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          X. MIORPHOLOGY AND RESTORA.XrlON

    [lrhe･ family Dipteridaceae was instituted by SEwARD aRd DALE(2}

in ra901 for the tro･pica} £ern Dipte7'is which had been inc}uded in
Polypodiaceae. With it were ineluded also some Mesozoic ferns kriown

   (1) A revised aRd enlarged note o£ the senior author's "On the Fossil
Dipteridaceae". Aeta Phytotax. et Geobot., Vol. I, No. 2, 1932, pp. 132-139.

   (2) A. C. SEwARD and E. DA-E: On the Strueture and Afini£ies fif
Di2)teris, with Notes on the Geologieal Histoxy of the Dipteridinae. Phil. Trans.

Roy. Soc. IJoRdon, Vol. CXCIV, 1901,
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under the names Dictyo2.)hyllzem, CZathropteris, Camptopteris, llctzcs-

7nannin and ThazematopteTis. Fortunately, the preseRt authors could

examine a very large nurnber of speeimens belonging to the above
mentioned fossil genera wit13 the exception of Ca,mptopteris, yielded

exhaustively from the Japanese ]Y{esozoic strata, espeeially from the

Nariwa Series. The following is the result e£ the investigation, bear-

ing chiefiy upon the moTphology and elassification of the £ossil
Dipterldaceae. The phyllegeny is another task of the first irn-
portance to be considexed. But it may be diseussed in anothey ocea-

sion awaiting still more evideAee in regard to the soral chayacters.

    The history o£ Pipteris has already been mentioned in SEwARD
and IDALE's papey, so it does not need to be deseribed again at this

plaee.

    As to the classifieation of the £ossil Dip£eridaeeae, there is a
eonsiderable divergenee in the opinions expressed by severai anthors.

A. G. NATHoRsT(i), who investigated Swedish Dietyo?)hyZtz{m aAd
Camptopte7"is, recognised some differenees in soral chayaeters be-

tween Dipteris and the above named fossil genera exeepting IiXctzes-

mannia and Thaizeona,to?)te7"is (NATHoRsT makes no mention ln his

papey about the last two genera), and included the fossil genera in

a subfa'iinily Camptopteridinae.

    NATHoRsT's elassificatiolt was receRtly followed by M. i}IIRMER(:')

and 'j3. ]N([. ]II[ARRIs(3) with some modifieations: lhRMER yaised

NATxxoRsT's subfamily to the rallk of family, and iRstituted a family

Camptopteridaeeae whieh eover a}so Tha,umatopteris besides two
genera as erlginally included by NATHoRsT, while .lila,z{smaaznia was

ineluded togethey with the living genus IR Dipterideae. IEIARRIs iR-

eluded ffctus7nannice in Camptopterideae.

    IE[IRMER's ayguments on the generie classifi6atioR are based on

the twisting o£ the pinna-base. On the contrary, }IARRIs eonsldered
that the piRna base is essential}y similar ln ali the genera. Thus
he showed a diaguram of the pinna-base with a vertial rachis divlding

into two arms which curve and branch in the horizontal plane
(IIARms, 1931, p. 79, fig. 28). ffe says "such a leaf base may be
preserved without distortlon; or it may be fiattened into one plane,

   (1) A. G. NATHoRsT: IJeber Dictyo?)JtyZl2e7n und Cam?)to?)te･ris spirctlis.
Kgl. Sve'nsk. Vet.-Akad. Handl., Bcl. XLI, No. 5, 19e6.

   (2) M. HmMER: Handbuch der Palaeobotanilc, Bd. I, 1927, pp. 642-656.
   (3) T. M. HARRis: [I]he Iiiossil g'lora of Seoresby Sound, East Greenland.

Medd. om Gmpnland, Bd. LXXXV, No, 2, 1931, p. 78,
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and this caR happen ln several ways. The raehis may be bent back-
wards (as in D. exile) or forwards (ClathTopteT?ls and small leaves

of D. Natho7'sti), or sideways tmder one of the ai-ms (D. Nilssoni) or

both arms may be bent upvLrards (Ca･m7)t･opteris and some specimens

of Thaze7nceto?)te7ais). Combinations of these distortions are also seen

as in a specimen of D. exile described here."

    As far as the Japanese specimens are concerned which the
present authors examined belonging to the genera Dilctyo?)hyZlztm,
Clceth7'o?)tcris, Tha,･zt7nato2)te7"i,s, and Hrctzts772annia, the eonsi(leratioR of

the nature of the pinna-base seems to be in favour of HARRis's resto-

ration, thotigh there is need of some modifieation.

    'l)he present authors' eonsideration is that the nature of the
pinna-base at the top of the petiole is similar in al} the fossil genera

in Dipteroideae, though distinetive to each genus in the degree of dis-

seetion of the }amina of pinnae or in the length of arms to whieh the

top of the petio}e is divided. These types are often connected by
intermediate forms.

    Ca7nptopte7"is and Goep2)crteZla(i) gen. Bov. (=Vl･rooclwardites

GoEppERT) are iiot represented in the Japanese Mesozoic roeks. The
habit of Ca7npto7)te74is spt7"celis NATH. is clearly shown by NATHoRsT's

restoration(L). Eaeh of the forked arms of the petio}e bears many
long and narrovLT pinnae disposed spiral}y from the pinna-raehis.

This genus differs considerably from the other genera o£ Dipteridaeeae
in the spiral disposition ef the pinnae, if NATHoRsT's restoration is

a natural one. Moreover there seems to be lto bending of the arms.

    Goep7)e7'=t'ell.a, as may be mei?tioned later agaiR, seems to have

a bipinnate fi'ond at least, and morphelogically it has quite different

aspect than the rest of the genera.

    Clath7`o?)teris and Dietyol)hyllzmn possess a similar mode of dis-

position of pinnae, whieh are disposed outwards from more or less
long arms (pimia-rachis) into which the top of the petiole is divided

and bent in a horizontal plane. Of two distinet forms of ClathTopteTis,

namely, C. obova･la and C. meniscoicles var. elegans(3), derived from

    (1) A new generic nanie Goel)?)eo"tellcc was heye proposed for Goeppertict,
6Is}il and YAMAslTA (Journ. Geol. Soe., T6ky6, Vol, XLII, No. 501, 1935, p. 369),

 as the latter name was already used by PREsL in 1833 (Versuch, II, p. 121, Pl, L.
 fig. 1).

    (2) A. G. NATHoRsT: Op. cit. 1906, p. 15, fig. 4.
    (3) S. 6IsHI: The Rhaetic Plants from the Nariwa Distriet, Prov. Bitch"

 (Ol<ayama Prefeeture). [l]his Journal, Ser, IV, Vol. I, Nos, 3-4, 1932, pp. 289-

291,
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the NarivgTa bed, the latter alone shovLrs the top of the petiole where

it foyks iiito two arms whieh send off pinltae outwards. It is
illusti'ated in 'i]ext-fig. 1. It shows that the arms are tvxTisted so as

to be brought into one plane with the petiole. The restoration of C.
me7?.iseoicles (BRoNGN.) var. elegans 6ism is shown in [l]ext-fig, 2.

Text-fig. 1. Clathn'opteris meniscoides (BRoNGN.) var. elegams 6IsHi, showing

     top of the petiole where it forl<s into two arms. I.oc. Eda (1)

      in the Nariwa distriet. xl. The petiole is twisted at a,.

   Diet･zlo2)h?/IZzeo･n ls a genus very elosely rela£ed to Cl(tth7"o?)te7"is,

diffeying only in the nervation. NATHoRsT thought that the }amina

of D, exile (BRAuNs) ave spread out in one plane with the petiole, and

reproduced a restored figure e£ this speeies (NATHoRsT, op. cit., 1906.
p, l3), At the same tlme he believed that 'the laminae in D, aezLti-
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          Text-fig. 2. A restovation of Clath?'opte･ris men?lscoides
                  (BRoNGN.) var. el.egans 6ism.

Zobztm, D. Nilssoni, D. Il4uenste7'i, and D. s?)eetabile ai'e spyead peayly

in a horizontal plane. IEEIe said also that D. NathoTsti and D. exile

together with Camptopteris sptrctZis have long arms which, howeveur,
are veyy short in D. aezt,ti(Iob2t,on, D. Nilssoni, D. Afzeenste7'"i aRd P.

s2)eetctbile. Japa.nese speeimei3s referred to D. Nilssoni, D. M･zeensteri

and D. Natho7'sti show the pinna-base aeeording well with NATHoRsT''s
vievvT. 'I]hough NATHoRsT' thetight that the lamina was veytical

in D. exile as his restored figure shows, his fig. 2 in P}. V (l906)

shows that the petiole is actually twlsted at t,he top where it is
di.vided lnto two arms spyead in a plane making sorr}e angles with the

rachis. The usLial abseRee ef the petiole in the speeimens of Di,ctyo-

phyZlzLm-fronds so beautifully preserved (NATHoRsT, 1906, ]Pl. II;
Pl. III, fig. 6; PI. V, fig. 1; and some other specirneRs figured by

several other authors) may ii3dicate that the arms or lamiltae of
pinnae are ikot origina}ly in the same plane with the petiole. In

most favouyable eases the arms represent direet conneetion with
the petiole in the same bedding-p}ane (NATHoRsT, 1906, p. 8, fig. 1).

    Thanem･ato?)ter･is is a type of Dict･yo･phyll?,em in which the arms

are extremely redueed. Therefoye, in t･his genus the pinnae are
disposed a}rnost in.a fLmnel-shape from the top of the petiole
(NATHoRsT, 1907, IPI. I, fig. I; see a}so Thazematopter･is nipponica
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ArYOIsHI (OIsm, X932b, IP}, XII, fig. 6; lll'l. XV, fig,

a.nd a restoration on p. 294).

   Uaz{smannia appears morpho}ogically quite
geneya mentioRed above, but it is essential}y the

2; PL XXII, fig. 5B

different from other

 same in hablt with

t

A

B

Text-fig. 3. A eornparison of primary nerves ; A,

     OIsm and B, Il'. clentata OisHI.

IilZtus7nannia nariwaensis

 ×le
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them. It is quite beyoRd doubt that the lamina of Protorhipis-type
ls in a horizonta} plane, and this fact is arnply proved by the great

number of specimens derived frem the NariWa bed. Text-figs. 3-5

show the distyib, ution e£ the primary nerves and the restorations of
ffazesmannia (,P?'oto7'hi2)i･s) nao`i7vaensis 6IsHI and ll. (,P,) dentatce

OISHI.
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Text-fig. 4. A restoyation of ,Elditsmanni･a (Protorhipuis)

    -A narz2vaensisOISHI. ×1.

    At any rate, DietyophyZlze7n and Clath7nopte7"is are merely the
more disseeted type of the }amina in .Ucczets7nannia; thus the primary

division o£ the petiole in Hazesmannicb corresponds to the arms in
DietyophzllLzeon and ClathTopte7"is. In other worCls, i£ in [l)ext-fig. 6
the lamina is entire oy nearly so the specimeR belongs to･ Hazesmann'ia

(P7'otoThil)is), while if it is deeply disseete(l it is Diet21o?)hyllzLm or
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Cl(mthTo2)teTis. If the prima-ry division of the petioie Cioes not go

so fay it is Thaz"nato2)te7nls.
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Text-fig. 5.                                     AA restoration of Iillrzi.esmannia, (Protorhipis) dentata OISHI. Slightly redueed.

    [Irhe soral char'aeters:-The fertile fronds aye very unsatisfac-

torily represented in the Japanese specimens. The following table is

a summary of the sora} characters previously given by several authors,

added to which is the meagle information obtained from some
JapaRese speeimens, Goe?)pertellcc is omitted from the table, as its

sporangia are not yet satisfactorily investigated.



{l)ABLE S.

ffausmannia dentata &sm

l Shape
;
i
  Circular

             Aff. nar?IWaensis OISHI

                           l
                           l
ll. Rorchamnzeri BARTH. i'
        var, dentata MoELLER

ff. cracoviensis RAclB.

                           I
Thatemato?)teris B7'auniana Popp i
                           E

          ･I                           I

T. Schenici NATHoRsT I
                           i'
                  tl

Cireu}ar

        l

        ]

 Round '

Round

        i'
        l
        1variable I

        i

   Sori

Diameter
 (MiTi.)

    1

  O.5

  O.8

i

    l
    l

..... I

Distribution

Whole under
  surfaee

Whole 'u'

nder
  surfaee

Whole under
  surface

Who}e uRder
  surfaee

  Near the
   rachis

i
･

1
l
1

1
i
I
l-

Shape

Reundly obovoid

   Cireular

 Pear-shaped

Dictyophyllum rugos'tem
                  L. and H,

l
i

Non-soral

pt'D. 1lheensteri (GoEpp,) l variabie
i
'

D, Niesson･e BRoNGN.

I
I
I
'

D. Arathorsti ZEILLER

D. exiee (BRAvNs)

I
I
I

Round or
variable

i
1

Whole under l/
  surface i

Whole under
  surface

Whole under
  surface

More or less
 lenticular ;
short stalked

Round; short
  statked

I

 whole under I
   sutface I
            E---"----".m- .I
            I
IWh,oJ,efx,",derl

I .i

 Ovate

Globular '
       'lentieular

                           Ii i
cla,th･ropter･ismen'i･seoi (dBeaoNGN.) i Round I

                           iI                                     '                                     I

I

[
I
l
i
'

j
'

Near the
 raehis

,.Camptopteris spiralis NATHoRsT
j

Non-soral ?
l
/

l

I

I
INe,ahr.i,y.,s,p,h.eiEicdai;

i

L
I

Cireular

       Sporangla

Numberin Diameter
            (mm.) a sorus
         t tt t. ... ..

           0.18-O.2  6-l2?

           e.is-e.24

           O.25  3-5

           O.3  i5

           O.3' S
  3-30
(}IARRIS); (HAkllE);
           e.2-O.25  8-10
<NATHQRST)l' (NATesoRsT)

t :t ..

3-4

i
l

  O.35-e.5

!

I
  O.39

5-8

4-7

 7-9
(SCHENK) ;
 !O-15
<MARRIS) ;
 5-i2
(ZEILZ,ER)

6-7 ?

 O.32

 O.15-O.2

 O.5--O.6
 (HALLE) ;
 e.4-o.6
(NAT}IOIIST)

Oe25

O.44-O.5

     AnRulus

Almost complete ; l5
 ee}ls in semVeirele

Somewhat twisted ;
 ]O-12 eells in serni-
 circle

Ob}ique ?

Conspieuous

Somewhat twisted "
               '  probably not quke
 complete

Developed; oblique;
 inore thaR 8-IO
 ceils in semi-eirele

              ttt
Complete ; 25-28

i

    Shape ii
            I
            I
            t            I

            F
            t
            '            E

            E

            I

    Round l･

            i

            I

            I

            l
 Tetrahedral t

'i i1 Trianguiar l

l' '                  l
                  i

oblique? I
                  l

- - -- I

COEM
?,P,tseft,eK.().G;.,Oi.Eit.Pc.Po,E.."-i;I

  ZEILLER; HALLE) l
  , ,........ .. .,........-..-.., .1

Complete ; 30 cells

.-.-..............-. .t

Incomplete

Round

I
i
i' t¥iOa"n"gduiOa"r

l

1
1

I

I
I

I
I
,

 Spores

         I Diameter
 Number              (y･)

         l/
         I
         I

         il

 64 or 12s 1,

         i
         l
         f
         i 7e-go
         il

         I' 4o

         l･
 64, i28

         l
         I

         l   128 l 36
         l･
         I
2el, 215 i 65

164,l77,191,
         I･

         l
         l         l
         'l

512, 256

i

l

L
l
/

1

-

'.'ll-""

lSourees

4
I
A
i
O
I
S
H
I
(
1
9
3
2
b
)
I

[I.IOISflI(1932b)

HALLE(1921)

l
ilRAclBoRsl<I(1894)

NARRIs(1931)

lIHALLE(l921);`

l.NATHoRsT(i907);l
f
i
A
R
R
I
S
(
1
9
3
1
)
i

i'i"th"HoMAs(1922)

1

1
HARRIs(1931)i

I
.
H
A
R
R
I
s
(
1
9
3
1
)
i
'
1ZEILLER(1903)

ZEILLER(1893);NATHoRsT(l906);HALLE(1921)

I･vaARius(l931);I･ScHENK(1867);i,THoMAs(l922);'ZEILLER(1903)

iNATHoRsT(1906)

& rS'he descrip£ien of a Japanese speeimen of a fertile pinna of D, "z?t･e7zste?'1 can be seen in 6IsHi and YAMAslTA ; [I]he Rhaetic Piants from the N al'IWa Distriet. A Suppiement (m preparation).
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Text-fig. 6. A diagram showing the mode of disposition of pinnae in Dipteroideae.

  As the arms (a) are not in the same plane with the petiole (p) in the life time,

      the frond reeeives distortion usually at (b) when it was embedded.

    So far as the above information about the soral characters is
concerned, unsatisfactory though it is, we can find that the following

facts seem to be .roughly tTue:

    1. The shape of the sonyi is mostly the same, being circular or

rounded.
    2. The size of the sori decreases in the follovsring order of the

genera: Hazesmannica>Thau･mntopteTis>Dictyophz/llzem.
    3. The number of sporangia is not constant, even in one speeies;

however, it decreases according to rough estimation in the follow-

ing order: ThaumatopteTis>ClathropteTis>Hazesmannia>Dictyo-
phyZZzem>Cthmptopteris.
    4. The size of the sporangia decreases according to the increase

bf the size of sori.

    5. The annulus is sometimes oblique and mostly complete.

    6. Eaeh annulus generally has 30 cells.
    7. The number of spores in a sporangium is less in Hausmcunnia

and ThazematopteTis than in Dictyophyllum; the number of spores
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increases according to the deereases of size of sori, Judging frem

the number of spores only, llausmannin and ThaumatopteTis are types

of Filicales leptosporangiatae, while DictyophyZlum is a type inter-

mediate between this and Filicales eusporangiatae, comparable to
Gleicheniaceae.

                   xr. cLAssxFxcATxoN

    The present authors propose tentatively the following classifica-

tion of Dipteridaceae, ehiefly based upon the manner of division of

fronds, mode of disposition of pinnae, degree of dissection of Iaminae,

taking also into consideration the soral characters available:

Family
   Dipteridaceae

Subfam. Dipteroideae

tp

lt

Goeppertglloideae

Camptopteroideae

Irn::D:,.iZ･:.!ei,h,#zifk'{Erb:･eteZu,:ee,a,n,gess)

,, Dictyophyllu7n

,, 77taumatopteris

,, Goeppuertella

,, Camptopteris

, SuBFAMuy Carnptopteroideae Subf. nov.
            GENus CamptbpteTis PREsL em. NAmoRsT

      ]?RESL's genus Camptopte7"is was emended by NATHoRsT(i) in
  1878 based upon some Rhaetic fronds from Sweden resembling those
  of ClathTopteTis and Dictyophyllum, but differing in the form of the

  pinnae and in their mode of disposition on the arms. This genus
  differ's considerably in habit from all other genera of Dipteridaceae,

  and may possibly be grouped separately as Camptopterideae, whieh
  has already been done by NATHoRsT(2) and HIRMER(3),
      CamptopteTis is essentially ･an Vpper Triassic plant, and two
  valid species are known to us, namely, C. Iunzensis STuR from the

(1) A.
(2) A,
(3) M,

G. NATHORST:
G. NATHORST:
HIRMER: OP･

Floran vid Bjuf,
Op. cit., 1906, p.

cit., p. 643.

I, 1878b, p. 33.

19.
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ILettenkohle of Austria(i) and C. sptTalis NATHoRsT from the Rhaetic
o'f Sweden(2). There are two more species referred to this genus,
namely, C. o'ztTassiea GoEppERT figured by ZIGNo(3) and C. incissa

NATHoRsT from the Rhaetie of Sweden(`), but they were founded on
very unsatisfactory specimens. C. seTTata KuRR<5) from the upper
Triassic strata of WUrllemberg has little cla･im to be ineluded in
this genus; this species has been included in DictyophyZlzem in this

paper, as already done by FRENTzEN(6) and HIRMER(7).

                CamPtoPteris incissa NATHORST

1878b. Camptopteris incissec NATHoRsT: Op. eit., p. 35, Pl. IV, figs. 7-8.

    This species was founded on some fragmental pinnae derived
from the Rhaetic bed of Bjuf. NATHoRsT distinguished this species

from C. sptTaZis in having deeper incision of the lamina, each lobe

bearing acute apex. As the mode of disposition of pinnae is obscure

it is not clear just how certainly these specimens should be included

in the genus CamptopteTis. As far as the ste.r.ile pinnae figured by
NATHoRsT are eoncerned, they closely r'esemble Dictyophyllzem
2'apaonieum YoK.

            , Camptopteris lunzensis STUR

1909. Cceml)toptee'is lunzensis STuR: Op. cit., p. 111 (no figure).

    As there is no reproduction of any figure of this species, the

present authors can not form an opinion on this species. The pinnae

seem to be entire all round, instead of being lobed or serrated as is

usually the case in this genus and allied genera.

   (1) D. STuR: Zur Kenntnis der fossilen Flora der Lunzer Sehichten. Jahrb,

d. k. k. geol. Reiehsanst., Bd. LIX, Heft 1, 1909, p, 111 (no figure).

   (2) A. G. NATHoRsT: Op. eit,, 1906, p. 14.
   (3) A. DE ZiGNo: Flora Fossilis Formationis Oolithieae, Vol. I, 1856, p.
181.

   (4) A. G. NATHoRsT: Op. eit., 1878b, p. 35, Pl. IV, figs. 7, 8.

   <5) W. PH. ScHIMpER: [Vrait6･des pa16ontologie v6g6tale, I, p. 632, Pl.

   (6) K. IrRENTzEN: Die Keuperflora Badens. Verh. naturwiss. ･Vereins in
Karlsruhe, Bd. XXVIIr, p. 35.

   (7) M. HiRMER: Op. eit., 1927, p. 652.



146    A,S. Oishi and K. Yttmasita.

                CamPtopteris sPiralis NATHORST

1878a. Cam2)tol)teTis sptralis NATHoRsT: Bidrag' till Sveriges Fossila Flora, II,

     FIoran vid H6ganas oeh Helsingborg, Kgl. Svensk. Vet.-Akad. Handl.,
     Bd. XVI, No. 17, p. 13.
1878b. Cam2)topteris spiralis NATHoRsT; Op. eit., p. 33, Pl, II, fig. 8; Pl. III;

     Pl. IV, figs. 1-6; Pl. VIII, fig. 1.

1886. Camptopteris spiralis NATHoRsT: Floran vid Bjuf, III, p. 118.
1906. Camptopteris spiralis NATHoRsT: Op. cit., p. 14, Pl. VI, figs. 25-31;
     Pl. VII, figs. 12-14.

.1932. CamptopteTis spiralis KRysHToFovlcH and PRyNADA: Contyibution to the
     Mesozoie Flora of Ussuriland. Buli. U. Geol. Prosp. Serv. U. S. S.･ R.,
     #Vol. LI, Fase, 22, p. 367.

    The occurrence of this species from the Mongugay Series of
Ussuriland(i) is somewhat doubtful, because it is reported without

any ac.eompanying description or figure.

            SUBFAM-y Goeppertelloideae Subf. nov.

                GENus GoeppeTtella gen. nov.

    A new generic designation GoeppeTteZlth is here proposed for the

Mesozoic fern which has been ealled under the name Wooelzvantites
micTolobzts ScHENK(2) in order to avoid eonfusion with the Tertiary

Woochvcardia which has closer aMnity with the living 9Vooel2vaTalin.

ScHENK's species was derived from the Rhaeto-liassie strata of
Franconia and is characterised by fronds which are apparently at
least bipinnate(?) and not like those of the Dipt･eris-type. YV. micro-

lobzes ScHNEK was la-ter studied in detail by.ZEILmR(3) based on
beautiful specimens from the Rhaetic of Tonkin. He recognised the

clOse aMnity of this species with Dipteridaeeae. Unfortunately, the

present authors have not yet met with specimens belonging to this

,genus., Therefore they foilow ZE-LER in including ScHENK's species

in Dipter.idaceae. The bipinnate habit of the frond of W. ?nieTolobzes

seems to warrant its placement in a d･iff/erent group other than

Dipteroideae. For this group the present authors wish to propose

   (1) A. KRysHToFovicii and V. PRyNADA: Qp. cit., p. 367.
   (2) A. ScHENI<: Die fossile ]i"lora der Grenzschichten des Keupers und
,"as Franl<ens, p. 68, Pl. XIII, figs. 11-13.

   (3) R. ZEiLLER: Flore fossile des g'ites de charbon du Tonl<in, 1903, p. 91,

Pl. XVII, figs. 1-5.



                  On the liTossil Dipteridaceae. 147

provisionally a subfamjly name "Goeppertelloideae", retaining the
generic name Vl7oodzvarelia or VVoodevarclites for those fronds from
the Tertiary strata which have still closer affinity with the living

Wooelzvardia. True Woodevenrdia has not yet been found from strata

older than the Tertiary.

           Goeppertella microloba (ScHENK) n. comb.

1867. Woodtvardites microlobzts ScHENK: Die fossile Flora der Grenzsehiehten

     des Keupers und Lias Frankens, p. 68, Pl. XIII, figs. 11-13.
1869. Woodtvardites microlobzts ScHIM?ER: Traite de pa16ontologie v6g6tale,

     I, p. 638, Pl. XXXIX, figs. 7-9. .
1882. Woodtvao"dites micTolobus ZEImER: Examen de la fiore fossile des couches

     de charbon du Tonking, p. 12, Pl. XII, figs. 3-4.
1892. Woodwa?'dites microlobzes RAciBoRsKi: Flory Retyski'ej Polski, p. 3, Pl.

     II, fig. 17.
1903. VVoodwa7'dites mic7"olobzts ZEmLER: Op. cit., p. 91, P!. XVIII, figs. 1-5.

1913. Woodwardites onicrolobus MoELLER and HALLE: The Fossil Flora of the
     Coal-bearing Deposits of South-Eastern Scania. Arl<. f, Botanik, Bd.

     XIII, No. 7, p. 9, Pl. I, figs. 7-16.
1919. Woodwardites microlob2es ANTEvs: Die liassisehe Flora des Hoersand-
     steins. Kgl. Svensk. Vet,-Akad. Handl., Bd. LIX, No. 8, p, 14, Pl. I, figs.

     5-6.

              SUBFAMILy Dipteroideae Subf. nov.

               GENus XHhaumatoPteTis GOEPPERT

    The genus Thaumatopteris was instituted by GoEppERT(i) in 1841,
･taking T. MuensteTi GoEpp. as its genotype. However, this species

was later transferred to DictyophyZlum by NATHoRsT(2), who reta.ined

GoEppERT's generie name for Popp's Thazematopteris BTaztmanes.
 Thaze77zntopteTis is often confused with Dietz/o2ohylLzem in the habit

 of the frond, but it has the' following characters distinct from Dietyo-

 phyZZzem :

    1. The typical pinnae are disposed in funnel-shape at the top
 of the petiole, while in DietyophylZum, they are disposed from two
 arms into whieh the top of the peeiole is branched. In young fonds,

 the mode of disposition of the pinnae seems to exhibit the Dictyo-

 puhyZZzeonz-habit (NATHoRsT, 1907, PI. I, fig. 11).

    <1) H. R. GoEppERT: Les genre des plantes fossiles, 1841.
    (2) A. G. NATHoRsT: Ueber Tha2tmatopter'is Schenki NATH. Kgl. Svensl<.

 Vet.-Akd. Handl., Bd. XLII, No. 3, p. 3.
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    2. The pinnae are deeply dissected up to the pinna-raehis at
their margin into long and narrow, linear pinnules, while in Dictyo-

puhylZzLm the dissection is shallow.

    3. The size of sporangia is generally smaller than in Dictyo-
puhyZZum, while the number of sporangia in a single sorus is more
in ThazematopateTis (table I).

    4. The number of spores in a sporangium is Iess in this genus

than in Dietyophyllum (table l). ' '･ ,

                                                ttt
    a) The following species are known showing the mode of dis-
position of pinnae charaeteristic to the genus ThcuaematopteTis:

          Thaumatopteris Gollioni (PELOuRDE) n. comb.

1913. Dietyo2)hyllum Gollioni PELouRDE: Sur quelques v6g6taux fossiles du
     Tonkin. Bull. Serv. G6ol. 1'Indoehine, Vol. I, fase. 1, p. 2, Pl. I.

    PELouRDE(i) reproduced photographs of very beautifully pre-
served specimens of this species. The funhel-shape disposition of

the pinnae is clearly seen in the figures. '' ''

   '        '                'ThaumatopteTis nipponica 61sHI

1932b. ThaumatopteTis nipponices OisH!;. Op. cit,, p. 293,,PI. XII, figs. 5-6;

     Pl. XV, figs, 2-3, P}. XVI, fig. 1; Pl. XXI, fig. 5B; Text-fig. 1 (restora-

     tion). . ..                                   ttt                                       '              Thaumatopteris Schenki NATHoRsT

    For references of this species, see HARRis, 1931, p. 93; 6Ism,
1931, p. 241; 6IsHI, 1932b, p. 296. CHow(2> figured an indefinite

specimen from Seania under the name Cfr. T. Schenki.

         Thaumatopteris Vieillardi (PEL,ouRDE) n, comb.

1913. Dictyophylltt7n VieillaTdi PELouRDE: Op. cit., p. 6, Pl. II.

    b) The following species are not yet known to have the charac-
teristic mode of disposition of pinnae of Thaumatopte7iis. However,

the present authors, from the general habit of the pinnae or some-

                                                         '   (1) F. PELouRDE: Op. eit. 1913. '
   (2) T. C. CHow: The Lower Liassic Y"lora of Sofiero and Dompang in
Scania. Ark. f. Bot., Bd. X, No. 4, 1924, p. 2, P!. I, fig. 6. ..
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times from the soral eharacters available, regard that they belong to

this genus rather than to any other genera of Dipteridaceae.

                   e
               Thaumatopteris BTauniana Popp

    An imperfect specimen of this species has been described by the

senior author(i) from the Rhaetic bed of Nariwa. For references of
this species, see HARRIs, 1931, p. 94.

         Thaumatopteris Dunkeri (NATHoRsT) n. comb.

1878a. Dictyopuhyllu7n Dztnke7'i NATHoRsT: Bidrag tiil Sveriges Y'ossila Flora,

     rl, p. 45, Pl. V, fig. 17.
1892. Dictyophyllzem aff. Dzaozke7"i RAciBoRsi<I: Op. eit., p. 5, Pl. Il, fig. 14.

1909. Dictyophyllum Dunkeri SALFEm; Beitraege zur Kenntnis jurassischer
     Pfianzenreste aus Norddeutschland. Palaeontogr. Bd. LVI, p. 15, Pl. !,
     fig. 7.

    This species has been provisionally substituted to the genus

Tha･umntopteTis. It is a type resembling T. BTaztnianca, as
NATHoRsT(2) suggested, DictyophyZZzcm aff. Dunkeri figured by RAcl-

BoRsKI(3) resembles also T. pzesilla (NATH.) which may be described

below.

                                    A                Thaumatopteris elongata OISHI

                        A1932b. Thaztonntopteris eZongatec OisHi: Op. cit., p. 295, Pl. XVI, fig. 2; PI.

     XVII, figs. 1-2.

r

           ThaumatoPteris Fuchsi (ZEILLER) n. combe

                                            '1903. Dictyophyllzem li'ztchsi ZEiLLER: Op. eit., p. 98, I'I. XVIII, figs. 1-2.

                                               '
   This species is closely allied to T. BTa2enicana, but the pinnules are

longer and narrower than those in the latter speeies. HARRIs(`)
mentioned that the base of the pinnules of this species is expanded,

while this is not the ease in T. BTazeniancr.

1867.

         ThaumatoPteris gracilis (SCHENK)

Poly2)od･ites g7"aeilis ScHENi<: Die fossile Flora der Grenzsehichten des

Keupers und Lias Frankens, p. 67, P!. XV, figs. 7-9.

(1)

(2)

(3)

(4)

s.

A.

M.
T.

AOIsHi: Op. eit., 1932b, p. 297, Pl. XXXV, fig. 4.

G. NATHoRsT: Op. cit., 1878a, p. 45.
RAciBoRsi<i: Op. eit,, 1892, p. 5, Pl. II, fig. 14.

M. HARRis: Op. cit. 1931, p. 96.
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,1869. Thate7natopteris gifiacitis ScHIMpER: Trait6 de pa16ontologie v6getale, I,

     p. 630,
1892. Thaumatopte7"is go"acil･is? BARTHoLIN: Nogle'i den bornholmske Jura-
     formation forekommende Plantefoysteningef. Bot. Tidskr., Bd. XVIII,
     p. 25, Pl. IX, fig. 8.

1910. DictyophyZltton (Thazemato2ote7"･is) gi"eccile BARTHoLIN: PIanteforsteninger

     fra Holsterhus paa Bornholm. Danm. geol. Unders., Bd. II, No. 24, p. 9.

    [l]his species resembles T, Sehenki in several characters, but
differs from it in the smaller habit Of the frond.

         ThaumatopteTis Kochibei (YoKoyAMA) n. comb.

1891. Dictyophyllttm Kochibei YoKoyAMAi On Some Fossil Plants from t･he
     Coal-bearing Series of Nagato. Journ. Coll. Sei,, Imp. Univ. T6kyQ, Vol.
     IV, Art. 2, p, 244, Pl. XXXIV, figs. 1, la.

1896. Dictyophyllzcm Kochibei fNouyE: On the Mesozoic Formatlon in the
     Southern Part of Nagato. Journ. Geol, Soc. T61<y6, Vol. III, No. 3, p. 363,

     Pl. XII, figs, 5, 7.

1905. Dictyophyllum Kochibei Yoi<oyAMA: Mesozoie 'Plants from Nagato and
     Biteha. Journ. Coll. Sei., Irnp. Univ. T6ky6, Vol. XX, Art. 5, p. 6, Pl. I,

     figs. 5, 7; Pl. II, figs. 1-2.

                        A1932c. Dictyophyllzcm Kochibei OIsHi: Rhaetie Plants from Provinee Nagato
     (Yamaguchi Prefecture), Japan. This Journal, Ser. IV, Vol. II, No. 1,
     p. 59, Pl. I, figs. 4-6.

    This speeies is 'certainly very closely related to ThazemntopteTis

in respect to the linear pinnules shalloW}y lobed at the margin, as

YoKoyAMA(i) a}ready eompared the Species to ThaztmatopteTis
Sehenki NATH. Though there is no evidence' of a characteristic mode

of disposition of pinnae, the general features, especially the Iong and

narrow pinnules, seem to warrant the inelusion of the genus of this
plant under Thaze?natopteTis. The presenee of a sma]1 lamina between

two adjacent pinnules is one of the characteristic features of this

    .specles.

                 Thaumatopteris lunzensis STuR

1909. Thaze7natopte7"is l2enzensis KRAssER: Op: cit., p. 113.

    KRAssER(2) described T. Zzcnzensis as follows, without illustration :

"ThaumatopteTis Zunzensis besitzt ziemlich kurze Fieldersegmente,
die in geringem Masse anadrom orientiert sind, sie sind parallel-

   (1) M. YoKoyAMA: Op. cit., p. 245.
    <2) Bi. KRAssER: Op. eit. 1909, p. 113.
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wand･ig, an der Spitze abgerundet, am Grunde hangen sie zusammen:
Von den basalen und apikalen abgesehen, sind sie meist viermal so
lang als breit (gew6hnlich 4 mm. Breite, 16 mm. Lange). Die Nerven

treten scharf hervor, Der Mittelnerv der Segmente hebt sich un-
geaehtet dessen, dass er nicht kraftiger als die netzbildenden Sekun-

dzarnerven ist-deutlieh ab, geht aber in der Spitze in das Sekundhr-

nervennetz ueber, das sich beiderseits vom Mittelnerv in je･ zwei
Reihen aufbaut. Im Zusammenhalt mit den Fiedersegmenten erseh-
eint die 2mm. breite Spinde} reeht kraftig. Auch fruktifizierende

Exemplare mit den in den Nervenmasehen der･ Spreitenunterseite
stehenden Sori sind zum Vorschein crekommen."
                              o

          7"haumatopteris Pusilla (NATHORST) n･ coMb.

1878a. Dictyo2)hyllum Muensteri'GoEpp. var. 2)zesillu7n, NATHoRsT: Op. eit., p. 45)

     Pl. V, figs. 14-16; Pl. VIII, figs. 8-10.

                                         A1932b. Dictyophyllum Mzeenste7'i (GoEpp.) var. pusillum OIsm: Op. eit., p. 303i

     Pl. XVIII, fig. 7; Pl. XIX, figs. 4-7.

    [l?his species was described originally by NATHoRsT(i) as Dictyo-

phyllztm M%ensteri var. pztsiZlzem, and the senior author(2} also figured

similar pinnae from Nariwa, The description of this speeies may
be given in detail in 6Ism and YAMAsiTA's paper in preparation(3).

          ThaumatoPteris Remauryi (ZEILLER) ne comb.

1903. Dictyophyllztm Re7na2w'yi ZEimER: Op. cit., p. 101,･ Pl. XIX, figs. 1-2;

     PI..XX, figs. 1, 3-4, ?2; Pl. XXI, figs. 1-2.

    [I]he present authors ineluded provisionally ZEiLLER's Dictyotm

puhyZlum RemcuuTyi(") from the Rhaetic of Kebao (Tonkin) in
ThazemntopteTis, taking into consideration the long and narrow pin-
nules resembling T. nipponiea 6Ism. ZEI-ER figured a specimen of

a basal portion of pinnae agreeing in the mode of disPosition to that

of DictyophylZztm (ZEILLER's Pl. XX, fig. 2). This specimen led him

to believe that it belongs to the genus DictyophylZ2tm. However, the

above named specimen is derived from Hongay, while other speci-"

   (1) A. G. NATHoRsT: Op. eiU, 1878a, p. 4,5.
   (2) S. 6IsHl: O'p. cit,, 1932b, p. 303.

         A   (3) S. OIsHI and K. YAMAsiTA: Rhaetic PIants ftom the Nariwa District,
A Supplement (in preparation).

   (4) R. ZEmLER: Op. cit., 1903, p. 101.
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mens with long and narrow pinnules are all derived from Kebao.
Therefore, there exist some doubts whether such pinnae as figured in

ZEILLER's Pl. XIX, fig. 2 and Pl. XX, figs. 3-4 actually bore the basal

character of DietyophyZlzem-type. The presence of a small Iobe be-

tween two adjacent pinnules is a feature seen also/ in T. Kochibei
(YoK.) as mentioned above.

           Thaumatopteris rugosa (L, and H.) n･ comb.

 1828. PhlebopteTis Phillipsii BRoNGNiART: Histoire des v6getaux fossile, p. 377,

      Pl. CXXXII, fig. 3; Pl. CXXXIII, fig. 1.

 Z834. Dictyophyllum o"ugosum LiNDLEy and HuTToN: Fossil FIora of Great
      Britain, Vol. rr, P!. CIV.
 1835. Phyllites nervuloszes Pm-ips: Geology of Yorkshlre, see. edit., Pt. r,

      Pl. VIII, fig, 9,

 1856. Dictyophyllum rztgoszem ZiGNo: Flora Fossilis Formationls Oolithieae,
      Vol. I, p. 176, Pl. XXIIi, figs. 2, 2a.

 1856. Dictyophyllum Leckenbyi ZiGNo: Ibid., p. 178, Pl. XXIII, fig) 11a.

 1900. Dietyophyllum rugosum SEwARD: Jurassic Flora, Part I, p. 122, Pl. XIU,
      fig. 3 (non Pl. XVIII, fig. 1; text-figs. 17-19; these may be distinet species).

 1923. Dictyophyllttm h'ugosum THoMAs: On Some New and Rare Jurassic
      Plants from Yorkshire. V. Fertile Speeimens of Dictyo2)hyllze7n rzcgosum.
      Proc. Camb. Phil. Soe., Vol. XXI, p. 110, Pl. I, figs. 1-5.

    This species has long been known under the name DictyophyZZze7n
 rugosum. However, it displays two 'types in respect to the shape of

 pinnae. The original specimens figured by BRoNGNIART(i> as PhZebo-

 pteris PhiZlipsi have imperfect pinnae with long and narro/w, linear

 pinnules. Later, PHILmps(2), LINDLEy and HuTToN(3) and ZIGNo(4>
 also figured similar pinnae under the same name, while there is
t another type of pinnae as figured by SEwARD(5) from Yorkshire. They

 differ greatly fr'om the first type in having less disseeted lamina.

 The pinnae of the first type, though the basal character is not known,

 are morphologically similar to ThaumaVopteris Koehibei (YoK.).
 THoMAs' study<6) of the soral character of DictyophyZlzton, Tztgosum

   (1) A. BRoNGN!ART: Op. cit., 1828, p. 377, Pl. CXXXVII, fig. 3; Pl.
cxxxlrl, fig. 1.

   (2> J. PHmLips: Op. eit., 1835, Pl. VIIr, fig. 9.

   (3) J. LiNDLEy and W. HuTToN: Op. cit., 1831, Pl.'CrV.
   (4) A. de ZIGNo: Op. eit., 1856, p. 176, Pl. XXIIr, figs. 2, 2a.
   (5) A. C. SEwARD: Jurassic II'lora, Pt. I, 1900, Pl. XVIIr, fig. 1; text-figs.

17, 18, 19.

   (6) H. H. THoMAs: Op. eit. 1923, p. 113.
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from Yorkshire (pinnae of the first type) show's that the number of

spores is the same as that of ThaumatopteTis Sehenki, and far less
than t'hat of D. exile, D. MzeensteTi and D. Nil,ssoni (see table I).

Therefore, the/ provisional substitution of the generic name Thanemnto-

pteTis for such pinnae seems to be more appropriate. The present
authors wish to call specimens with the pinnae of the first type only

under･ the name ThcL2tmatopteris 7ougosa.

    The pinnae of the second type exhibit the base close to Thansmato-

pteris (see, SEwARD, 1906, p. 128, fig. 19; in this specimen the arm

is represented as being short just like D. MzeensteTi figured by GoEp-

pERT)(i).. Therefore, presene authors think that they belong to a

distinct species of Thaumatopteris; outside Europe, the specimens of

the second type have been reported from Australia by WALKoM(2)
who considered SmRLEy's speeies D. bTeonerense as a synonym of it.

                'T'haumatopteris Sturi KRASSER

1922. Thaztmato2)teTis St2eo"i KRAssER: Zuy Kenntnis einiger fossiler Floren des
  ' unteren Lias der Sul<zessionsstaten von Oesterreich-Ungarn. Sitzungsb.

     k. Akad. Wiss. Wien, Math.-naturwiss. Kl., Abth. I, Bd. CXXX, Heft
     10, p. 354.
1927. Dictyophyllztm Stzt7"i HmMER: Op. cit., p. 652.

    This, species has not yet been figured, but KRAssER(3) described

it as follows: "Typische ThazemcutopteTis-Nervatur. IFiedern letzter

Ordnung Iinealisch parallelseitig, 2 mm. breit und ueber 20 mm. Iang,

ganzrandig mit deutlichem Mittelnerv, der Spinder von Fiederbreite
wagrecht oder unter einem Winkel bis 450 entspringend, tind zwar
in Entfernungen von mehr oder' weniger 10 mm,, fast gegenstaendig.

Die Spindel ist durch einen die Fiederchen verbindenden Laminar-
saum schwach gefluegelV'. KRAssER compared this speeies with Poly-

poelites? AngeZini NATH.(`) from the Rhaetic of Helsingborg, Dictyo-

puhyllzem exiLe and Dictyophyllzem (ThaumatopteTis) DzenleeTinnuon.

   (1) H.' R. GoEppERT: Les genres des plantes fossiles, !Jiv. I and Ir, 1841,
?1. I, fig. 1; Pl. II, fig. 1.

   (2) A. B. WAm<oM: Mesozoic Floras of Queensland. Pt. 1 Cont. The
Flora of the Ipswich and Walloon Series. Queensl. Geol. Surv., Publ. No. 257,
1917, p. 9. 0n Fossil Plants from Bellevue, Near Esk. Mern. Queensl. ' Mus.,

Vol. III, PU 1, p. 82, Pl. XXI, fig. 1.

   (3) F. KRAssER: Op, cit., 1922, p. 354.
   (4) A. G. NATHoRsT: Op; cit., 1878a, p, 43, Pl. VIIr, figs. 5-7.
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          GENus DictyoPhyllum LxNDLEY and HuT'ToN

    This genus was founded by LINDLEy and HuTToN in 1834 for
some fronds from the Jurassic strata of Yorkshire which they re-
garded as probably dicotyledonous. Some additional material of this

genus revealed that it was a fern which demonstrates a close simi-

larity to the recent fern Dipte7nis. DietyophyZl2em is now a large

group comprising more than twenty different forms reeorded from
various countries. Dietyophyll?t.m agrees very closely with ClathTo-

pteTis, but it is convenient to retain both genera in view of the
following differences:

    1. In DictyophyZlum, the tertiary nerves make a reticulum filled

with polygonal meshes, while in ClathTopteris the reticulum made by

the tertiary nerves is rectangular.

    2. The number of sporangia in a single sorus is less in Dictyo-

pahylZum than in ClathTopteTis, and the size of sporangia is larger in

DictyophylZum than in the other (see table I) .

    a) Species belonging actually, or to a considerable degree of

certainty, to Dietyophyll-um.

             II)ictyoPhyZIum acutilobum (F. BRAUN)

   For referenees, see GoTHAN, 1914, p. 17; ARBER, 1917, p. 34; and HARRIs,
1931, p. 81, in "D. Nilssoni".

    The specimens figured by GoTHAN(') as D. acutilobum are, as
HARRIs(2)iconsidered, closely allied to D. Mzeensteri (GoEpp.).

              DictyophyZIum BarthoZini MoELLER

1902. Dictyophyllzem Bao"tholini MoELLER: Bidrag till Bornholms Fossila IJ'lora.

     Pteridofyter. Lunds Univ. Arsskr., Bd. XXXVIII, Afd. 2, No. 5, p. 44,
     Pl. IV, figs. 10-12.

1922. Dietyophyllttm BaTtholini KRAssER: Op. cit., p. 350.

    The Iong and narrow pinnules with waved margin of this species

remind pne of Dietyol)hyZlzem NiZssoni (BRoNGN.) or ThazematoputeTis

 - tAnzpponzea OIsm.

   (1) W. GoTHAN: Die unter-Iiassische (rhaetisehe) Flora der Umgegend
von Nttrnberg. Abhandl. naturhist. Gesell. NUrnberg, Bd. XIX, 1914, p. 17,
Pl. XVIII, fig. 4.

   (2) 1]. M, HARRis: Op. eit. 1931, p. 82.
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               Dictyophyllum CarZsoni NATHoRsT

 1878a. Dictyo2)hyllum Ca7'lsoni NATHoRsT: Op. cit., p. 14.
 1878b. Dictyophyllz{7n Cce7"lsoni NATHoRsT: Op. cit,, p. 38, Pl. V, figs. 8-9.

 1899. Dictyophyllttm Cao"lsoozi SoLMs-LAuBAcH: Beschre2bung der Pflanzen-
      reste von La Ternera. N. Jahrb. f,.Min. etc., B.-B., Bd. XII, p, 598.

 1927, Dictyophylluwz Ccc7ilsoni HIRMER: Op. cit., p. 649;

                Dictyophyllum Davidi WALKOM

 1917. Dictyophyllum Dctvidi WALKoM: Op. cit., p. 10, Pl. IIr, fig. 2.

     This is a species very closely allied to British specimens which

 SEwARD assigned to DictyophyZlum Tugosttm (L. and H.) (see
 SEwARD: Jurassic Flora, Pt. I, p. 122, PI. XVIIr, fLg. 1; Text-figs.

 17-19) , differing slightly from them in the smaller type of the frond.

                            '                      '                                                  '
                 DictyophyZZum exile (BRAUNS)

    For references, see HARRIs, 1931, p. 80.

     This species resembles D. NathoTsti ZEiLLER, but differs from
 it in the complete reduction of Iamina towards the base of the pinnae.

                  '              DictyophyZlum iaPonicum YoKoYAMA
               '
 1891. Dictyophyllum a'apaonicum Yol<oyAMA: Op. cit., p. 243, PI. XXXIII.
 1932c. Dictyophyll2em daponiczLm OisHi: Op. eit., p. 58, Pl. I, figs. 2-3.

 '1932. Dictyophyllum o'ctponienm KRysHToFovlcH and PRyNADA: Op. cit., p. 367.

 1936. Dictyophyllz{m e'aponicum OIsHI and TAI<AHAsl: Rhaetic Plants from
      Provinee Nagato. A Supplement. This Journal, Ser. IV, Vol. III, No. 2,
      p. 124, Pl, X (II), fig. 3.

     One of the characteristic features of this species is the complete
                               .' reduetion of Iamina towards the basal portion of the pinnae recalling

 strongly CamptopteTis spi7"alis. However, the discovery of pinna-
 bases disposed from arms proved its belonging to the genus Dictyo-
 puhyllzcm(i). This is a species closely allied to Dictyophyllzem exile.

              DictNophyllum Muensteri (GoEpPERT)

     Dictyopahyltum MuensteTi mentioned in this place does not con-

 tain such a reduced form which NATHoRsT named D. MzeensteTi var.

           A     (1) S. OisH! and E. TAKAHAsl: Op. cit., p.. 124.
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1)zesillum. This variety was described in the present paper under the

name Thaumatopt'eTis pztsilLa. D. MzeensteTi is an intermediate form

between DictyopuhyZlzem and ThonmatopteTis, the arms being very
short. SEwARD(') figured a beautiful specimen showing funnel-shape
disposition of pinnae under the name ThazematopteTis MuensteTi.

               Dictyophyllum NathoTsti ZEILLER

                 A   For ye£erenees, see OIsHI and [I]AI<AHAsl, op. cit., 1936, p. 122.

            DictyophyZluma Nilssoni (BRONGNIART)

   For references, see HARRIs, 1931, op. eit. p. 81･.

    Some Bornholm specimens figured by BARTHoLIN(2) as Dictyo-
ptylZum MZssoni may be ThaumatopteTis; espeeially the speeimen

in Pl. X,'fig. 5, exhibits the characteristic mode of disposition o£
pinnae of the ThctztmatopteTis-type.

             Dictyophyllum obsoletum NATHoRsT

1878b. Dietyophyllum obsolettem NATHoRsT: Op. cit., p. 39, Pl. VI, fig. 5, Pt.

     VIII, fig. 4.
1878a. Dictyophyllum obsoletzton? NATHoRsT: Op. eit,, p. .14.

              Dictyophyllum obtusilobum (BRAUN)

   For references, see ARBER: The Earlier Mesozoie Floras of New Zealand.
New Zeal. Geol. Surv., Pal. Bull. No. 6, 1917, p. 34.

    The New Zealand specimens figured by ARBER are too frag-
mentary to admit s.pecific determination.

                           M                Dictyophyllum Sarrani ZEILLER

1903. Dictyophyllum Sa7n"ani ZEiLLER: Op. cit., p. 107, Pl. XXII, fig. 1.

                                           '                     '
               DictyophylZum sexatum (KuRR)

1869. CamptopteTis ser7'ata ScHIMpER: X･[I]rait6 des pa16onto!ogie v6g6tale, 1,

     p. 632, Pl. XLII, fig. 4.

   (1) A. C. SEwARD: Fossil Plants, Vol. II, 1910, p. 386, fig. 284.

   (2) C, [I]. BARTHoLIN: Nogle i dert bornholmske Juraformation fore-
kommende Planteforsteningey, I. Bot, Tidskr., Bd. XVIII, PI. X, figs. 5-7.
                     i
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1877. Camptopteris seo"rata HEER: FIora Fossilis Helvetiae, p. 72, Pl. XXV,

     fig. 3.
1878b. C"mptopteris serrcrta NATHoRsT: Op. cit,, p. 36, Pl. V, ,figs. 3-5.

1922. DictyophylZ2em serTatum FRENTzEN: Op. cit., p. 35, Pl. III, fig. 1,

1927. Dictyophyllzem se7"ratum HIRMER: Op. cit., p. 652.

    [l]his species was originally described as Camptopteris seTTata.
But the present authoys follow Frentzen(i) in substituting the generic

designation DictyophylZum of･this speeies for CamptopteTis. The
il!ustration of C. seTTata given by ScHiMpER(2) shows in all respects

the DictyophyZlum-habit of the frond.

              Dictyophyllum spectabile NATHoRST

1906. Dictyophyllum spectabile NATHoRsT: Op. eit., p. 4, Pl. I; ?Pl. VII, fig. 1.

1919. Dictyophyllum spectabi,le ANTEvs: Op. cit., p. 15.
1932b. Dictyophyllu7n spectabile 6isHi: Op. cit,, p. 298, Pl. XVrl, figs. 5-6.

    A Franconian speeimen figured by NATHoRsT(3) as D. spectabiZe

shows a great similarity in habit to ThazLma･topteTis, especially in

bearing "ZwischensegmenV'. It is a type close to T. Kochibei (YoK.).

    b) Specimens determined as DictyophyZlztm sp.

 1910. BARTHoLIN: Planteforsteninger fra Holsterhus paa Bornholm. Danm.
      Geol. Unders., II, No. 24, p. 17, Pl. III, fig. 2.
 1932. CARpENTiER: V6getaux fossiles du Yemen, Bull, Soe. G6ol. France, Ser,

      V, Vol. II, p. 89, Pl. VII, figs. 1-4.
 1914. GoTHAN: Op. cit., p. 106, Pl. XIX, fig. 1; Pl. XX, figs. 1.
 1913. HALLE: The Mesozoic Flora of Graham Land. Wiss. Ergeb. Sehwed.
      Suedpolarexpedit., 1901-1903, Bd. III, LieL 14, p. 9.
*1927. HALLE: Fossil Plants from South-Western China. Pal. Sinica, Ser. A,

      Vol. I, Fasc. 2, p. 12, Pl. IV, fig. 10.

                                                          t 1892. RAciBoRsm: Op. cit., p. 5, Pl. II, fig. 11.
 1907. SALFELD: Fossile Landpflanzen der Rhaet- und Juraformation Sued-
      westdeutschland. Palaeontogr., Vol. LIV, Lief. 4, p. 171, Pl. XIV, fig. 2.

 1904. SEwARD: Jurassie F!ora, Pt. II, p: 90, fig. 8.
 1912. SEwARD: Mesozoie Plants frorn Afghanistan and Afghan-Turkistan.
      Pal. Indica, N. S., Vol. IV, Mem. No. 3, p. 14, Pl. III, figs. 14, 14a.

   (1) K. FRENTzEN: Op. eit., 1922, p. 35.
   (2) W. PH. ScHIMpER: Op. eit., 1869, P!. XLII, fig. 4.
   (3) A. G. NATHoRsT: Op. eit., 1906, Pl. VII, fig, 1.
    * The specimen is named as Dictyophyllzcon? It is particularly worthy o'£
note that DictyophyZlttm? is here described from the rock which is regarded as

Permian. If this be truly a DictyophyZluon, it is the oldest record of this 'genus,
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 1919. WALKoM: Mesozoic Floras of Queensland. I'a.ts. III and IVt The Floras
       of the Burrum and Styx River Series. Queensl. Geol. Surv., Publ. No. 263,

       p. 15, Pl. I, fig. 13.

            , GENuS CIathroPteris BRoNGNIART

    This genus agrees essentially with DictyophyZlze?n, though there

are slight differences in the nervation and in some points of soral

charaeter (see table I). This genus comprises three species{') and
one variety.

             ClathroPteTis meniscoides (BRONGNIART)es

    For references, see HARRis, 1931, p. 88.

                                               '                                                  A      CZathropteris meniscoides (BRoNGN.) var. elegans OISHI
                                                            '          '                                                        '1932b. Clath7'optqris me?iiscoides (BRoNGN.) var. elegans 6isHi: Op. eit., p. 2S9,

      PI. XI, fig. 8; PI. XII, figs. 3-4; Pl. XIII, figs. 1-2; PI, XV, fig, 1.

                                         '                 '
                                      A                   CZathropteris obovata OIsm

1932b. Clathro2)te74is obovata 6isHi: Op. cit., p. 291, PI. XII, fig. 2; Pl. XIV,

     fig. 1.
                       A1936. Clath7'opteris obovata? OisHI and [VAKAHAsi: Op. cit., p. 121, PL X (II),

     fig. 4.

                  ClathroPteris reticuZata KuRR

1877. Clathro2)teris 7'eticztlata HEER: Op. cit., p. 73, Pl. XXV, figs. 4-6.

1922. Clathropte7'is ･reticzelcrta FRENTzEN: Op. cit., p. 34, Pl. III, fig. 2.

                 GENuS Hausmannia DuNKER

    The genus Hazes7na-nnin was instituted by DuNKER in 1846 on
some Wealden specimens from North Germany, and he gave the

   (1) Clcrthrbputeris egyptiaca SEw. deseribed by SEwARD from the Nubian
Sandstone of Egypt has been excluded from the list of Clath7'opteris in this paper,

beeause it was later revealed by FRITEL that SEwARD's C. egyptiaca was a frag-

ment of IV2{lttmbium Schtveinfzerchi FRITEL (BARTHoux and IYRITEL: Flore
Cr6tac6e du grbs de Nubie, 1925, p. 106).

   *After the manuscript was completed, the authors obtained a specimen
of Clath7"opte?'is meniscoides (BRoNGN.) derived from the Nariwa distriet. The

specimen may be figured and described in 6isHi and YAMAsiTA: The Rhaetic
Plants from the Nariwa District, A supplement (in preparation).
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following diagnosis taking H. dichotomca as its genotype: "Hazes-
mannia fronde irregulariter flabellata, dichotoma, Iobis seu lacinis

inaequalibus cuneatis obtusis integris vel apice incisis; nervis
medianis pluries furcatis crassis costaeformibus, secundaris in areas

irregulares subquadratas confiuentibus". This diagnosis was later

somewhat modified by ScHENK and RIcHTER(') according to some
additional material.

    In 1853, ANDRAE(L') established the genus PTotoThipts on Liassic

material from the Banat of Hungary, and gave the following
diagnosis, taking P, Buchi･i as its genotype : "ProtoThipts fronds semi-

orbieulata?, venae primarial fiabellatae, pluries dichotomae, venae

secondariae transversales cum priolibus maculas parallelogrammas
formantes, venulae in areolas subquadratas confluentes."

    These two genera, Hazesmctnnia and PTotoThipts, have been used
by several authors following each the original sense until RIcHTER<3)

mentioned their generic identity in l906. Thus he proposed to use
DuNKER's designation which was established earlier than the other

for all the forms of fronds which had bee4 called under DuNKER
and ANDRAE's names, together with certain specimens which had
been also included in the genera, sueh as Aspleniu7n, PlatyceTiphyZZum,

DictyophyZZzem, Jeevnpa2eTia, etc.

    It is indeed true that the fern-fronds which had been ealled
under the genera Haus7nannia and PTotoThips are extremely variable

in the manner of dissection of Iaminae even in a single species, and

this morphological evidence led RIcKTER to the connection of both

genera. This view was followed by several authors. Also the present

authors believe to some extent the heterophylly of these ferns.

    The present authors noticed an interesting contrast as to the
geological occurrence of ferns of Hcu%smannia and ProtoThipis types

respectively. That is, 'the fronds of Hausmannia type occur general-

ly from the younger Mesozoie rocks, while on the contrary the ap-
pearances of the PTotoThil)is type are geologically older than the

former and are yielded generally from the Older Mesozoie rocks,
though there are some exceptional cases. The geological distribution

   (1) P. B. RicHTER: Beitraege zur Flora der unteren Kreide Quedlinburgs,
[I]heil 1. Die Gattung Hates"za･nnia DuNIcER und einige seltenere Pfianzenreste,

1906.

   (2) K. T. ANDRAE: Die fossile Flora Siebenburgens und des Banates. Abh.
I<. 1<. Geol. Reiehsanst., Bd. II, Abth, 3, No. 4, 1853, p. 35.

    (3) P. B";･ RicHT'ER: Op. cit., 1906.



160 S. Oishi anel K. Ydmasita.

of these genera showing the contrast of their occurrenee will be
shown by tables in the next ehapter.

b.tiT?i5S.CbO,"t,Za.Ztid2f,,,&h2h.gte%iS,g.iaZi.;C&".r.r,emae..ee･.aYt,B,e.a,C8i.d,eii'iga,'6

advaneed type of PTotoThipts with Iess dissected or entire laminae
the former thus approaching the living genus. Therefore, the preseni

authors considered it appropriate to retain both names, Hausmannia
and RTotoThipis, in their origina･1 senses, placing them in the sub-

generic rank under Hausmannin in the modern usage.

                SUBGENUS ProtorhiPis ANDRAE

                                '    For the diagnosis of PTotoThipts, see that of ANDRAE
p. 159 in this paper. Under this subgeneric designation,
prised the following species.

cited on

are com-

1902.

     Hausmannia (ProtorhiPis) acutidens MOELLER

Hausmannia acutidens MoELmR: Op. eit., p. 51, Pl. V, fig, 7

and 3 are siinilar type).
(also figs. 1

1856.

1906.

1927.

      Hausmannia (ProtorhiPis) asarifolia (ZIGNo)

PTotorhipis asa7'ifolice ZiGNo: Op. cit., p. 180, Pl, IX, figs. 2,

Hazcsoncannin? asarifolia RicHTER: Op. eit., p. 23, Pl. VII, figs.

22b (a reproduetion of ZIGNo's figures).

Hausmannia asaTifolia HiRMER; Op. cit., p. 656.

2a.

22a and

1853.

1911.

1917.

1922,

but

       Hausmannia (Protorhipis) Buchii (ANDRAE)

 Proto･rhipis Buchii ANDRAE: Op. cit., p. 36, Pl. VIII, fig. 1.

 Hausmannia Buchii SEwARD: The Jurassie Flora Sutherland. Trans.
 Roy. Soe. Edinburgh, Vol. XLVIr, Pt. IV, No. 23, P. 658, Pl. II, fig. 21;
 Pl. VI, fig. 6; text-fig. 3.

 Elausmannia Buchii? WAm<oM: Op. cit., p. 11, text-fig. 4.

 Hausvezannice B2eehii KRAssER: Op. cit., p. 349. '

This species is originally an element of the Rhaeto-Liassic fiora,

it has also been reported from the Upper Jura$sic strata of
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Sutherland(i) though it was based on some imperfeet speeimens.
CARpENTIER(2) also figured a fragment of frond under the name
Hausmannia sp. El. aff. Buchii ANDRAE.

            Hausmannia (PTotorhipis) cordata (HEER)

1882. Po"oto7'hipis coi"data HEER: Flora Fossilis Groenlandica. Flora F'ossilis

     Arctica, VoL VI, PL !II, fig. 18. '
1906. Hausmctnnia? cordata RicHTER: Op. eit., p. 24, Pl. VII, fig. 19 (a repio-

     duetion o£ HEER's figure).

        Hausmannia (PTotoThiPis) cracoviensis <RACIBORSKI)

     '                  '1894. Dictyopuhyllttm cTacoviense RAciBoRsKit Flora Kopalna ogniotrwalych
     glinel< krakowskieh. Pamiet. Mat. przyr. Akad. Umiej,, Bd. XVIII, p. 47,

     Pl. XrV, figs. 5-lo.

1927. Hausmannia cTacovie7zsis HmMER: Op. eit., p. 656.

                    i                                   '

          Hausmannia,(ProtorhiPis) crenata (NATHORsT)

1878b. PTotorhipis crennta NATHoRsT: Op. eit., p. 57, Pl. Xr,･fig. 4.

1902. Hams7nannia (PTotorhipis) erenata MoELLER: Op. cit., p. 51, Pl. V,
     figs. 5-6.

1906. Hausmannia e7'enata RicHTER: Op. cit., p. 23, Pl. VII, fig, 20 (a repro-

     duction of NATHoRsT's figure).

1927. Haus7nannia cre7za･ta NIRIyfER: Op. git., p. 656.

1927. Hausmannia cre"ata PRyNADA: Sur des restes de plantes des d6pots
     m6sozoique de Ia Samarskaya Louka. Bull. Com. G6ol. Leningrad, Tom.
     XLVI, No. 8, p. 970, PI. XLVIII, figs. 1-2.

                      A1932b, Hausmannia c7"einta OIsHi: Op. cit., p. 305, Pl. XIX, fig. 8.

                                             '

             Hausmannia (PTotorhipis) dentata 6Ism

                      A1932b. Hausmannia de7ztata OisHi: Op. cit., p. 306, Pl. XXI, figs. 1-4, 5A;

     Pl. XXXV, figs. 2-3; text-fig. 2. ' ,
       '
   (1) A, C. SEwARD: Op. cit., 1911, p. 658, Pl. II, fig. 21; Pl, VI, fig, 6:
tekt-fig. 3.

   (2) A. CARpENTiER: La flore Wealdienne de F6ron-GIageon (Nord). M6m.
Soc. G6ol. Nord, Tom. X, No. 1, 1927, p. 25, Pl. IIr, figs. 2, 2bis.
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1907.

   Hausmannia (ProtorhiPis) Fischeri (KNowLToN)

Po'otorhipis li'ische･}"i KNowLToN: Kootany Plants froin the Great Falls

Coal Field of Montana. Smith. Misc. Coll., Vol. L, p, 114, Pl. XII, figs. 3-

4.

       Hausmanhia (ProtorhiPis) ForchammeTi BARTHOLIN

    MoELLER(i) divided this species into two subspeeies, namely,
dentata and Zcacininta. With the former are included fronds in which

the laminae are orbicular as in PTotorhipts, while under the latter

are included Iaminae deeply disseeted as in Ha2tsmesnnia (s.s.), It

is as yet uncertain that this species is actually heterophyllous as it

seems, the Bornholm material being not sufficient to connect both

extreme types by interrnediate forms. However, the present authors
provisionally follow MoELLER treating these two types as valid ones.

                   Subsp. dentata MoELLER

1892. Hausmannia I7'orchecem･meri BARTHomN: Op. cit., p, 26, Pl. XI, figs, 4-5

     (non fig. 6; it is subsp. Ia･cinicttct MoELLER).

1902. Hazcsmannia F'o7richctmme?ni BARTHoLIN subsp. elentatce MoELLER: Op. civ.,

     p. 49, Pl. IV, figs. 15 and 17 (non fig. 16; it is subsp. Ictciniatd MoELLER);

     PL V, fig. 2 (?figs. 1 and 3; they may be aczcticlens); Pl. VI, fig. 27.

    This form is a type very similar to P. Bztchii (ANDRAE).

                  Subsp. Iaeiniata MoELLER

1892. Hausmannia Forchaon7ne･ri BARTHoLIN: Op. cit., p. 26, Pl. XI, fig.

1902. Hecus7ncennia Forchammeo'i BARTHoL･IN subsp, lceci･ndata MoELLER:
     clt., p. 50, Pl. IV, fig. 16; Pl. V, fig. 4.

    This is a type similar to Hanesmannia cliehotomo DuNKER.

        Hausmannia (ProtoThiPis) integrifoZia (NATHoRsT)

1878b. Pi'otorhipis Bz{.chd.i NATHoRsT: Op. cit., p. 42, Pl, XI, fig. 2.

1879. PTotorhipis integTifoZia NATHoRsT: Op. cit., p. 57, Pl. XI, fig. 2.

    A small specimen specifically hardly determinable.

6.

OI)･

(1) H. MoELLER: Op. eit., 1902, p. 49.
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1906.

1927.

1932.

    Hausinannia (Protorhipis) KohZmanni RICHTER

Ha2esmanozia Kohl7nesnni RIcHTER: Op. eit., p. 21, Pl. I, figs. 1-11; Pl. II,

figs. 1, 3-6, 8-9; PI. V, figs. 1-2, 5-7; Pl. Vr, figs. 3, 6-7, 9.

Hazes7nannia Kohl7nanni HiRMER: Op. cit.,. p. 656.
                        bHausmannin aff. KohZmanni KRysHToFovicH and PRyNADA: Op. elt., p.
367.

1933.

1934.

         Hausmannia (Protorhipis) Leeiana SzE

 Haus7nannia Lee･iaua SzE: Beitraege zur mesozoisehen Flora von China,
 Pal. Sinica, Ser. A, Vol. IV, B'asc. I, p. 7, Pl. II, figs. 8-9.

 Hausmannia Leeinnca CARpENTIER: Sur une dipt6ridaeee d'age s6condaire
 de la provinee de Jehol (Chine). Ann. Soe. Sci. Bvuxelles, Ser. B, Tom.

 LIV, p. 147, figs. 1-3. '
A type allied to P. Buehii ANDRAE,

           Haiesmannia (ProtoThipis) nariwaensis 6isHi

1932b. Ha2esmann'ia nariwaensis 6isHl: Op. cit., p. 303, Pl. XX, figs. 1-10.

    This species is by far the most abundant in the Nariwa bed of
th'

e Nariwa district. Haztsmannia cf. ztsszeTiensis KRysHToFovlCH
reeently described by SzE(i) from Kansu may in all probability be
specifically identical with this Japanese species.

          Hausmannia (Protorhipis) ? renifgrmis (HEER)

1880. Protorhip･is ren･iformis HEER: Naehtraege zur Jura-Flora Sibiriens. M6m.

     1'Aead. Imp. Sci. St.-P6tersbourg, Ser. VII, Vol. XXVII, No. 10, p. g,
     Pl. I, fig. 4a.

1906. Haztsmannica? renifo7'mis RIcHTE･R: Op. eit., p. 24, Pl. VII, fig. 18 (a

     reproduetion of HEER's figure).

    It is doubtful whether HEER's PTotorhi7)is TenifoTmis actually
represents a fern. NATHoRsT(2) expressed the opinion that it might
be such as figured by HEER in his Pl. I, fig. 9 as Zamb'ostrobzts (HEER :

Nachtraege, 1880, op. cit.).

   (1) H. C. SzE: Mesozoic Plants from Kansu. Acad. Siniea, No. 13, 1932,
p. 67, Pl. IX, figs. 1-6.

   (2) A. G. NATHoRsT: Naehtraegliehe Bemerkungen ueber die rnesozo-
ischen Flora Spitzbergens. Oefver. Kgl. Vet.-Akad. Foerhandl., Vol. LIV, No. 8,

1897, p. 387.
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           Hausmannia (ProtorhiPis) RichteTi SEWARD

1911. Illaus77Lannia Richteri SEwARD: Op. cit･., p. 660, Pl. I, figs. 18, 18a.

           Hausmannia (ProtorhiPis) Se¢vaTdi RICHTER

1906, Haus7nan7zia Sewardi RlcHTER: Op. cit., p. 22, Pl. I, fig. 12; Pl. V, figs.

     3-4; Pl. VI, fig. 8.
1927. Elauscazannia Sewan'di HIRMER: Op. cit., p. 656.

               '
            Hausmannia (Protorhipis) sPuria R!CHTER

1906. Uctttsmannia spuuria RIc}ITER?: Op. cit., p. 23, Pl. II, fig. 2.

       Hausmannia (PTotorhiPis) ussuriensis KRYSHTOFOVICH

1923. Ela2Ls7nanznia ussLte'･iensis KRysHToFovlcH: Pleteromeia and Haus7nesn?zitca

     in Eastern Siberia, Amer. Journ. Sci., Ser. V, Vo!. V, p. 207.
1927. H"usmddania us' surie?zsis HmMEri: Op. eit:, p. 656:

                                               '                                                A    This species is closely allied to P. naTiwcaensis .PIsHI, but the

Siberian specimens are too unsatisfactorily represented in the figures

to admit the comparison with the well-preserved Japanese specimens.

          Hausmannia (ProtorhiPis) voZgensis PRYNADA

1927.' Haus7nan7zia volgensis PRyNADA: Op. eit., p, 971, Pl. XLVrll, figs. 3-6.

                 '                  t .t t. t    A type similaT to H. (P.) Kohlmanni, '

                                       '                                    '        '                                 '
           Hausmannia (ProtorhiPis) Zeilleri (RICHTER)

1897. Protorhipis Buehii ZEiLmR (non ANDRAE): Revue des travaux'de
     pa16ontologie v6g6tale. Rev. G6n; Bot., Vol. IX, p. 51, PI. XXI, figs. 1-7.
1906. Haus7ncvn}zin Zeilleri RIcHTER: Op. eit., p. 21, Pl. VII, fig. 17 (a restora-

     tion of one of ZEmEER's figure's), ' ･
1927.' Ha2tsmadenia Zeille7'i HiRMER: Op. cit., p. 656.

    The following species have originally been described under the.

generic name Dietyophyllzem founded on very imperfect specimens.
In this paper, they were tentatively included in Hausmevnnia, as no

characteristic mode of disposition of pinnae of DictyophylLzem type

is shown in these specimens. The nervation exhibited in these specS-

mens is rather Hazesmannia-Iike than Dictyopuhyllzc?n-like.
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          Hausmannia (Protorhipis) ? Dicksoni (HEER)

1874. Dictyoljhyllztm Diehsoni HEER: Die Kreide-Flora der arctisehen Zone,
     Kgl. Svensl<. Vet.-Akad. Handl., Vol. XII, No. 6, p. 55, Pl. III, fig, 9.

1927. Dictyophyllztm Dicksoni HIRMER: Op. eit., p. 653.

    This species was tounded on a very fragmentary specimen from
the Kome formation of Greenland. It resembies D. RoemeTi ScHENK
from the Wealden of Germany, but the latter is not in itself a valid

species. SEwARD(i) suggested that HEER's species may be Hazes-
mcannin resembling H. Kohlmanni RIcHTE,R.

           Hausmdnnia (PTotorhiPis) Z Roemeri SCHENK

 1871. Dictybphyll?,c7n- Roe7neri ScHENK: Die Flora dey norddeutsehen Wealden-

      formation. Paleontogr., Bd. XIX, p. 224, Pl. XXXI, fig. 3.

 1894. Dictyophyll2tm RoemeTi SEwA.RD: VL'ealden Ii"lora, Pt. I, p. 140, figs. 16,

      17.
 1900. P7-otorhipis Roe?7zer･i SEwARD: La Flore Wealdienne de BernissarV. Mem.
      Mus. Roy. d'Hist. Nat de Belgique, Tom. I, p, 18, Pl. III, fig. 34.

 1927. Dictyophyllz{7n Roeoneo"i HiRMER: Op. cit., p. 653.

     This specific name was given by ScHENK(2) for a fragmental
 specimen from the Wealden of Germany, belonging certainly in their

 charaeteristic reticulate nervation to Dipteridaeeae. ILater SEwARD

 also reported the occu]rrence of this species from the Wealden strata

 of Ecclesbourne(3) and Bernissart(`). In a paper on the Bernissart
 plants, he used the generic name PTotoThipts for the specimen, while

 in a subsequent paper(5), he applied the generic name Hausmannia .
 in view of its being a more appropriate designation. The reason
 why SEwARD was so undecided in the application of the generic name
 for this Wealden species was chiefiy because of the imperfectness
 of the original specimeR as well as the speeimen found subgequently.

     Also the present authors have no claim for applying any of the

 generic names above referred to for this Wealden species. But the

    (1) A. C. SEw'ARD: Noees sur la Flore Cr6tacique du Groenland, 1924,
 p.-232. The Cyetaceous Plant-bearing Rocl<s of Western Greenland. Phil. Trans.
, Roy. Soe. London, Ser. B, Vol.' CCXV, 1926, p. 82.
    (2) A. ScHENK: Op. cit., 1871. .
    (3) A. C. SEwARD: Op. cit., 1894, p. 140.
    (4> A. C. SEwARD: Op. cit. 1900a, p. 18.
    (5) A. C. SEwARD: A Contribution to our Knowledge of Wealden FIoras,
 with Special Reference to a Colleetion of Plants from Sussex. Q. J. G. S., London,
 Vol. LXIX, 1913, p. 90.
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application of the generic name Hazesmannia seems to be more appro-

priate for sueh specimens as hitherto have been known under the
name D. Roenze7'i.

            SuBGENus Hausmannia (s. s.) DUNKER

    For the diagnosis of Hausmannia, see that of DuNKER cited on

p. 159 in this paper. Under this subgeneric designation, are com-
prised the following species :

     Hausmannia (Hausmannia s. s.) cretacea (VEI.ENOVSKY)

1889. PlatyceTiphyllum cretaceztm VELENovsKy: Kv6tena 6esl{6ho Ceno manu,

     p, 5, Pl. V, fig. 16 (eited from RicHTER's paper, 1906, p. 20).

1906. Hausmannia cretacece RIcllTER: Op. eit., p. 20, Pl. VII, fig. 24 (a repro-

     duetion of VELENOVSKy's figure).
1927, Hausmannice cretacect HIRMER: Op. eit., p. 656.

       Hausmannia (Hausmannia s. s.) dichotoma DUNKER

1846. Hausmannia diehotoma DuNi<ER: Monographie der norddeutschen Weal.-
     denbildung, p. 12, Pl. V, fig. 1; Pl. VI, fig. 12.

1871. llausmannice diehotoma ScHENI<: Op. eit., p. 223, Pl. XXIX, figs. 8-9.

1906. Hausvezanniec dichotomca RIcHTER: Op. cit., p. 18, PI. I, figs. 1-10; Pl. IV,

     figs. 1-9; Pl, V, figs. 9-11; Pl. VI, figs. 2, 5.

1911. Hausmannia cZichotomec SEwARD: Op, ciU, p. 657, Pl. I, figs. 14-17; PI. II,

     fig. 20.
1927. Haus7nannia dichotoma CARpENTIER: Op. eit., p. 24, Pl. III, fig. 1.

1927, Haus7nannia clichotoma HiRMER: Op. cit., p. 656.

    This species is one of the characteristic elements of the Lower

Cretaceous gnd Upper Jurassic floras. MaTchantites eTectus described

by FoNTAINE(i) frorn the Jurassic of Oregon may, as SEwARD(2) sug-

gested, be Haztsmannia allied to ff. dichotoma. '

1906.

1927.

  Hausmannia (Hausmannia

Hausmannia graci,lli77?a RIcllTER:

Hausmannia gracitlima HmMER:

 s. s.) gracillima RICHTER

  Op. cit., p. 19, Pl"'III, figs. 12,

 Op. eit., p. 656.

1905, p. 53, Pl. VI, figs. 1-2.

 p, 660.

12a.

(1) W.
(2) A.

M.
c.

 FoNTAINE: OP.
SEWARD: OP. eit.

cit.,

 1911,



                      On the 17'ossil Dipteridareae. 167

         Hausmannia (Hausmannia s. s.) PelletieTi SEWARD

1913. Hazesma?znia Pelletieri SEwARD: Op. eit., p. 89, Pl. XIV, figs. 1-3.

1927. Elaus7nannia Pelletie7"i HIRMER: Op. cit., p. 656.

        Hausmannia (Hausmannia s. s.) Wirkinsi WALKoM

1928. Hazts7nanni,a Wirleiozsi WAm<oM: Fossil Plants from Plutovi!le, Cape
      York Peninsula. Proe. Linn. S6c. N. S. Wales., Vol. LIII, Pt. 2, p. 148,

      Pl. XIII, figs. 3-4.

    Among the two specimens figured by WALKoM, one in fig. 3 is
of U. aichotoma type, while the other in fig. 4 is of the type similar

to H. (P.) aczetidens. '

    The follo･wing speeimens have been assumed to belong to llaus-
mannin, but there still remains some doubt of their generic determina-

tion(i) :

1919. ANTEvs: Op. cit,, p. 15, Pl. III, fig. 1; Pl. VI, fig. 39; determined as

      Ha2tsmannia sp.
1910. BARTHoLIN: Op. cit., p. 17, Pl. I, figs. 14, 15; determined as Hat{smannict

      sp.
1905. FoNTAINE: In WARD's Status of the Mesozoie Floras of the United
      States, U. S. G. S., ]N(on. Vol. XLVIII, p. 238, Pl. LXV, fig. 47; determin-

      ed as H"zesmannicr? californica.

1859. DEBEy and ETTINGsHAusEN: Z)ie vorweltliehen Aerobryen der Kreide
      formation von Aaehen. Denl<sch. k. Ak Wiss Wien, Bd. XVI,'p. 35, Pl. II,

      figs. 1-3; determined as t4splenium BrongniaTti and later RIcHTER provi-

" sionally called the plant llausmannia? Brongnia7sti.

     XIX. GEOLOGICAL AND GEOGRAPHICAL DXSTRX"
            BUTION OF FOSSIL DIPTERXDACEAE

    The geological and geographical distribution of fossil Dipterida-

ceae are tabulated below (Table II-VIII) to eaeh species and genera.

    (1) RIcHTER (1906, p. 20) pTovisionally substituted the generic name
Haztsvezannia for some ferns from the Kome formation of Greenland which HEElt
ealled under the names Jeanpaulia aTctic- (=boo'ealis> and J. tepidca (HEER:
Die Kreide-FIora der aTctischen Zone. Kgl. Svensk. Vet.-Akad. Handl., Bd. XII.

No. 6, p. 57, PI. II, figs. 1-16). However, SEwARD referred the majority of HEER's

specimens to Sphenopteris (Onyehiopusis) Johnstrttpi HR. (SEwARD: The Creta-

ceous PIant-bearing Rocks of Western Greenland, p. 84). [I]herefore, RIcHTER's

Hausmannia? arctica was exeluded from the present category,
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Austria. STuR(1909).
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Sweden;Ussuriland?
NATHoRsT(1878a,l878b,Z886.1906);KRysHToFovlcNaitdPRyNADA(1932).

1

4.G.mieroloba(ScNENK) Sweden;Poland;
Tonkin.

ScHENK(1866);ScmMpER(1869);RAclBoRsKI(1892);ZEgLLER(1882};MoELLoRandffALLE(1913);ANTEvs

(1919).
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2. T.Dunkeri(NATH.)
r

l
Sweden;Poland. NATHoRsT(g878)- ;RAclBoRsKI(X892).

3.
AT.elongataOIsHE

-1
F

Japan. AOISHI(1932).

4. T..Y'uchsi(ZEgLL.) '

L

Tonkin. ZEILLER(1903).
'

5. T.Gollioni(PEL.) Tonkin. PELOvRDS(1913).

6. T.gracilis(ScHENK)
- Bernholm. BARTHoLIN(1892

SCHIMPER(t869)

7. T.Kochibei(YoK.) Japan.
YOKOYA,wA(l895,AOISHI(1932). 1905);INou-yE(1896);

8. T.IunzensisSTuR - Austria. KRAssER(1909).

9.
A
T
.
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i
' - japan.

10. T.pusilla(NATR.) Sweden;Japan. NATKoRsT(1878 Aa);OISHI(1932b).

ll. T.Remauryi(ZEILL.) Tonkin. ZEILLER(l903).

12. T.ror,gasa(L.andff.) England.
PHmu?s(1835);BRoNGNIART(1828);LENDLEyandHuTToN(1834);ZIGNo

13. T.Schen･kiNAm.
Japan;Greenland;Bornhogm;Sweden;Poland;Hungary;

ffARRIs(1931)

SCHENK(1867)IY[oELLli:Rand

(10.21).

;NATffoRsT(1878);
OIsHI(1931);RAclBop.sK!(1891,1892);GoTHAN(1914);ANTEvs(]919);;MOELLER(l902):HALLE(l913);HALLE

14. T.SturiKRAssER Hungary. KRAssER(1922).

15. T.Vieillardi(PEL.) Tonkin. PELoURDE(1913).
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'1.D.acutilobum(F.BRAUN) Bornholm;Sweden;
Germany;t'ersia;
NewZealand.

A.RBER(1917);MoELLER(1902);SALFELD
(I907);GoTHAN(19I4);ScHENK(1887,
1891);FRENTzEN(1932);NATHORST
(1878a,1878b).

2.D.BaTtholiniMoELLER Bornholm;Hungary. MoELLER(1902);KRAssER(g922).

3.D.Carl$oniNATH. Sweden;Chile. NATHoRsT(1878a,g878b);SoLMs-
IJAUBAcH(1899).

4.D.DavidiWALKOM ?--- Australia. WALKoM(I917).

Greenland;Sweden:
HARRIs(1931);JoHANssoN(l922);NATHoRsT(k876,1878b,1886).

5.D.exile(BRAVNS)

6.D.j'aponicumYoK.
?
p
-
i
-

Japan;Ussuriland?

7.D.MUnsteri(GoE??.>
Japan;Greenland;
Sweden;Germany;
Rumania.

MoELLER(1902);ffARRIs(1931);
ScHENK(1867);MoEi.LERandHALLE
(19]3);KRAssER(1922);NATHORbT
(1876,1878a);eisHi(l932).

8.D.NathorstiZEILL.
Japan;China;Ussuri-
land;Kamenka;
Tonkin.

AZEILLER(1903);THoMAs(1911);OIsm

(1932);KRysHioFovlcHandPRyNADA
<1932j;SzE(]933c).1
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9.D.Arilssoni(BRoNGN.)

'

japan;China2;Alaska;
Greenland;Bornholm;
Poland;France;
ffungary.

KNowLToN(1916);CHow(1924);NATHoRsT(g876,l9C6);ANTEvs

(1919);JoHANssoN(1922);HARRIs
(l925,1931);ScHENK(1867);MoELLER
(l902);BARTHoLIN(1892);RAclBoRSKIA

(1891);KRAssER(1922);OisMg(i932).

10.D.obsoletumNATH. Sweden. NATHoRsT(l878a,1878b).

11.D.obtessilobum(F.BRAUN) ? Sweden;NewZeaiand2 NATHoRsT(1878a,1878b);AfiBER(
i
9
1
7
)
.
'

l2.D.SaTraniZEILL. Tonkin. ZEILLER(1903).

13.D,serratzam(KvRR.) Sweden;Switzerland;
Germany.

14.D.spectabileNATH. Japan;Sweden.
ANATHoRsT(1906);ANTEvs(1919);OIsHI

(1932).
e
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2. C. mentscoides(BR6NGN.)
        var. eZegans 6isffE

3.

4.

        AC. obovata OIsm
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l Japan.

Japan.

Switzerland; Germany.

AOISHI(1932).

AOISHI(1932).

HEER(1877);FRENTzEN(1922).
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1.ff.(P.)acutidevesMoELLER
-

Bornholm. MoELLER(1902).

'2.ff.(P.)asarz:folia(ZIGNo)

-
' Italy. ZIGNo(g868);REcHTER(1906).

3.ff.(P.)Buchii(ANDRAE)
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Seotland;France?;
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'ANbRAE(!853);SEwARD(1911);WALKoM(1917):KRAssER(1922).
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'

Poland. RAclBoRsKI(1894).

5.ff.(P.)crenata(NATH.) Japan;Ussurilalld;
Sweden;Bornholm.

NATHoRsT(1878b);IY[oELLER(1902);RgcHTER(l906);PRyNADA(1927);AOISffK(1932).
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 6.

 7.

 8.

 9.

10.

11.

12.

13.

if. (P.) corclata (HR.)

'HL (P.) dentata GIsHI

ff. (P.) ? Dicksoni (HR.)

H; (E) FZischeo-i

           (KNOWLTON)

.E£ (P.) iilorchammeri
               BARTH.

.if: (P.) integrifolia (NATH.)

El: (E) Kbhlmanni
              RICHTER

]i: (I'.) Leeiana SzE

                   A14.' El: (P.) na･riwaensis Oism

Z5.

16.

17.

18.

19.

20.

21.

22.

EL (P.) Tenijbrmis (HR.)

iZ (P.) Richteri SEwARD

.lllL (P.) Roe7neri ScHENK

EIL (P.) Sewardi RIcHTER

EL (R) spuria RICH'rER

.}ilL (P.) ussuriensis

              KRYsHT.

.EL (P.) volgensis RIcHTER

fil'. (P.) ZlailleTi (RICRTER)

-
.

Greenland.

Japan.

Greenland.'

NorehAmerica.

Bornholm.

Sweden.'

Ussuriland ;Germany.

Cbina.

Japan.

Siberia.

Scotland.

Germany.

Germany.

Ussuriland.

Siberia.

Hungary; Rumania.

Gerrnany.

ffEER (1882) ; RIcHTER (19e6).

SIsm (1932).

HEER (g874).

KNowLToN (1907).

BARTHoLIN (1892) ; MoELLER (1902).

NATHoRsT (X878b, 1879).

RIcffTER (1906) ; KRysHToFovicH and
 PRyNADA (1 932).

SzE (1933); CARpENTIER (1934).

AOISHE (g932). ･

HEER (1880) ; RIcHTER (19e6).

SEWARD (1911).

SCHENK (1871).

RIcHTER (1906).

KRysHToFovlcK (1927).

PRyNADA (1927).

ZEILLER (1897) ; RIcHTER (1906).

RlcHTER (1906).
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'
'1.ff.(iif.)?BrongniaTti

(D.andE.) Germany.
DEBEyandETTINGsHAusEN(1859);RIcHTER(1906).

2.EI.(ff.)?calz:f7ornicaFoNT. NorthAmeriea. FoNTAINE(1905).

3.if.(ff.)eretacea(VEL.) Germany. VELENovsKy(a889);kcHTER(1906).

Scotland;Germany;
France.

DuNKER(1846);ScHENK(187g);RIcHTER
(1906);SEwARD(1911);CAR?ENTEER
(1927).

5.if.(ff.)gracilli7naRIcKTER Germany. RICHTER(1906).

6.ff.(ff.)PeZletieriSEwARD England. SEWARD(1913).

Australia. WALKoM(l928).7.ff.(ff.)WirkinsiWALKoM
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                     IV. SUMMARY
    The conclusion arrived at from the investigation of fossil records

of Dipteridaceae is that it forms a conspicuous･ group of ferns among

the Mesozoic fiora of the world. It has been known from Europe,
Eastern Asia, North and South America, Australia, Greenland and
Graham Land but there are no satisfactory examples from lndia and

Africa. . Thus the occurrenee of fossil Dipteridaceae in these conti-

nents is of special interest as indieating that tropical or subtropical

condition prevailed in the regions where the fossil forms are now
found. The fossil Dipteridaceae reached its maximum development,
numerically and possibly biologically also, in the Rhaetic and the

Liassic epochs, and it began to wane numerically towards the end of

the Mesozoie, though a certain genus, namely, Hausmannia, began to
flourish in the younger Mesozoic time. The oldest l<nown genera of'

the Dipteridaceae are CcumptopteTis, ThaumatopteTis DictyophyZZum

and Clathropteris, which are recorded from the Keuper strata of

Europe.
    CamptopteTis has never been found outside Europe, though there
is a record of its occurrence in Ussuriland without deseription or
illustration. This genus is 1<nown by only three species from the

Upper Triassic rocks. Thaumoutopteris is known by fifteen species
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 mostly assembled in the Rhaetic rocks, and in a few cases it has been

 known from the Middle Keuper and the Jurassic strata. At any rate,

 its maximum development was in the Rhaetic epoch. Thaumatopteris
 has a wide geographical distribution, it having been recorded fyom

 Greenland, Europe and Asia.
     DietyophyZlum is known nearly as many species as ThctzLmato-
 pteris than which it is geographically more widely distributed. This

 genus is mostly concentrated in the Rhaetic and lower Liassic rocks

 of the European and Asiatic continents, but it is also known from
 South America and New Zealand. CZathTopteTis is known by four
 distinct forms, of whieh C. meniscoieles has a wide geographical dis-

 tribution,         being known from Europe, Asia and Greenland. The re-
 maining forms are local ones. The genus is rather characteristic
 of Rhaetic than of Jurassic floras, but the above named species seems

to be developed beyond the Rhaetic to the Liassic epoeh. ･
    PTotoThipis shows a wide geological and geographieal distribu-
tion, but it seems to be more characteristic of the older Mesozoic

than of the younger Mesozoic fioras. Fronds of typical ProtoThipis
type are developed mostly in the Rhaetic and the Liassic times, while

those unsatisfactorily represented or transitional forms to Hausk

onannia (s.s.) seem to be concentrated in the younger horizons. It
is interesting to note that Hausmannia (s.s.) is essentially of the

younger Mesozoic and that it has never been recorded from strata
older than the Middle Jurassic excepting once from Bornholm.

                                           September, 1935.

    Addendum: After the manuscript of this paper was already
sent    to press,             the present authors received papers by SEwARD and
CRooKsHANK. One of the two papers of the former author deals
with the description of fossil plants from the Cretaceous strata of

western Greenland in which he described an imperfeet frond under
the name Hausmannia Dieksoni (HR.) (A. C. SEwARD: Additional
Cretaceous PIants from Western Greenland. Kgl. Svensk. Vet.-Akad.

Handl., Bd, XV, No. 3, 1935, p. 6, Pl. I, fig. 7). Another paper
of the same           author deals with some dicotyledonous Ieaves from the
Nubian Sandstone of Egypt in which the author mentioned that a
fossil plant from the Nubian Sandstone which he once named as
ClathTopteris egyl)tiaecv SEwARD was unfortunately not eorrectly

determined but was a IVelumbium as was already pointed out by
FRITEL. See also p. 158 of this paper. (A. C., SEwARDs Leaves of
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Dicotyledons from the Nubian Sandstone of Egypt. Survey of Egypt
(Geological Survey), Cairo, 1935, p. 3).

    The paper by CRooKsHANK reports the discovery of some speci-

mens resembling Hausmannia dichotoma DKR. and H. Bzechii
(ANDRAE) in the Jabalpur Series of India. Although there still
remains some doubt as to the specifie determination of the Indian
specimens which are very fragmentary, yet it is very interesting as

they represent actual existence of Dipteridean ferns in the Upper

Gondwanas (H. CRooKsHANK: Note on Some Jabalpur PIants from
the Satpura Gondwana Basin. Rec. Geol. Surv. India, Vol. LXIX,
Pt. 2, 1935, p. 168, Pl. IX, figs, 1-3; Pl. X, fig. 1).
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