collection: H,U.M.P,, hypotype no. 2S968.

       Family ROSACEAE

opiraea kasshiroensis new species

         Pl. 7, figs. 3,4

    Description: Leaves nearly orbicular, 2.S to 3.7 cm. Iong and 2.1 to 3.4 cm.
wide; base rounded; apex obtuse; midrib stout, thick, somewhat flexuous; se-
condary veins prominent but rather slender, S or 6 pairs, subopposite to sLibalter--

nate, diverging at angles of 30 to 40 degrees on the middle, at larger angles in the

lower, slightly wavy, craspedodrome; a few branches near the margin originating
from secondaries, ending in marginal small teeth; tertiaries thin, forming large
network; nervilles finely reticulate; margin somewhat incised, doubly serrate, with

rather obtuse teeth; texture thin; petiole thick, more than 3 mm. Iong,
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    Remarks: Two leaves, though somewhat incomplete, are referred to Spiraea
on secondary venation, and is closely similar in shape, venation and margin to leaves

of S. betulijblia PALL. and S. nerwosa FRANcH. and SAv. of Japan. No fossil Sl)iraea

in the world is comparable to our specimens.

    Occurrence: Harutorimine; Shoro.
    Collection: H.U.M.P., holotype no. 25969; paratype no. 25970.

            Family RUTACEAE

, ,Ztznihoaylum obZongatum new species

              Pl. 12, figs. 5, 8

    Description: Leaflets oblong to ovate-lanceolate, 4.2 to 7 (estimated) cm.
Iong and 1.2 to 2.8 cm. wide; apex abruptly acute; base asymmetrically rounded,
slightly cordate; midrib stout, nearly straight; secondary veins slender, 10 .to 12

pairs opposite to subopposite, somewhat narrowly spaced at lower part, diverg                                                                lng at
angles of 50 to 6e degrees at the middle, at nearly right angle in the basal part, g.en?ly

curving up, ending in marginal teeth, sometimes forl<ing in the halfway; tertiangs

thin, making irregularly quadrangular mesh; nervilles finely reticulate; margm
finely serrate, with remote but acute teeth which include a gland respectively; tex-

ture thin; petiolule missing,
    Remarks: These leaflets are suggestive of Sorbus or Spiraea in shape and
venation character, but are apparently referred to Zanthoaylum in having glands on
marginal teeth. They are closely similar to leafiets of the modern Z. planispinum
SiEB. and Zucc. of East Asia. No similar leaflet of Zanthoayinm is comparable to
Z. oblougatum, though a number of species of Zanthoayinm have been reported from

the Tertiary of Europe and North America. Three leaflets figured as Fagarq
ailanthoides SiEB. and Zucc. (Syn. Z. ailanthoides) from the Late Miocene Omi
fiora of north-central Honshu (KoNNo, 1931) are somewhat similar to Z oblofrga-

tum.
    The modern equivalent, Z. planispinum, is distributed in central and western
Honshu, Shikoku and Kyushu, and extends into southern Korea, China, Ryukyu

islands and Formosa.
    Occurrence: Harutori mine; Nakanosawa, Yubetsu.
    Collection: H.U.M.P., holotype no. 25971; hypotype no. 2S972; no. 25973.
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    Family

Canarium

BURSERACEAE

exoanum new specles

PL 13, figs. 3, 7

    Description: Leaflets ovate, 7.S to 11,S cm. Iong and 4.1 to 6cm. wide; apex
abruptly rounded and prolonged to an acute tip; base asymmetric, rounded on one
side, cuneate on the other; midvein stout, nearly straight; secondary veins rather

slender, 6 to 7 pairs, opposite to alternate, somewhat irregularly spaced, leaving

midrib at angles of SO to 60 degrees in the middle portion of blade, gently arched,

near the margin curving upward, branching and looping with the adjacent second--
aries; the lowest pair ofsecondariesjust within and parallel to margin; subsecond-

ary veins slender but prominent, nearly parallel to secondaries; tertiaries percurrent,

enclosing large quadrangular meshes; nervilles thin, forming fine network; mar-
gin entire; texture firm; petiolule missing.

   Remarks: Several impressions of well-preserved leafiets are closely similar
to those of the modern C. album RAEuscH in asymmetric base and secondary vena-
tion, which is living in Kwangtung and Hainan provinces of southern China. No
fossil leaflets in Japan is comparable to this new species, but several seeds of C.

album were reported from the Upper Miocene floras of Nara Prefectue, western Hon--

shu (KoKAwA, 19SS). C. egoanum closely resembles C. calijbrnicum from a Middle
Eocene flora of central Sierra Nevada, the western United States (MAcGiNiTiE,
1941).

   Occztrrence: Harutorimine.
   Collection: H.U.M.P., holotype no. 2S974; paratype no. 24975.

                        Family MELIACEAE

                  Cedeela kttshiroensis new species

                             Pl. 14, fig. 6

                                             i    Description: Leaflets ovate to broadly elliptical, 6.5 to 8 cm. Iong and 3.4 to

4 cm. wide; apex somewhat acuminate; base obtuse to broadly cuneate, slightly
asymmetrical; midrib rather stovt, slightly arched; secondary veins thin, 8 to 11
pairs, opposite to subopposite, somewhat irregularly spaced, diverging at nearly
right angle on the lower half, at about 70 degrees on the upper half, near the margin

abruptly curving up, making a distinct loop with upper secondaries; tertiary veins

forming a coarse polygonal network; nervilles thin, finely reticulate; margin nearly
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entire, sometimes with remote and obtuse teeth; texture thin; petiolule stout,

2 mm. Iong.
    Remarks: These leaflets are suggestive of Rhtts or Spondias in shape and sep-
condary venation, but are referred to Cedeela in the presence of marginal obtuse
teeth. They closely resemble leafiets of the modern C. sinensis JussiEu of southern

China, though they are, in general, somewhat shorter than the modern leafiets.
Leaflets of C. sinensis show the combination of entire to serrat margin, and are
rather usually remotep-serrate; on the one hand, leafiets of Cedrela now living in

tropical America and West Indies are usually entire--margined.
    The fossil Cedrela has been widely recorded through the Tertiary of the north-

ern hemisphere; three species has been known in East Asia. C. kushiroensis re-
sembles C. nipponica recently described from the Miocene Yoshiol<a fiora of south--

western Hokkaido (TANAi and N. Suzui<i, 1963), but differs in secondary venation
and serrate margin. Another similar species is C. Iancijblia (LEsQ.) BRowN having
leaflets with serrate margin, from the Lower Oligocene Florissant flora of Colorado,

the western United States (MAcGiNiTiE, 19S3), but our new species distinctly

differs in shape.

    Occttrrence: Harutorimme.
    Collection: H.U.M.P., holotype no. 25976.

                     Family EUPHORBIACEAE

                 GIochiaion j'aponicesm new species

                           Pl. 13, figs. 1, 5

   Description: Leaves ovate to ovate-Ianceolate, 9.5 to 10 cm. (estimated) long
and 4.8 to S cm. wide; apex acuminate; base rounded to broadly cuneate; midrib
stout, straight; secondary veins slender, about 5 subopposite pair, irregularly
spaced, diverging at 40 to 50 angles, gently curving up, along the margin extending

upward, forming distinct loop ; slender 1 or 2 subsecondaries in each intersecondary
spaces diverging at angles of 65 to 70 degrees, reaching marginal loops; a pair of

slender subsecondaries originating near the base, extending up along the basal
margin; tertiaries among intersecondary spaces thin, forming large, irregularly
polygonal networl<, tertiaries near the base forming small loops or irregular network

outside ofsecondary loops; nervilles thin, finely reticulate; margin entire; texture

firm; petiole thick, but almost missing.
    Remarks: This new species is described on the basis of several incomplete
leaf impressions from the Harutori mine. Though fragmentary, these leaves have
a characteristic venation, and are closely similar in shape and venation to those of

the modern Glochidion philippicum (CAB.) C. B. RoB. of tropical and subtropical
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Asia. The fossil leaves are also similar to leaves of Lindera and Meratia; they
especially resemble those of the modern Linaera glauca (SiEB. and Zucc.) BLuME
and L, umbellata THuNB. of East Asia, and those of Meratia praecox REHD. and X7ViLs,

of. 9hina. But these modern leaves of Linaera have scarce subsecondary veins
onginating from midrib. G. 7' aponicum is the first record of this genus in the Tertiary
of East Asia, and has no definitely similar fossil leaves. It is somewhat similar to

.L, gaudini (NATHoRsT) TANAi from the Middle Miocene of Honshu, Japan (TANAi,
1961), but differs in details of venation. G. 7'aponicum is also similar to Rhamnus

eoutil<'s ENDo described from the Ikushunbetsu flora (ENDo, 1968) in secondary
venation, but differs in                    marginal character.
    The close living species, C. philippicum, is widely distributed in Formosa,
southern China, extending into Malaysia and Philippines.

    Occurrence: Harutori mine.
    Collection: H.U.M.P., holotype no, 2S977; paratype no. 2S978.

Malgotus hokkaidoensis nev;r species

Pl. 13, fig. 8

    Description: Leaves variable in size and shape, commonly ovate to oval,
somewhat asymmetaical, 6.5 to 10.5 cm. Iong and 3.6 to 6.7 cm. wide; apex acute
or somewhat acuminate; base broadly cuneate to rounded; palmately veined, with
S primaries; midrib stout, nearly straight; inner pair of primaries stout as similar
as midrib, making arigles of 25 to 35 degrees with midrib, gently curving up, camp-a

todrome, branching off 4 or S abaxial secondaries ; outer pair slender, usually parallel

with the margin, unbranched; 3 to S pairs of secondaries, subopposite, diverging
at apgles at 40 to SO degrees, then gently curving up, subparallel to the inner pri-

maries; all primaries and secondaries abruptly curving up just within the margin,
making distinct loops; tertiaries distinctly percurrent; nerviiles finely reticulate;

margin entire, but somewhat undulate in the upper part; texture firm ; petiole thicl<,

more than         1 cm. Iong.
    Remarks: Only one complcte leaf and several fragrhentary specimens from
the Harutori mine are referred to Mallotus in the venation character, though glands

al'e.not preserved at the base on underside of blade. These leaves are closely

sim.ilar to those of the modern M. philippensis (LAM.) MuELL.-ARG. of tropical
rggi,ons of Asia and M. 7'aponict{s MuELL.-ARG. of Japan and China, particularly most

similar to the former. Among the fossil Mallotus M. hokkaidoensis closely resembles

M. oregonensis SANBoRN in shape and venation, which was described from the Upper

Eocene      Comstock flora of west-central Oregon (SANBoRN, 1937). Another similar
species is M. ripairius MAcGiNiTiE from a Middle Eocene flora of the central
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Sierra Nevada, the western United States (MAcGiNiTiE, 1941), but M. riparius
is somewhat different in secondary venation. M. hokkaidoensis is closely similar
to Ficus colztmboides ENDo and F. egoensis ENDo from the Ikushunbetsu fiora (ENDo,

1968), and further collection of more specimens may show that these three are
conspecific.

    The closest living species, M. philippensis, is widely distributed in the tropical

and subtropical regions of Asia: India to southern China, the Philippines south-
ward to NevLT South Wales of Australia, and Formosa to Ryukyu islands.
    Occurrence: Harutori mine.
    Collection: H.U.M.P., holotype no. 2S979.

                     Family CORIARIACEAE

                           Coriaria sp.

                          Pl. 13, figs. 2, 4

    Description: Leaves broadly lanceolate, 3.2 to 5 cm. (estimated) long and 1.2

to 2.9cm. vsride; apex probable acuminate; base rounded; midvein straight,
prominent; proximal pair of prominent subprimary veins leaving midvein about
1.5 mm. above the base at angles of 20 degrees, then roughly conforming to margin,

acrodromous; a pair of thin, distal subprimaries arising from the base, parallel
to the margin through half the blade ; about 8 pairs of secondary veins thin, leaving

midrib at angles of about 50 degrees, curving up; nervilles indistinct, finely reticu-

late; margin entire; texture thin; petiole subsessile.

    Remarks: Two incomplete impressions of small, triplinerved leaves from
the Okotsu pit are identical vLTith Coriaria in their shape and prominent palmate

venation. They are closely similar to leaves of the modern C. intermedia MATsu-
MuRA, which is common in valley bottoms and mountain slopes in Formosa. This
fossil species somewhat resembles Sinilasc at a general appearance, but differs in,
primary aRd secondary venation; for instance, it is closely similar to S. rubyensis

BEci<ER from a Oligocene flora of southwestern Montana, the western United States
(BEcKER, 1961), but the distal subprimaries of S. rubyensis diverge from the base,
    Our specimens are the first record of Coriaria from the Tertiary of Japan, As
already stated by MAEi<AwA (1960), Coriaria is one of the older shrubs having primi-

tive fiower structure, aiid shows disjunct distribution in tropical or subtropical

regions of the world.
    Occurrence: Harutori mine.
    Collection: H.U.M.P., nos. 2S980, 2S981.
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                      Family AQUIFOLIACEAE

                       XIex obovata new species

                             Pl. 13, fig. 6

    Description: Leaves obovate, 5.S to 12 cm. Iong (estimated) and 2.1 to 4.S cm.

wide; apex incomplete but probably acuminate; base cuneate to acute; midrib ,
stout, somewhat arcuate; secondary veins rather thick, prominent, 5 pairs, op-
posite to subopposite, diverging at angles of 40 to 4S degrees, near the marging

curving up, forming distinct loops; a slender subsecondary vein diverging from
the midrib among each intersecondary spaces, parallel to the secondaries; tertiaries

thin, coarsely reticulate; nervilles indistinct, making fine, polygonal network;
margin slightly recurved, crenulate; texture subfirm; petiole stout, incomplete,

more than S mm. Iong.
    Remarks: These fossil leaves from the Harutori mine are referred to Ilex
by their secondary venation and crenulate margin. They are also similar to leaves
of Celastrus and Et{oaymus, but differs by thin, indistinct tertiary venation. No
fossil leaves of Ilenc in the world are similar to L obovata. It resembles Celastrus

aralensis BuDANTsEv from the Oligocene of North Aralian region, Kazakhstane,
U.S.SR. (RuDANTsEv, 19S9), but looping of secondary veins in C. aralensis is nearer

to marginal border. Among the Iivipg IZex of the world, L obovata is closely similar

to the modern L kanehirai KoiDzuMi and L kusanoi HAyATA of Formosa, though
the living species usually have somewhat smaller leaves.

    Occurrence: Harutori mine.
    Coltection: H.U.M.P., holotype no. 2S982; no. 2S983.

                        Family ACERACEAE

                        Acer arcticum HEER

                           PI. 14, figs. 3, 7

Acer arcticum HEER. Flora fossilis Arctica, vol. 4, pl. 86, pl. 22; pl. 23, pl. 24, figs.

    1, 2; pL 25, fig. 1, 1877.

  NATHoRsT, Pal. Abhandl. vol. 4, p, 11, pl. 3, fig. 1, 1888.

  OisHi and HuzioKA, Jour. Fac. Sci. Hokkaido Univ. Ser. 4, vol. 7, pl. 87, pl. 9,
    figs. 1-S, 1943.

  ENDo, Proc. Trans. Palaeont. Soc. Jap. N.S., no. SO, p. 66, pl. 10, figs, 4, S,

    1963.
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    Remarks: Many leaf impressions from all localities are identified as A. arcticum

HEER by their shape, venation and margin, which was widely distributed in the
Paleogene of Eurasia and Alaska. No modern maples in the world is definitely
comparable to A, arcticum; however A. arctict{m is somewhat similar to some leaves

of the modern A. spicatttm Lam. Iiving in the northeastern United States and ad-

jacent Canada.
    Occurrence: Harutorimine; Tokomuro; Shiranuka.
    Collection: H.U.M.P., hypotypes nos. 25984, 29985.

                    Acer keeshiroanum new species

                             PI, 20, fig. 1

    Description: Leaf penatgonal in general outline, 10.3 cm. Iong and 13 cm.
wide, palmately five--lobed by narrow sinus; medial and lateral lobes oblong in
shape, the basal pair of lobes smaller than others, somewhat triangular in outline;

base broadly cordate; margin oflobes roughly dentate with unequal dents; margi-
nal dents pointed, numbering 3 or 4 on one side of each lobe, one of these dents
is usually large; apex of each lobe gradually narrowed, acute; medial primary
veins stout, nearly straight, somewhat tapered at apex; lateral primary veins straight,

leaving the midrib at angles of about 40 degrees; basal pair of primary veins leaving

the midrib at angles of 70 to 7S degrees, slightly arcuate; secondary veins from the

medial and lateral primaries thin, 4 or S pairs, diverging at angles of 30 to 40
degrees, mostly craspedodrome, entering into marginal dents; 1 or 3 subsecondary
veins leaving the primaries, slender, nearly parallel to the secondary veins, camp--

todrome to the margin; tertiary veins irregularly percurrent, enclosing fine, poly-
gonal network; nervilles thin, finely reticulate; texture thin; petiole strong,
1.5 mm. thick, more than 3.S cm. Iong.
    Remarks: A single leaf of maple from the Yubetsu formation, though some-
what incomplete, is undoubtedly referable to the section Platanoidea in its charac-

teristic feature; it is closely similar to the modern Acer mtyabei MAxiM. of Japan
and A. campadocicum GLEDiT. of Small Asia and Caucasas. It is also similar to the
modern A. campestre LiNNE of Europe, which belong to the section Campestria.
    Among the fossil maples this new species is closely similar in general outline

to A. ezoanum OisHi and HuzioKA commonly found in the Lower and Middle
Miocene ofJapan (OisHi and Huzioi<A, 1943 b; TANAi, 1961), but differs in margi--
nal dentation. Leaves of this Miocene maple have usually larger, more than two
dents in each lobe excepting the basal pair. Another similar species is A.fatsiaefblin

Huzioi<A from the Middle Miocene of Korea (HuzioKA, 1943), but this Miocene
species is distinctly different in marginal character. A. kushiroanum .is also similar

in general appearance to leaves of A. paleosaccharinum STuR from the Late Oligocene
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of Czechoslovakia (KNoBLocH, 1961), but differs in

Occttrrence: Nakanosawa, Yubetsu.
Collection: H.U.M.P., holotype no. 2S990.

marginal dentation.

   Acer oishii new species

Pl. 14, figs. 1, 4, 5; pl. 20, fig. 4

Acer trilobatum proditctztm (Al. BRAuN)
    182, p. 135, pl. 76, fig. 2, 1936.

Acer sp. OisHi and }IuzioKA, Jour. Fac.
    pl. 14, fig. 1, 1943.

HEER.

Sci.

HoLLIcK,

Hokkaido

U.S.G.S

Univ. ser.

. Prof.

4, vol.

Pap.

7, p. 97,

    Description: Leaves pentagonal in general shape, shallowly 3--lobed, apical
lobe marked by 2 prominent lateral lobes midway and one or more pairs of smaller
lobes toward the apex; length 8 to 13 cm., width 7 to 12.S cm.; base deeply cord-
ate; margin irregularly serrate except at the base; midrib stout, nearly straight,

somewhat tapered apically; lateral primary veins leaving the midrib at the angles
of 45 to 50 degrees, branching abaxially 8 or more craspedodrome secondary veins;
secondary veins leaving the midrib, 6 or 7 pairs, rather slender, nearly parallel to
lateral primaries, craspedodrome except the lowest pairs which fork near the margin

and loop around the sinus; tertiary veins irregularly percurrent, enclosing fine,
polygonal network; nervilles thin, distinct, finely reticulate; texture thin; petiole

stout, long, the longest about 7cm. Samara oblong, about 1.8 cm. Iong; wing
1.S crn. Iong, and O.6 cm. wide at the upper part, gradually narrowed to the base,

rounded at the apex; outer margin nearly straight, inner margin gently convex;
veins indistinct, numerous, curving inward and dichotomously branching; seeds
oval, abput 4 mm. in diameter,
    Remarks: This new species is represented by a number of well-preserved
impressions of incomplete leaves from the Harutori and Yubetsu formations.
These leaves are closely similar to the modern A. ptcnanthum K. KocH. of Japan,
and to the living A. rubrum LiNNE of North America, especially most similar to the
latter. A. nvcanthum is living in the valley bottoms along the Kiso river of central

Honshu, Japan. Incomplete samaras referable to this species were found with the
leaves from the Harutori mine, and they closely resemble those of the modern A.
rubrum in shape and size.
    Among the fossil Acer, A. oishii most closely resembles A. aeguidentatum LEsQ.

from the Middle Eocene floras of North America (LEsQuEREux, 1878; MAc-
GiNiTiE, 1941), which resembles the modern A. ntbrum. It is also closely similar

to leaves frequently described as A. trilobatum productum from the Tetriary of
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Eurasia and North America (HEER, 18S9; LEsQuEREux, 1873; OisHi and Huzioi<A,
1943; ENDo, 19S9), but the European species is more deeply lobed and smaller
in lateral lobes. However, a fragmentary leaf figured as A. trilobatum productum
by HoLLici< (1936) from the Paleogene of Alaska is dificult to spearate from A.

oishii in all characters. .
    A. oishii is named in honour of late Dr. Saburo OisHi, the former Professor
of Paleontology at Hokl<aido University, who did a number of excellent worl<s on

East Asian paleobotany.
    Occurrence: Harutorimine; Nakanosawa,Yubetsu; Shakubetsumine; Pon-
Shitakara, Yubetsu.
    Collection: H.U.M.P., holotype no. 25986; paratypes nos. 25987, 25988,

                    Family HIPPOCASTANACEAE

                           Aescuins sp.

                            Pl, 15, fig. 3

    Description: Leaflets incomplete, upper portion missing, obovate, 6 to 7.S cm.

wide, length unknown; base gradually narrowed, cuneate, somewhat asymmetric;
midrib stout, nearly straight, 1 mm. thick; secondary veins, thick, prominent,
diverging at SO to 60 degrees, and at more angles near the base, nearly straight or
slightly curved, near the margin forking, entering marginal teeth; tertiaries thin,
indistinct, percurrent; nervilles thin, finely reticulate; margin irregularly crenato-q

dentate; texture thin.
    Remarks: Two incomplete leafiets from the Harutori mine are referred to
Aescuins by their shape and secondary venation. They are more closely similar in
their marginal character to the living A. hippocastanum LiNNE than the living A.
turbinata BLuME of Japan. Our fossils are separable from Miocene species, A.
may'us (NATHoRsT) TANAi, which was described from the Miocene of Honshu and
Hokkaido (TANAi, 1961; Huzioi<A, 1964). These fossil leaflets are similar in
general appearance to Carya exoensis described in the preceding page, but differ in

margin and venation.
    The modem equivalent, A. hip2bocastanztm, is widely cultivated in Europe, but
its native home is said to be southeastern Asia, from Himalaya region to Greece.

    Occurrence: Harutorimine.
    Collection: H.U.M.P.,no.2S991.
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   Family SAPINDACEAE

Ctopania 7'aponiea new species

       Pl. 12, figs. 3, 7

    Description: Leaflets someJvvhat inequilateral, lanceolate, 10.3 to 13.5 cm. Iong,,

3.5 to 4.S cm. v;Tide; apex gradually narrowed, acute; base asymmetrical, gradually
narrowed, broadly cuneate; midrib stout, slightly curving; secondary veins strong,

 10 to 12 pairs, mostly subopposite, somewhat irregular at diverging angles, on the
wide side of leaflets diverging mostly at angles of45 to 60 degrees, on the narrow side

mostly at 30 to 4S degrees, these secondaries curving up regularly, craspedodrome;

tertiary veins thin, irregularly percurrent, or forming irregular network in the
intersecondary areas; near the margin 1 or 2 slender tertiaries branching from the

secondaries, ending in smaller teeth; nervilles thin, indistinct, finely reticulate;

margin coarsely serrate, teeth pointing upward or outward; texture rather thick,
probably subcoriaceous; petiolule stout, 8 mm. Iong.

    Remarks: This species was recognized by the author on the basis of well-
preserved leafiets from the Ikushunbetsu formation of the Ishikaricoal field, though
it has been not pubiished. Several leaflets from the Kushiro field are referred to

this species in shape and margin, though somewhat differ in secondary venation.
However, such difference seems to fa11 within the variation. The fossil leaves are
closely similar to those of C. wernalis CAMBEss of South America in venation, margin

and shape, though the modern leaves are obtuse in apex.
    No fossil specimens have previously referred to Cleipania in East Asia, but
several species of Chrpania and its related genus, Czipanites, have been described

mainly from the Paleogene of North Arnerica and Europe. Among them, C.
7' aponica closely resembles Cmpanites oragona CHANEy and SANBoRN from the Eocene
of the western North America (CHANEy and SANBoRN, 1933; MAcGiNmE, 1941).
    Occurrence: Harutori mine; Nakanosawa and Pon-Shitakara, Yubetsu.
    Coltection: H.U.M.P., hoiotype no. 25992; paratype no. 2S993.

      Family RHAMNACEAE

utxmphus harutoriensis new species

     Pl. 13, fig. 9; pl. 14, fig. 2

Meldstomites cf. guineuiervis HEER. ENDo, Bull. Natl. Sci. Mus., vol. 11, no. 4, pl.

    23, figs. 3, 4, 1968.
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    Description: Leaves oblong-ovate, 4.5 to 11 cm. (estimated) long and 2.3 to

6cm. wide; apexacuminate; base somewhat asymmetrical, broadly obtuse;
midrib prominent, nearly straight; a pair of subprimaries or strong lateral second-

aries branching off near the base at angles of about 30 degrees curving upward for

approximately four-fifths length of leaf; several slender secondaries branching from

the midrib at the upper part of leaves, the uppermost extending nearly into the apex ;

numerous slender subsecondaries branching abaxially from subprimaries, forming
loops along the margin; numerous fine tertiaries branching from the midrib and
secondaries, trending mostly at right angles to the midrib, forming coarse network;

nervilles finely reticulate; margin crenulate-dentate; texture firm; petiole more

than 1 cm. Iong.

    Remarks: These fossil leaves from the Harutori coal mine are similar to
Pain{rus and Mxmphus in their general appearance, and are referred to the latter by

their secondary venation. This new species is closely similar to the modern Z.
1'zif'uba MiLLER, though the living leaves are coarser in marginal serration and rather

obtuse in apex.
    Z. harutoriensis is closely similar to Z. miql'njuba Hu and CHANEy, which is
commonly found in Middle and Late Miocene floras of Japan. But Miocene
species is more akin to the modern species, having coarser marginal teeth. A single

leaf described as Melasomites cf. guinguiervis from the Ikushunbetsu formation
(ENDo, 1968) is closely similar to our new species, and is included in Z. harutorien-

sis. The living equivalent, Z. j'zijtipa, is widely distributed over most of China.

    Occurrence: Harutorimine.
    Collection: H.U.M.P., holotype no. 2S994a; hypotype no. 25994b,

     Family ACTINIDIACEAE

Actinidia harutoriensis new species

         Pl. 16, figs. 1, 5, 7

    Description: Leaves cordate to oval, 5.5 to 8.S cm. Iong and S to 8 cm. wide;
apex abruptly acute; base rounded to broadly cordate, sometimes slightly cor-
date; midrib stout, prominent, nearly straight; secondary veins rather thin but
prominent, somewhat irregularly spaced, 8 to 12 pairs, opposite to alternate, diverg--

ing at angles of 50 to 60 degrees in the middle part of blade, at larger angles in the
lower part, nearly straight or gently curving upviTard, frequently forking near the

margin, craspedodrome; tertiaries among intersecondary spaces thin but distinct,
irregularly percurrent, near the margin tertiaries branching off abaxially, ending in

marginal small teeth; nervilles finely reticulate; margin doubly serrate, with
acute, fine teeth; texture thin; petiole stout, more than 2.S cm. Iong.
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    Renzarks: Several well-preserved leaves in our collection are referred to
Actinidia in their shape and venation character. They are closely similar in second-

ary venation and margin to leaves of the modern A, chinensis PLANcH, which is
widely distributed in China and Formosa, especially common along the Yangtze
valley.

   A. harutoriensis is closely similar in venation character to A, ovata MAcG. from

the Oligocene Weaverville fiora of California (MAcGiNiTiE, 1937), but differs in
leaf shape. It is similar to a leaf described as Actinidibp]lylinm ovatum from a Late

Eocene fiora of Hungary (RAsKy, 1962), but this Hungarian fossil is also an ovate

Iea•’

    Occurrence: Harutorimine; Tokomuro; Pon-Shitakara; Shoro; Shiranuka.
    Collection: H.U.M.P., holotype no. 25995; paratype no. 2S996; hypotype
no. 25997.

                        Family THEACEAE

                   Gordonia j'ttponica new species

                            Pl. 16, fig. 3

   Description: Leaf oblong-lanceolate, 2,6 cm. at the widest part, more than 8
cm. Iong; basesharply cuneate; apex missing; midrib very thick, slightly arched;
secondary veins very thin, indistinct, numerous, diverging at angles of 60 to 70
degrees, twice or thrice forking, anatomosing, and forming elongate-polygonal net-4
work; nervilles indistinct; margin revolute, entire at the lower half, and remotely
serrate with fine, obtuse teeth at the upper part; texture coriaceous; petiole stout,

1 cm. Iong and 2 mm. wide.
    Remarks: A single well-preserved leaf, though missing its upper part, is
closely similar to leaves of the modern Gordonia aecillaris (RoxB.) DiETR. in its
shape, margin and venation character. Our specimen shows a close resemblance to
som genera of Apocynaceae in general appearance, and such leaves have frequently
been assigned to the genus Apoaynopdylktm. In actual, G. 7'aponica is similar to

Apoqynopdylktm wilboncense BERRy from the Eocene Wilcox flora of the eastern
'United States (BERRy, 1916), but differs in its secondary venation and serrate margin.

Another similar species is Tlernstroemites eoligniticus BERRy from the same flora
(BERRy, 1916). Two fossil species of Gordbnia have been known from the Eocene
and the Miocene of North America. They are, however, rather similar to the
modern G. Iasianthus ELL. Iiving in the southeastern United States, and are not
similar to our species.

    The genus Gordbnia is now distributed in tropical and subtropical Asia and the

southeastern United States. The close similar living species, G. axillaris, is dis-
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tributed in Indo-China, southern China and Formosa; in Formosa it grows in
broad-leafed forest at low and middle altitudes.

    Occurrence: Harutorimine,
    Collection: H.U.M.P., holotype no. 25998.

                     Family FLACOURTIACEAE

                   Zdesia keeshiroensis new species

                            Pl. IS, fig. 6

   Description: Leaves orbicular to cordate in general outline, 9 to 14 cm. Iong
(estimated) and 7.5 to 11 cm. wide; apex somewhat acuminate; base cordate to
broadiy cordate; primary veins S, midrib stout, straight or slightly arched; an
inner pair of lateral primaries stout, straight or slightly arched; an inner pair of

lateral primaries stout, at the base forming angles of 35 to 40 degrees with midvein,

gently curving up, somewhat zigzag, having 3 or more secondaries on the marginal
side; an outer pair of lateral primaries slender, at nearly right angles to the midvein,

given off S or more secondaries which end in the marginal teeth or form marginal

loops; secondary veins from the midrib prominent, 3 subopposite pairs, nearly
parallel to the inner secondaries, forming loops or craspedodrome, near the margin

giving off a few subsecondary veins; tertiary veins thin, forming large, irregularly
polygonal network; nervilles thin, finely reticulate; margin irregularly and coarsely

serrate, with rounded teeth in which include frequently glands; texture thin; peti-

ole thick, but incomplete.
    Remarks: These leaves resemble those of Populus, Cercidipdyllum, Grewiopsis
and Ficus in general outline, but are referred to Jdesia in their margin, venation and

marginal glands. They are closeiy similar to leaves of L Polycarpa MAxiM. of
East Asia, though the secondary veins in the modern leaves are mostly camptodrome

to the margin. The modern leaves have usually a pair of glands at the top of
petiole, but these glands seem not preserved in the fossils. L kushiroensis is closely

similar to L cordata MAcGiNiTiE from the Lower OHgocene Weaverville flora of
California (MAcGiNiTiE, 1937), but somewhat differs in venation. OisHi and
HuzioKA (1943) described an incomplete leaf as Tilia harutoriensis from the Harutori

coal mine. It is similar to L kushiroensis in general appearance, but somewhat
differs in number of secondary veins. The author could not get any additional
materials referable to Tilia during his collection. Further study will show that

this linden species may be included in L kushironeis.

    The modern similar species, L polycarpa, is widely distributed in Honshu,
Shikol<u and Kyushu, Japan, and also in Formosa and central and southwestern

China.
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    Occurrence: Harutorimine; Tokomuro; Nakanosa"ra,Yubetsu; Shakubetsu

mme.
    Collection: H.U.M.P., holotype no. 2S999; no. 26000.

                        Family ALANGIACEAE

          Agangiasm basiobgigaseem (OisHi and HuzioKA) TANAi

                       Pl. 18, figs. 4, S; pl. 19, fig. 1

Alangium basiobliguum (OisHi and Huzioi<A) TANAi, Jour. Fac. Sci. Hokkaido
    Univ. ser. 4, voL 11, p. 372, pl. 30, fig. 11, 1961.

Marlea basiobligzta OisHi and Huzioi<A. OisHi, Illust. Cat. East Asia. Fos. Plants,
    p. 171, pl. 49, fig. 8, 1950.

17icus tiliaefblia HEER. NAGAi, Mem. Ehime Univ. sec. 2, vol. 2, no. 4, p. 77, pl. 1,

    figs. 3, 4, 1957. ' ¥
Celtis hokkaidoensis ENDo, Bull. Natl. Sci. Mus., vol. 11, no. 4, p. 427, pl, 22, fig. 8,

    1968.
Eicusplanicostata LEsQ.. ENDo, ibid., p. 430, pl. 12, fig. 4, 1968,

I7}icus tiliaqfolia (BRAuN) HEER. ENDo, ibid., p. 432, pl. IS, figs. 1, 2, 1968.

    Remarks: These leaves from all the locality, including several complete
specimens, are referred to A. basiobliguum by oblique base and well-defined vena-
tion. This species is common in the Harutori flora as well as in the Paleogene flora

of the Ishikari coal field, central Hokkaido. Two leaves described as Ficus tiliae-

folia HEER from the Eocene Kuma flora of Shikoku, western Japan (NAGAi, 1957)
are included in A. basiobliauum by their shape and characteristic venation, although
their base is not strongly oblique. Four leaves described as Ficus titiaeYQ)lia, F.
planicostata and Celtis hokkaicloensis'  from the Ikushunbetsu flora (ENDo, 1968) are
quite similar to Alangium basiobliguum in their venation character and oblique base.

A. basiobtiguztm is closely similar to A. thomae (CHANEy and SANBoRN) LAKHANpAL
from the Oligocene Rujada fiora of West-central Oregon, North America (LAi<-
HANpAL, 19S8).
    Among the modern Ala7rgium A. basioblieuum is most similar to A. chinense
(LouR,) HARMs. Iiving in central and southern China, and Formosa.

    Occurrence: Harutori mine; Tokomuro; Nakanosawa, Yubetsu; Shoro;
Pon-Shitakara; Shiranuka; Onbetsu mine. '
    Collection: H.U.M.P., hypotypes nos. 26001-26003.
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        Alanginm basitrancatum (OisHi and Huzioi<A) new comb.

                              Pl. 17, fig. 1

MarZea basitruncata OisHi and Huzioi<A, OisHi, Illust. Cat. East¥dAsiatic Fossil

    Plants. p. 170, pl. 49, fig. 7, 19SO.
Ficus tennesseensis BERRy, ENDo, Bull. Natl. Sci. Mus. p. 4-31, pl. 13, figs. 3, 4, 1968.

Ficus yubariensis ENDo, ibid., p. 432, pl, 14, figs. 1, 2, 1968.

    Remarks: The original specimens from the Ikusumbetsu formation of the
Ishikari coal filed, was described as Marlea by Oishi (1950), but it must be referred

to Alangium in the present taxonomy. Our specimens, though incomplete, are
referred to A. basitrttncatttm by their trilobed shape and well-defined secondary
veins. This species are comparatively common along with A. basioblieuum in the
Paleogene of Hokl<aido. A. basitruncatum is somewhat similar to Alangiopdyllum
petiocauktm PoTBuRy from the Eocene LaPorte flora of California (Potbury, 1935),
but distinctly differs in the base. Three leaves described as Ficus tennessensis and F.

yubariensis from the Ikushunbetsu flora (ENDo, 1968) are inseperable from A.
basitruncatum in their truncate base and venation character.

    A. basiturncatum is closely similar to the modern A. plantanijblium HARMs.
Iiving in central China and southern Japan, and is also somewhat close to the lobed

leaves of the modern A. chinense (LouR.) HARMs. of China.
    Occurrence: Harutori mine; Nakanosavsra, Yubetsu; Shoro; Pon-Shitakara,

Yubetsu; Shiranul<a; Onbetsu mine.
    Collection: H.U.M.P., hypotype no. 26004; no, 2600S.

                         Family ARALIACEAE

                      Aratia e2oana new species

                           PL IS, figs. 1, 2, 4

    Description: Leaflets ovate to elliptical, 3.2 to 10 cm. Iong and 1.6 to 4.9 cm.

wide; apex acute, somewhat tapered; base cuneate to broadly cuneate; midrib
stout, straight; secondary veins rather stout, 7 to 9 opposite pairs, diverging angles

of 40 to 50 degrees, nearly straight, near the margin becoming slender, slightly
curving up, craspedodrome, sometimes bifurcating; tertiaries near the margin
branching from the secondaries, ending in marginal teeth; tertiaries among inter-
secondary spaces, forming irregular, large network; nervilles thin, finely reticulate;

margin coarsely serrate, with blunt, large teeth, basal margin entire; texture thin;
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petiolule missing.

    Remarks: These specimens are similar to lefiets of Rosa, Aralid and Sorbus
in general eutline, but are referred to Aratia in their venation and margin, though
somewhat incomplete. The fossil leafiets are closely similar to those of the living

A. chinensis LiNN. of central China and the living A. spinosa LiNN. of the eastern

United States. A. egoana resembles A. miobippinata TANAi firom the Middle
Miocene of Honshu in the shape and margin (TANAi, 1961), but distinctly differs in

details of secondary venation. Another similar species is A. taurinensis (WARD)
SANBoRN firom the Paleocene and Eocene Floras of the United States, (SANBo'RN,
1935; pl. 10, figs. 1, 2 excluding fig. 4),

    Occurrence: Harutori mine; Nakanosawa and Pon-Shitakara, Yubetsu.
    Collection: H.U.M.P., holotype no. 26006; hypotypes nos. 26007, 260e8.

Family MYRSINACEAE
Maesanipponica new    .specles

Pl. 18, fig. 1

    Description: Leaves oblong, 8 to 10.5 cm. Iong and 2.8 to 3.7 cm. wide; apex
acuminate; base acute; midrib stout, nearly straight; secondary veins rather
slender, about 8 opposite pairs, diverging at angles of 30 to 40 degrees, nearly
straight or gently curving up, craspedodrome, sometimes 1 or 2 branches near the
margin ending in small teeth; tertiary veins not prominent, irregularly percurrent,

or forming coarse network; nervilles thin, reticulate; margin somewhat undulate,
remotely serrate with small, aristate teeth; texture subcoriaceous; petiole missing.

    Remarks: These leaves including a well-preserved specimen from the Haru-
tori pit show a close similarity in all characters to the modern Maesa]' aponica MoR.
and M. tenera MEz. Iiving in warm er subtropical regions of East Asia. They some-
what resemble leaves of 9uercus and Castanopsis in general appearance, but dis-
tinctly differ in slender venation. No fossil leaves in Japan are comparable to M.

nipponica. It is somewhat similar to Castanopsis IQgipetioimum (KNowLToN)
MAcG. firom the Eocene floras of the western United States (MAcGiNiTiE, 1941),
but differs in secondary venation character.
    The most close living species, M. 1'aponica, is distributed in southern Honshu,

Shikoku and Kyushu of Japan, and in southern China, Formosa and Malaysia.
    Occurrence: Harutori rnine; Tokomuro.
    Collection: H.U,M.P., holotype no. 26009; no. 26010.
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                         Family OLEACEAE

                 Chionanthus nipponicens new species

                       Pl. 16, fig. 4; pl. 17, figs. 2, 3

    Description: Leaves variable in shape and size, elliptical to oval, 4 to 7.5 cm.

Iong (estimated) and 2 to 4.S cm. wide; apex acute; base rounded to decurrently
cuneate; midrib stout, nearly straight; secondary veins slender, 8 to 10 pairs,
opposite to alternate, diverging at various angles, usually 60 to 80 degrees except
near apex, gently curved or nearly straight, near margin forming loops, giving off a

few branches on outer side near margin, smaller branches looping; tertiary veins
thin, coarsely reticulate; nervilles indistinct; margin usually entire, but sometimes

finely and remotely serrate with minute teeth; texture subfirm; petiole thick, 1,2

to 1.S cm. Iong.
    Remarks: These leaves are referred to Chionanthus in shape, secondary vena-
tion and long petiole, and are closely similar to those of the modern C. retztsa LiNDL.

and PAxT. of Japan and China. These fossil leaves resemble those of the modern
Cotinos cqggygraia ScopoLi of China and C. americanus NuTTAL of North America,
but the Ieaves of Cotinus are usually entire in margin. On the other hand, the

mature leaves of Chionanthus are mostly entire in margin, while th) young are
sometimes finely serrulate. No fossil leaves of Chionanthus in the world are similar

to C. nipponicus. C. nipponicus resembles Cotinusfraterna (LEsQ.) CocKERELL in
shape and venation, which were described from the Oligocene floras of the western
United States (MAcGiNiTiE, 19S3; BEci<ER, 1961), but difliers in marginal character.

    Occurrence: Harutorimine.
    Collection: H.U.M.P., holotype no. 26011; paratype no. 26012; hypotype

no. 26013.

    Family APOCYNACEAE

                --Metodinees japonzcees new species

          Pl. 16, fig, 1

    Description: Leaf broadly elliptical, 10cm. Iong. (estimated) and 4.6cm.
wide; apex gradually narrowed, obtuse; base cuneate; midrib thick, nearly straight

prominent on under surface; secondary veins rather thin, opposite to subopposite,
about 11 pairs, originating at angles of 60 to 70 degrees on the middle part of leaf,

subparallel, looping well within the margin, interspersed and anastomosing with
numerous subsecondaries, forming elongated i:neshes; tertiaries thin but vsTell



developed, dividing the narrow intersecondary spaces into rectangular or polygonal

units and forming series of small marginal loops; nervilles indistinct; margin
entire, somewhat revolute; texture subcoriaceous; petiole missing.
    Remarks : A single, nearly complete leaf from the Harutori mine has a charact-
eristic secondary venation, and clearly indicates similarity to leaves of several genera

of the Apocynaceae, Myrtaceae, Myrsinaceae and Annonaceae. Correspondance
with leaves of the modern Melodinus monqgynus RoxB. are very close. This living
species is distributed in the broad-leafed forest of southern China. There are also

some resemblances to leaves of certain living species of Kopsia, Linociera and Calyp-
tranthes.

    This new species is the first record of Meloctinus in the Tertiary of East Asia.

Among the fossil leaves, M. 1'crponicus closely resembles Calyptranthes arbutijbtia

CHANEy and SANBoRN from the Goshen flora of the United States (CHANEy and
SANBoRN, 1933) in general appearance, but differs in details of venation character.

It is also similar to Eagenia arenaceatzfbrmis (CocKERELL) MAcGiNiTiE from the
Oligocene Florissant fiora of Colorado (MAcGiNiTiE, 19S3), but differs in narrow
leaves and marginal loops of secondaries.

    Occurrence: Harutorimine.
    Collection: H,U.M.P., holotype no. 26014.

                       Family BORAGINACEAE

                     Coraia j'aponica new species

                      Pl. 19, figs. 2, 4; p.. 20, fig. 3

    Description: Leaves ovate to broadly ovate, S.5 to 13.S cm. Iong and 3.8 to
9cm. wide; apex acute; base rounded to broadly obtuse; midvein rather stout,
nearly straight; secondaries 6 or 7 pairs, opposite to subopposite, diverging at
angles of 25 to 35 degrees, somewhat curved up, craspedodrome; a pair of basal
secondaries leaving midvein about 5 mm, above the base of leaf, giving off 4 or 5
subsecondaries abaxially, gently curving up, craspedodrome; a few branches from
other secondaries ending in marginal teeth; tertiries thin, irregularly percurrent;

nervilles indistinct, finely reticulate; margin undulate-dentate, with obtusely
pointed teeth; texture firm; petiole medium, more than 1.5 cm. Iong.

    Remarks: A number of well-preserved leaf impressions closely resemble
produced by Hamamelis, CoryZQpsis and Cordia, and are most closely similar to
those of the modern Cor(tia ctichotoma FoRsT. in their basal form, margin and basal

secondary venation. Our leaves are somewhat similar to those of the modern
Coaylopsis spicata SiEB. and Zucc. of southern Japan, but differ distinctly in margi-
nal character.
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    This new species is the first fossil record of Cordia in Japan. Cordia is not
native in Japan, but is living in Formosa, southern China, extending southwestward

in tropical Asia. C. 7' aponica is closely similar to the modern C. dichotoma FoRsT.
of southeastern Asia, and to C. alba (JAcQuiN) RoEMER and ScuLT. of Central
America. Five species of Cordia have been described from the Tertiary of North

America; C. 1' aponica is closely similar to C. prealba MAcGiNiTiE from the Late
                                                           (MAcGI-Miocene Kilgore fiora of northern Nebraska, the western United States

NITIE, 1962).
    The modern equivalent, C. clichotoma is one of the common shrubs in sub-
humid, shrubby forest of Formosa, Philippines, Malaysia and southern China. The

abundant occurrence of C. 7' aponica in the Harutori fiora may show a similar habitat

during the Harutori time.
    Occurrence: Harutorimine; Tokomuro.
    Collection: H.U.M.P., holotype no. 2601S; hypotypes nos, 26016, 26017.

  Family CAPRIFOLIACEAE

Viburnesm exoanwm new species

        Pl. 18, figs. 6, 7

    Description: Leaves ovateto broadly ovate, 5.3 to 7 cm. Iong and 3.8 to 4.3 cm.
wlde; apex acute; base rounded to broadly rounded; midrib stout, nearly straight;
secondary veins S or 6 pairs, opposite to subopposite, diverging at angles of 30 to 40

degrees, subparallel, nearly straight, near the margin becoming slender, curving up

or branching off a few slender veins, craspedodrome, the first pair of secondary

veins originating from the base, branching off abaxially 3 or 4 subsecondaries,
which end in marginal teeth; a pair of slender subsecondary veins originating from

the base, running up along the basal margin; tertiaries irregularly percurrent, or
forming polygonal, coarse network; nervilles finely reticulate; margin crenat.ely

dentate, with obtuse teeth; texture subfirm; numerous, very small glands existmg

on undersurface of blade; petiole stout, 8 mm. Iong.
    Remarks: A number of leaves from the Harutori mine are indubitably referred
to Vibttrnum in their secondary venation and margin, and are closely similar in all

characters to those of the modern l7.]' aponicum (THuNB.) SpRENG. of southern Japan,

thoughthemodernleavesarefrequentlylarger. Themodernleaveshavenumerous
glands on their undersurface as similar as observed in the fossil leaves. The
fossil leaves somewhat resemble V. phlebotrichum SiEB. and Zucc. of Japan. I/.
exoanum is closely similar to leaves figured as V. wdym2fbri HEER from the Paleogene

of Alaska HoLLici< (1936), and is probably conspecific. However, the original
figures of l7. wdympteri described by }IEER (1869, 1870) fyom the Paleocene of
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Greenland distinctly differ from our specimens in venation character. Another
similar species is l7. wariabilis MAcGiNiTiE from the Middle Eocene fiora of the

centural Sierra Nevada, the western United States (MAcGiNiTiE, 1941); but the
American species has more irregular secondary venation and acute marginal teeth.
    The most close living species, V. 7'aponicum, is an evergreen shrub distributed in

warm regions such as southwestern extreme of Honshu, and Kyushu, extending into
Ryukyu islands and Formosa.
    Occurrence: Harutori mine; Pon-Shital<ara, Yubetsu.
    Cbllection: H.U.M.P., holotype no. 26018; hypotype no. 26019.

Yibesrnesm

Pl. 17, fig. 4

basiobgigeeesm new species

; PI. 18, fig. 2; Pl. 19, fig, 6

    Description: Leaves asymmetrically ovate to oval or orbicular, 4 to 10 cm.
Iong and 3.2 to 8.3 cm. wide; acute or abruptly acuminate; base inequilateral,
shallowly to deeply cordate; midrib very thicl<, nearly straight or slightly arcuate;

secondary veins stout, prominent, 7 to 9 pairs, somewhat irregularly spaced, diverg--

ing at angles of S5 to 6S degrees in one side, at angles of 40 to SO degrees in another

side, the basal pair extending at nearly right angles, nearly straight, then gently

curving up, near the margin mostly bifurcating, ending in marginal teeth; a few
tertiaries near the margin branching off, craspedodrome, tertiaries among inter-
secondary spaces distinct, forming coarse, polygonal mesh; several slender branches
from basal pair of secondaries extending abaxialiy, craspedodrome; nervilles finely

reticulate; margin coarsely serrate, with large, deltoid teeth; texture thin; petiole

stout, 1 to 2.S cm. Iong.

    Remarks: These leaves are referred to vaburnztm in their marginal and vena-
tion characters, though its identification is somewhat questionable. They resemble

leaves of the modern l7. tomemtosum THuNB. of Japan in their venation, but some-ny

what differs in shape. They are also similar to leaves of the modern V. clentatum

LiNNE. and V. pubescens PuRsH of North America, but these modern leaves are
narrower in the diverging angles of secondaries. Our leaves somewhat resemble
those of the modern Zlaptelba polyandea SiEB. and Zucc. of Japan in shape and
venation, but distinctly differs in marginal serration. No fossil species of the world

are similar to M basiobtiguum.

    Occurrence: Harutori mine; Pon-Shitakara, Yubetsu.
    Collection: H.U.M.P., holotype no. 26020; hypotypes. nos. 26021, 26022;
no. 26023,
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                        INCERTAE SEDIS

    Form genera assigned to unidentifiable plant fossils have been frequently
abused in Japan. ScHiMpER (1874) proposed the name Carpites for fruits and
seeds of Cretaceous and Tertiary plants which are unable to refer to the living genera.

He distinguished them from those of different plants of older age, especially of the

Carboniferous for which the name Carpolithes STERNBERG is reserved. BRoNGNiART
(1822) proposed the form genus Antholithes for floral structures of Mesozoic and
[["ertiary plants which cannot be assigned to existing genera. Pdyllites BRoNGNiART

(1822) and Dicotylopdylinm SApoRTA (1894) are used as form genera for dicotyle-
donous leaves of uncertain afllnity.

Antholithes cresciatas new species

          Pl. 16, fig. 6

   Description: Four sepals cruciate in arrangement; sepals elliptical, 7mm.
Iong, 3 mm. wide at the middle part, acute at apex; definite midrib not visible, but

prominent ridge longitudinally running from the base to apex; finer veins not seen;

margin entire; texture firm.

   Remarks: These small cross-shaped fossils represented by two specimens
appear to be persistent calyx remains. Their general appearance suggests calyces
of some plants such as Abelia, Porana, Astronium and Diosp),ros, particularly the
last, but it is difficult to determine its definite taxa. Until additional materials are

available for comparison with living plants, these calyces are referred to Antholithes.

    Such fossils similar to our specimens have been described from the Tertiary of

Europe and North America. Especially, our fossils closely resemble Hetrocalyx
ztngeri SApoRTA froirn the Eocene of Hungary (RAsi<y, 1962), and from the Middle

Oligocene of France (SApoRTA, 1873). Another similar species is Abelia guadria-
lata REiD and CHANDLER from the Oligocene Bembridge flora of England (REiD and
CHANDLER, 1926), but Abelia calyx has more distinct venation.
    Occurrence: Pon-Shitakara, Yubetsu.
    Collection: H.U.M.P., holotype no. 26024.

             (]!arpites f'aponicus (ENDo) new Combination

                           Pl. 19, figs. 3, S

Cercidipdyllum arcticum (HEER) BRowN. Huzioi<A, Cenozoic Research, no, 11, pl.



    IS, fig. 118, 19SO.

  ENDo, Bull. Natl. Sci. Mus., vol. 11, no. 4, pl. 20, fig. 5, 1968.
Orites 7' aponica ENDo, Icon. Fossil Plants from Jap. Isl. pl. 11, fig. 2, 1955.

    Description: Pods or capsules ellipsoidal, dehiscent, 1 to 1.S cm. Iong (ex-
cluding acuminate tip), O.7 to 1 cm. wide at the middle part; apex abruptly pointed,

frequently with acuminate, spiny tip (O.S cm. Iong) ; base acute to obtuse, sometimes

twisted; surface crossedly striated; many longitudinal ridges running from the
apex to the base; numerous fine striations transversely running around the pod,
closely spaced; stalk strong, 1 to 1.S cm. Iong.

    Remarks: These characteristic fruits once named under various genera, was
assigned to Cercidip]tyllum by BRowN (1939), who had extensively investigated on
such fossils of North America. Then, many paleobotanists have frequently referred
such fruits widely found from the Tertiary of northern hemisphere to Cercide-
pdylinm. However, several paleobotanists did not agree this assignments (KRysHT=n
FovicH, 1958; TRALAu, 1963; others); for instance, KRysHToFovicH described
such fruits as Tb;ochoden(irocarpus arcticus (HEER), considered similarity to 7lrochoth-

dendeon.

    In actual, our fossils are quite not similar to any pod of the living Cercimp1tylinm

in their shape and ornamentation, though a number of leaves in our colle6tion are
closely similar to those of this genus. On the other hand, our fossil fruits are not

similar to those of the living Trochodendeon. Accordingly, the author places such
fruits in the form genus Caicpites, rejecting from Cercidipdyllum. Our fossils are
inseparable from Orites 1'ciponicus ENDo figured from the Ishikari coal field, Hok-

kaido (ENDo, 19SS).

    Occztrrence: Harutori mine; Shoro; Pon-Shitakara, Yubetsu.
    Collection: H.U.M.P., hypotypes nos. 26025, 26026.

                     Nordenskio"dia borealis HEER

                             PI. 15, fig. S

AJbrdenski61dia borealis HEER, Flora fossilis arctica, vol. 2, pt, 4, p. 65,pl, 7, figs.

    1-13, 1870.

    Remarks: A single v"Tell-preserved organ from the Yubetsu coal mine is
referred to N. borealis, which was originally described from the Paleocene of Spi-

tzbergen, northern Europe (HEER, 1870). This species representing only by fruits

has been widely recorded from the Paleogene of the northem hemisphere, mostly
from the Paleocene and the Eocene, though not abundant. However, N. borealis
has no valid botanical relationship: HEER (1870) and some others considered it to
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belong to the Tiliaceae, and recently KRysHToFovicH (1956) and other Russian
authors to the Trochodendraceae. Actually N. borealis shows'some similarity in
general appearance to fruits of the modern 7-h'ochodendeon aratioides SiEB. and Zucc.,

which is distributed in Japan, Formosa, southern China and southern Korea. N.
borealds is closely similar to fruits of Glbchidion, especially of G!. philippicum (CAB.)

C. B. RoB. Iiving in tropical Asia. The occurrence of Glbchidion leaves from the
Kushiro field appears to highly suggest this similarity.

    Occurence: Nakanosawa, Yubetsu.
    Collection: H.U.M.P., hypotype no. 26027.
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Explanation of Plate 3

(AII natural size unless otherxvise stated)

Figs. I, 2 Equisetum arcticum HEER. Hypotypes, H, U, M. P, Reg, nos. 25871, 25872.
       I'Iarutori pit.
Fig. 3 Den,nstaediia nipponica OlsHI and I'IuzloKA. Hypotype, H.U.M.P. Reg. no. 25877,
       Okotsu pit,

Fig. 4 Dennstaedtia nipponica OIsHI and HuzlOKA. Eniargement of figure 3. •~2
Fig. 5 Osmunda sachalinensis KRysHToFovlCH. Hypotype, I'I. U NI. P. Reg. no. 25874,
       I'Iarutori pit,
Fig. 6 Osmunda sachalinensis KRysHToFovlcH. Hypotype, H, U. M. P. Reg. no. 25873. 0kotsu
       pit.
Fig. 7 Osmunda sachalinensis KRys}I'roFoxrlcH. Hypotype, }'I, U. M, P. Reg. no. 25875,
       Okotsu pit.
Figs. 8, 9 Dennstaedtia nipponica OIsHI and HuzlOI<A, Hypotypes, H. U. M. P. Reg. nos. 25878,
       25879. 0kotsu pit.
Fig. 10 Onoclea hebraidica (FoRBEs' ) GARDNER and E'rTINGsHAusEN. Hypotype, H. U. ptif.
       P. Reg. no. 25885, Okotsu pit.

Fig. Il Osmunda lignitum (IGIEBEL) STuR. Enlargement of Plate 4, figure 9. •~2
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Explanation of Plate 4

(All natural size unless otherwise statecl)

Fig. 1 l¥Ilbodzvardia. sasae OIsHI and HuZIOI<A. I'Iypotype, H. U. M. P, Reg. no. 25887.
       Harutori pit
Flg. 2 TVoodwa¥rdia sasae OIsHI and HuzloKA. Hypotype, H, U, M. P, Reg. no. 25888,
        Okotsu pit,
Ii'ig. 3 Lastrea feitshiroens¥is new species. Holotype, H, U. M, P, Reg. no. 25883. Tokomuro.
Fig. 4 Lastrea kush'ilroensis new species. Hypotype, H. U. }vi. P, Reg. no, 25884. 0kotsu pit.
Figs. 5, 6 Dennstaedtia nipponi,ca OIsM and HUzloKA, I'Iypotypes, H, U. M, P. Reg, nos.
       25880, 25881. Harutori pit.

Fig. 7 Dennstaedtia ni,pPon¥ica OIsHI HuzloKA, Enlargement of figure 6. •~3
Fig. 8 IVoodrvLvardi,a sasae OIsHI ancl Huzlol<A. Enlargement of figure 1. •~3
Fig. 9 Osmttn.da l¥igni.tttm (GIEBEL) STUR. I'Iypotype, H. U, M. P. Reg. no, 25876.
       Nakanosawa, Yubetsu.
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Explanation of Plate 5

(All natural size)

Fig. 1 A4usoph.yglum nipponicitm new¥ species. Holotype, H, U, M. P, Reg. no. 25902,
       Harutori pit.
Fig. 2 Pinus sp. Hypotype, I'I. LJ, M. P, Reg. no, 25891, Okotsu pit.
]]igs. 3, 4 A4btasequoia occidentalis (NEvLrBERRy.) CHANEy. Hypotypes, I'I. U. M, P. Reg.
       nos. 25893, 25894, Okotsu pgt.
Fig. 5 Comptonia kushiroensis new species, Holotype, H. U. M. P. Reg. no. 25904.

       Nakanosawa, Yubetsu,
Figs. 6, 7 A4btasequoia. occidenta.lis (NEwBERRy.) CHANEY. Hypotypes, H. U. M, P, Reg.
       nos, 25895, 25896, Okotsu pit.
Fig. 8 Gl",Ptostrobus europaeus (BRoNG,) }'IEER, Hypotype, I'I. U. M. P. Reg. no. 25892.
       Okotsu pit.
Fig. 9a,b A4btasequoia. occidentalis CNF.wBERRy.) C}IANEy. Hypotype, H. U. M P. Reg.
       no. 25897. I'Iarutori pit.
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ExplaRatien of PIate 6

(All natut'al size)

Fig. I Ca?1>,a e.".'¥oensi.s new species. Holotype, H. U. Agf. P, Reg, no. 25905. 0kotsu pit,

Fig. 2 :5'nzila:c h,ofeka,idoensi,s new species. Hoiotype, H, U, }Nft. P. Reg. no. 25900. Harutori pit.

Fig. 3 C¥'ai),a eN'¥'oensis new species. Paratype, H. U. M. P. Reg. no, 25906 a, Okotsu pgt,
Fig. 4 Ca,r.ya e.x¥oensi,s new speeies. Hypotype, I'I. U. M, P. Reg. no. 25907. I-Iarutori pit.

Fig. 5 Platycar.ya hofekaidoana new species. I'lolotype, H. U. M. P. Reg. no. 25910.
        I'Ia}'utori pit.

Fig. 6 Plat),cai),a h.okkai.doan.a. new species. }'Iypotype, I'I. U. ),i{, P. Reg. no. 25912. 0kotsu

        pit.
Fig. 7 A4etasequoia occi.dentalis (NEw}'3ERRy) CHANEy. Hypotype, H. U. M, P. Reg. no. 25898e
        Nakanosawa, Yubetsu.
Fig. 8 Smila.x hokkaidoensis new species. Hypotype, I'I. U, }N/i, P. Reg. no, 25901. 0kotsu pit.
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Exp}anation of Plate 7

(All

Fig.

Fig.
Fig.
Fig.

Fig.

Fig.

Fig.
Yig¥

Fig.

natural size )/

 l Al.nus es"'oensis new speeies. }'Iolotype, }'I, U, ry/f, P, Reg. no. 25914. Nakanosawa.

    Yubetsu.
 2 SPiraea betttli7'oli,a PALL, The living ;eaf for comparison.
 3 Spiraea feushi,roensis new species. }'Io}otype, }'I. U, lyil. P. Reg. no. 25969. 0kotsu pit.

 ti Spi.raea fettshiroensis new speeies. Paratype, }'I. U, }yil. P. Reg, no, 25970. Chinoinizaxva,

    Shoro.
 5 f'llmts e,nyoensis ne"r species. Paratype, I'I. U. M. P. Reg. no, 25915. Nakanosawa,

    Yubetsu,
 6 PlatLycar-va hol?Zraidoana new species. Pa}-atype, H. U. )Lif, P. Reg. no, 25911,

    Nakanesawa, Yubetsu.
 7 .`llmts e2oensi.s new species. I'Iypotype, H. U. ry/r, P, Reg, no. 25916. 0kotsu pit.

 8 C¥ilmits harutoriensis OIsHI and HuzlOKA. Hypotype, H. U. M. P. Reg. no. 25945.
   Nakanosawa, Yubetsu.
 9 Cercidif)h.vllitm eo.iaponicum ENI)O. Hypotype, H. U, M. P. Reg, no, 25958. 0kotsu pit
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Explanation of Plate 8

(Al} naturat size)

I?ig. I AIntts feztsh¥iroensis new species, Holotype, H, U. ts1. P. Reg, no. 25921. Harutori pit.

Fig. 2 Alnus hokkai.doensis new species. Paratype, H, U. M, P, Reg, no, 25919, Okotsu pit.
Fig. 3 Trema asi,a,tica (BORsuK) new combination. Hypotype, H, U. M. P. Reg. no, 25940.
        Okotsu pit,
Fig. 4 Trenia asiati.ca (BORsuK) new combination. Hypotypc, H. U, M. P, Reg, no. 25941.
        Olcotsu pit,
Fig. 5 Co¥ro,ttts ezoana new species. Holotype, H, U. M. P. Reg, no. 25929. Shitakara River,
        Yubetsu.
Fig. 6 Coryht.s e.tv¥,oan,a new species. Hypotype, H, U, M, I'. Reg, no, 25933, Olcotsu pit.
Fig. 7 .tllnus hofefeceidoensils new species. I'Iolotype, }'I, U, M, P, Reg. no, 25918, Harutori pit,.
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Explanation of P}ate 9

(All

Figs.
Fig.

Fig.

Fig.
Fig.

Fig.

Fig.

Mg.

natural size.)

 l, 3 Coi),lus ex¥oana new species. H>rpot>Jpes, I'I. U. M. P. Reg, nos. 25932, I'Iarutori pit.

 2 Carpi.nus feushi,roensis new species. Holotype, H. U. M, P, Reg. no. 25924.

   Nakanosawa, Yubetsu.
 4 Carpilnus kushi.roensis new species. LIypotype, I'I. U, ix/I. P. Reg. no. 25927.

   Nalcanosawa, Yubetsu,
 5 Alnus feushiroensis new species. Paratype, i'I. U. }vf. P. Reg. no. 25922, Okotsu pit.

 6 Carpinits kitshi?-oensis ne", species, Paratype, H, U. M. P. Reg. no, 25925. Harutori
   pit,
 7 Carpinus kushiroensis new specges, Hypotype, H. U, M. P. Reg, no. 25926. Harutori
   pit.
 8 Carpimts kitshiroensis new species. Hypotype, H, U, M. P. Reg, no, 25928, Okotsll pit,
 9 Trema asiatica (BoRSuK) new combination, Hypotype, I''I. U, M. P, Reg, no, 25942.
   Harutori pit.
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ExplaRation of Plate le

(All natural size)

Fig. I Zelkova fettsltiroensis OISHI and HUzlOKA. Hypotype, H. U. M, P. Reg, no. 25947.
        Okotsu pit.
Fig. 2 Ptanera ekvoan.a OIsHI and HuZIOKA, Hypotype, H, U. M. P, Reg, no, 25939.

        Chinomizawa, Shoro.
Fig. 3 Ulmus haru.tori,ensi.s OIsHI and HuzlOKA, Hypotype, H, U, pt{. P. Reg. no, 25943.

        HarLitori pit.
Figs. 4, 5 1'lanera eNfoana. OISHI ancH'IUzloKA. I'Iypotypes, H. U, M. P. Reg. nos. 25937, 25938..

        Okotsu pit.
Fig. 6, 7 Zelko'va fettshi.roensis OIsHl and l'Iuzlol<A. Hypotypes, I'I, U, M, P, Reg. nos,

        25948, 25949. Shitakara River, Yubetsu.
Fig. 8 Zelko'va fe¥ushiroensi.s OIsHI ancl I'Iuzlol<A. Hypotype, H. U. A4. P. Reg, no. 25946.
        I'larutori pit.
Fig. 9 Qiterctts feushilroensis new species, I'Iolotype, H. U. M. P. Reg. no. 25934, Harutori pit.

Fig. 10 Ugmus ha¥rtttoriensi,s OIsHI and }'IuzloKA, Hypotype, H. U, M. P, Reg, no. 25944.
       Nakanosawa, Yubetsu,
Fig. Il Qitercus feu,sh¥i,?-oensils new species. Paratype, H. U. }y/f, P. Reg. no. 25935, Okotsu pit.
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Exp}anation of Piate ll

(All natural size >'

Fig. I Cocculus ex¥oensis nexv species. }'Io!otype, H. U. M. P. Reg. no, 25906 b, Okotsu pit.
P'ig. 2 Cevcidiph.vllum eoj'aponit'itm ENDo. Hypotype, I'l. U. M, P. Reg. no, 25955, Okotsu

       pit.
Fig. 3 Crercidiphllum eo.iaponicit]n ENDo, Hypotype, H. U. M. P. Reg, no, 25956, Okotsu pit.
Fig. 4, 6 Broussonetia. sp. Hypotype, H, U. M, P. Reg. no, 25950 a, b. I-Iarutori pit.
Fig. 5 Coccitlits e,xoensis new species. I'Iypotype, }'I. U, )yif. P, Reg, no, 25965, }'Iarutori pit',

Fig¥ 7 A¥ielit?nbo nipponicion ENDo. Hypotype, H. U. pt/{, P. Reg, no. 25953. Harutori pit.
Fig. 8 CJei'ciclipli.vlhtm eo.iaponicitfn ENI)o. Hypotype, H. U. M. I', Reg. 25957. Harutori pit.
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Explanation of Plate 12

(All natural size)

Fig. I Co7v,lus e."¥'oana new species. Paratype, I'I, U. ?vl. P, Reg. no. 25930, Okotsu plt.

Fig. 2 Coccuhts e."'oe'nsis new species. Paratype, I'I. U. M, P. Reg. no. 25964. 0kotsu pit.
Fig. 3 C¥upajtia .iaPon-ilca. new species. Paratype, H, U. M. P, Reg. no, 25993. Nakanosawa,

        Yubetsu.
Fig. 4 Ficus sp, Hypotype, H. U, M, P. Reg, no. 25951. 0kotsu pit.
Fig. 5 Zantho:v)¥,lu.7n obtongatum new species. Holotype, H, U, M. P, Reg. no. 25971.
        }'Iarutori pit.
Fig. 6 Platan¥us gttillel7nae GOEppERT. I'Iypotype, H, U. IVI, P, Reg. no, 25968. 0kotsLi pit.
Ij"ig. 7 Cu.pan¥ia .iapon.i.ca new species. Holotype, I'l, U. rvi, P, Reg, no. 25992. Harutori pit,

Fig, 8 Zantlto:v.ylit?n oblongatitm new species, I'Iypotype, H. U. ryii. P. Reg. no. 25972, Okotsu;

        pit,
Fig. 9 Ptataittts aceroides GOEppERT. Hypotype, H, U, M. P, Reg. no, 25667. Ha}'utori pit.
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Explanatien of Plate 13

(All

Fig.
Figs.
Fig.
Fig.

Fig.

Fig.
Fig.

Fig.

natural size)

 1 Glochidion y'aponicum new species. Paratype, H. U. )vf. P, Reg. no, 25978. 0ktosu pit.
 2, 4 Coriaria sp, I'Iypotypes, H, U, )vl. P. Reg, nos. 25980, 25981. 01cotsu pit,

 3 Canarittm exoanum new species, Holotype, H. U, )y,I. P. Reg. no. 25974, Okotsu pit.
 5 Clochid'ion j'a.Pomlcum ne"r species, Holotype, H, U. M. P, Reg, no. 25977. Harutori
   pit,
 6 Ue.2r obowata new species, I'Ioiotype, H. U, Iy,I. P, Reg. no, 25982. 01<otsu pit,

 7 Cana.rium e.crvoanum new species. Paratype, H. U. M, P. Reg. no, 25975. Harutori pit,
 8 A4alZotu,s hokkaidoensis nex¥v species. Ho}otype, H. U, M. P. Reg, no. 25979, Harutori
   pit,
 9 Z'i,2yPltu.s hartttorilensis new species, Hoiotype, I'I. U, M, P. Reg, no. 25994 a, Harutori

   pit,
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ExplanatioR of Plate l4

(All

Fig,
Fig.

Flg.
Fig.
Fig.
Fig.
Fig.

natural size unless otherwise stated)

 l Afer oishii new species, Holotype, H. U, M. P, Reg, no. 25986. 0kotsu pit.
 2 Ztx:yph2ts hartdorieosis new species. I'lypotype, I'I, U. IY4, P, Reg. no. 25994 b.

   HarLitori pit,
 3 Acer ar"cti.fum HEER. Hypotype, H, U, )vl, P. Reg. no, 25984, Okotsu pit.

 4 Acer otslti.e new species, Paratype, H, U, M. P, Reg. no, 25987, Harutori pit, •~2
g '6,CSIi,7.'Sk'il,7,•’¥,))',i,e,e¥,Ci.eS,k,Pg,i'2,`)¥tZe,'A'g',.\y,Igl,'.P,' 59k',,`i;i 2.5g,8F'.V,a5ww1 t/ft'.,g:C5,,,,

 7 Acer arcticum HEER, Hypotype, H. U, A4, P, Reg. no, 25985, Harutori pit.
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Explanation of Plate 15

(Ali

Fig.
Fig.

Fig.
Fig.
Fig.

Fig.
Pig¥
Fig.

natural size)

 l Aralia exoaita new species. Hypotype, i'I,
 2 Arat'ia exoana new species. Ho;otype, H,
   Yubetsu.
 3 Aescttlus sp, Hypotype, H. U, M. P. Reg.
 4 Aral'ia e.ty.oana new species. Hypotype, H.
 5 Nordenskioldi.a boreali[s HEER, Hypotype,
   Yubetsu,
 6 Idesila, k¥ttshiroensi.s new species, Holotype,

 7 Ca7),a eNtyoensi.s new species, Hypotype, I'I,

 8 L¥igu¥idambai' miosi.nilca I'Iu and CHANEy.
   Okotsu pit.

 U, M,
U, M,

llO,

U,
I-l.

P,

P,

25991
rvi. p.

U, M,

 Reg,
Reg.

 no.
IIO.

 26007, Harutori
26006, Shitakara

l)it.

River,

. Harutori pit,

 Reg. no, 26008. Nakanosawa,
P, Reg. no. 26027. Nakanosawa,

I-I. U. M.

U. M. P.
Hypotype,

P. Reg,
Reg. no,
 I-I. U.

no. 25999. i'Iarutori pit

 25908, Okotsu pit,
ty/f, P, Reg. no. 25966,
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Explanation of Plate 16

(All naturaE size unless otherwise stated)

Fig. I Actinidia harutori,ensis new speeies, I'Iolotype, H, U. ;vl. P, Reg. no. 25995. I'Iarutori

        pit.
Fig. 2 A4elodinus J'aponicus new species, Holotype, H. U. M, P. Reg, no. 26014, Harutori pit
Fig. 3 Gordonia j'aponica new species. Holotype, }'I. U. }vl. P. Reg. no. 25998. Har'utori pit
Fig. 4 Chi,onathus nipponicus new species. I'IoLotype, H, U. TN,4. P. Reg. no, 26011. 0kotsu pit
Fig. 5 Actilnidia hanttoriensis new species. Paratype, H. U. M, P, Reg. no. 25996. 0kotsu pit
Fig. 6 Antholithes cruciatus new species, Holotype, H. U. M, P. Reg. no, 26024. Shitakara

        River, Yubetsu. •~2
Fig. 7 Actinidia hanttoriensis nexv species, Hypotype, H. U. rvf. P. Reg. no, 25997. Harutori

        pit,
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Explanatien of Plate 17

(AIE natural size>

Fig. 1 Alangi,ttm bas'itruncatu7n (OIsHI and
       M. P. Reg. no. 26004, Okotsu pit,
Fig. 2 Clt¥ionanthus 7tippon¥icus new species,

       pit,
Fig. 3 Chioitanthtts n¥i,pPo7ti,cu,s new species,

       pit,
Fig. 4 Yibu,rrtum basiobl'iquum new species,
       pit.

I'IuzloKA) new

I'Iypotype, H. V.

Paratype, H. U.

I'Iolotype, }'I. U,

combination. I'Iypotype, H, U,

 M, P. Reg. no. 26013. 0kotsti

rvl. P. Reg. no. 26012, Harutori

M. P. Reg. no. 26020. Harutori
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Explanation of Plate 18

(Ail natural size)

Fig. I Maesa nipponica ne"r species. Holotype, H. U. M. P. Reg, no, 26009, ILIarutori pit,
Fig. 2 Viburmtm basiobliquum new species. Hypotype, l'I, U, M. P, Reg, no. 26021,
       Okotsu pit,
Fig. 3 Cltionantluts retusa LINDL, and PAx. The Living ieaf for comparison,
Fig. 4 Alangitt7n basiobliqttu7n (OIsHI and I'Iuzlol<A) TANAI. Hypotype, H. U, M, P. Reg.

               Shitakara River, Yubetsu.       no. 26002,
Fig, 5 Alangiu7n basiobliqutt7n (OIsHI and HuzloKA.) TANAI. Hypotype, H, U, M, P. Reg
                Okotsu pit.       no. 26001.
Fig. 6 Viburnum exoa?ium new species. Hypotype, H, U. M. P. Reg. no. 26019. Shitakara
       Rivei', Yubetsu,
Fig. 7 V¥ilbitrnum e."-'¥ oan.u7n nex¥v species. Holotype, H. U, M, P, Reg, no, 26018. 0kotsu pit,
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ExplanatioR of Plate l9

(AIi natural size)

Fig. 1 Alangittm basi,obliqttttm (OIsHI ancl HuzloKA) TANAI, Hypotype, H, U. )vl. P. Reg.
       no, 26003. Nakanosawa. Yubetsu,
Fig. 2 Cordia j'aponica new species, Holotype, H, U. M, P, Reg, no, 26015. 0kotsu pit.
Fig. 3 CarPites J'aPoni.cus (ENDo) new combination. Hypotype. H. U. M. P, Reg, no, 26025,
       Okotsu pit,
Fig. 4 Cordia juPon-ica new species, Hypotype, I'I. U. }vf. P. Reg. no, 26016, Harutori pit.
Fig. 5 CanPites j'aPon21ctts (ENDo) new combination, Hypotype, H, U. M, P. Reg. no. 26026.
       Shitakara River, Yubetsu,
Fig. 6 Viburmt?n bas¥iobl¥iqu¥u?n new species, Hypotype, }'I. U. M, P. Reg, no. 26022.

       Harutori pit.
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ExplanatieR of PIate 2g

(Ali

Fig.

Fig.

Fig.
Fig.
Fig.

natural size unless otherwise stated)

 1 Acer kitshiroanum new species. I'Iolotype, H, U. ixif, P. Reg. no, 25990, Nakanosawa

    Yubetsu. xO.9
 2 Qttercus feushiroensis new species, Paratype, H, U. M. P, Reg, no. 25936. Chinomi-
    zawa, Shoro,
 3 Cordia j'aponica new species. I'Iypotype, I'I, U. )v4. P. Reg. no. 26017, Harutori pit

 4 Acer oishii new species, Hypotype, H. U. M. P. Reg no, 25989, Okotsu pit.
 5 Alangiu7n chinense (LouR.) HARMs. The living ieaf for comparison.
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