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Diversity of Fossil Woods from the Korean Peninsula

Jong-Heon Kim*
Department of Earth Science Education, Kongju National University, Gongju 314-701, Korea

Abstract: In order to understand the broad outline and palaeobotanical significances, the fossil woods from the Korean
Peninsula were integrated through the literature surveys. Types and diversity of them are gradually increasing from
Mesozoic to Cenozoic, especially increased sharply in Cenozoic. During the Early Mesozoic, six conifer taxa belonging to
four genera were described, which corresponds to about 6% of the Daedong flora. Those of the Late Mesozoic are all
conifers, consisting of fifteen taxa belonging to seven genera, which corresponds to about 29% of the Nakdong flora.
During the Neogene, thirty four taxa belong to sixteen families were described. Those woods mostly consist of
dicotyledon and have the greatest diversity compared to other geologic eras, which corresponds to about 83% of the
Janggi flora. It is inferred that such a rapid increase of the silicified wood fossils in Neogene are due to the abundant
presence of dicotyledon in floral composition and of pyroclastic rocks in strata, which are appropriate for preserving wood
as fossils.
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Table 1. Taxa of the fossil woods from the Mesozoic strata
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Age Order Taxa Remarks
Xenoxylon latiporosum (Cramer) Gothan
Xenoxylon phyllocladoides Gothan Fel.ix (1887)
Early . Xenoxylon japonicum Vogellehner Sl?lmakura (1936)
. conifers . . Kim et al. (2002)
Mesozoic Phyllocladoxylon heizyoense Shimakura Pack (2003)
Cedroxylon regulare Goppert Kim et al. (2005)
Agathoxylon sp.
Cupressinoxylon uhangriense Kim et al.
Cupressinoxylon vectense Barber
Cupressinoxylon sp.
Taxodioxylon albertense (Penhallow) Shimakura
Taxodioxylon nihongii Nishida et Nishida Ogura (1944)
Taxodioxylon sp. Kim et al. (2002)
Mesembrioxylon sp. Lee and Yang (2006)
Late . . Paik et al. (2006)
Mesozoic conifers Araucarioxylon sp. Oh (2010)

Agatoxylon sp.

Agathoxylon kiiense (Ogura) Oh et al.
Agathoxylon togeumense Oh et al.

Oh et al. (2011)
Oh et al. (2013)
Jeong et al. (2014)

Agathoxylon byeongpungense (Kim et al.) Oh et al.

Xenoxylon latiporosum (Cramer) Gothan

Xenoxylon meisteri Palib. et Jarm.

Brachyoxylon sp.
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Table 2. Taxa of the fossil woods from the Cenozoic Janggi Group
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Families Taxa Remarks
. Picea palaeomaximowiczii Watari
Pinaceae .
Abies sp.
Taxodioxylon cunninghamioides (Watari)Watari
Taxodiaceae Taxodioxylon sequoianum (Merckl.) Gothan
Taxodioxylon sp.
Fagaceae Fagus hondoensis (Watari) Watari
Cercidiphyllaceae Cercidiphyllum sp.
Camellia japonoxyla Suzuki et Terada
Theaceae

Stewartia pseudo-camellioxylon Jeong et Kim

Haemamelidaceae

Distylium chiharu-hirayae Suzuki et Terada

Hippocastanaceae

Aesculus sp.

Stereculiaceae

Wataria miocenica (Watari) Terada et Suzuki
Wataria parvipora Terada et Suzuki
Wataria sp.

Rosaceae

Prunus sp.

Meliaceae

Cedreloxylon sp.

Juglandaceae

Carya koreana Jeong et Kim

Betulaceae

Betula janggiensis Jeong et Kim
Betula hanenisiensis (Watari) Watari
Carpinus donghaeensis Jeong et Kim
Carpinus sp.

Ostrya geumgwangensis Jeong et Kim

Ulmaceae

Ulmus crystallophora Watari
Ulmus sp.

Zelkova wakimizui (Watari) Watari
Zelkova sp.

Aceraceae

Acer minokamoensis Jeong et al.

Acer momijivamense Takahashi et Suzuki
Acer pohangensis Jeong et Kim

Acer sp.

Oleaceae

Fraxinus oligocenica Suzuki

Malvaceae

Reevesia sp.
Tilia miocenica Jeong et Kim
Tilia sp.

Jeong (2003)

Jeong et al. (2003)
Jeong et al. (2004)
Kim et al. (2008)
Lee and Yang (2006)
Jeong (2009)

Jeong et al. (2009)
Lim et al. (2010)
Park and Kim (2010)
Jeong et al. (2011)
Jeong et al. (2013)
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Fig. 1. The erect silicified forest in the bank of Daedonggang near the Pyeongyang area (Shimakura, 1936).

s ER)S] AFEEE HFEESITE Gottsche (1886)
© EvEte] AZZARE sEA B 2ol A
H e SMEAE Ae Sdska 288 AfFst
Atk o] 3e Fof Felix (1887)7F EA)e] ZZAst
ARl ATE 43t Araucarioxylon koreanum Felix
9} Cedroxylon regulare Gopperts =zl 3315
ot Gottschee B 3P EA|S] AEAE A3715S
2 8o, a2 AT A ST 8%
(Maejima, 1935), 5% (Kimura and Kim, 1984)
TE $34H5(Pak and Kim., 1996)9] sigsict. 3
o] sl Exste $HEANEY] SRSl
Fig. 13} Zo] F50] A Sl= AdejolA 3 sts
54 9S o] £ 9t} Shimakura (1936)= ©1E
skdoll I3l Xenoxylon latiporosum (Cramer) Gothan,
X phyllocladoides Gothan 2 Phyllocladoxylon
heizyoense Shimakura®] 3%S  7]|A5ISIth  Felix
(18877} 71t Araucarioxylon koreanum Felixe
Shimakura (1936)2] ANHE A3} Xenoxylon latiporosum
(Cramer) Gothan¥} F&°|H =2 WeiXt}. Nakamura
et al. (1957)% B F29 $HNZN A& B
2 2= 3 S Xenoxylon latiporosum (Cramer)
Gothan, X. phyllocladoides Gothan 2 Cedroxylon
cf. regulare GoppertZ} AF=%3L 25 A=A

W] thsgwel tHlEe AF '@k A9
F32ol| BA ZZ3T) Pack (2003)S SHHEE FY
o dufjol] Exshe HaEgte] ZAIRSNM Xenoylon
sp.2} Dadoxylon sp.g 71A3IAT. o]5 AL o
Kim et al. (20052 AAE 23] Xenoxylon
phyllocladoides Gothan3} Agathoxylon sp.2 27 H
AEAL) ol s e AYd Exse s
SAARIN Ae AEE s EAlolt.

2 0 o2

A S FAAlIA BAE S EAl= Table
13} o] ¥ 4% 6iFo FHRE FAE oA
2 B ETo] 495 1035 (Kim, 1993) 0.2 A5
o 3= Aol vghH oz HEH HEAsH <]
T F 6%2A T3] Yo Tt

45 LS

Tateiwa'= 192591 9,
ZARI Fol] o Aol &
FolM WHraAle s BAssint o] 3
AL QWS Ogura (1927y= WiEiAlE] 3¥<
Cyathocaulis  naktongensis Ogura®}  Cibotiocaulis
tateiwae Ogura®] 2% 2] AEHNFO R 7|7 3l3irt.
S Ogura (1941 FAE HARe} e ol 23}
ANA Cyathocaulis tateiwai (Ogura) Ogura® HZAZ]|
o WAl SRR E A SElueke] AArd
£ All46s= A= UrHCheong and Pack,
1992). WWraAR = HIS fshe dEe] SR B
EHUATE EA7} opBE A tdellA AlLlgith

Kim et al. (2002)y2 73Ad=el defde ol
Exshs opr]Sx AEd sEA] sy
Dadoxylon byeongpungense Kim et al., Cupressinoxylon
uhangriense Kim et al, Taxodioxylon albertense
(Penhallow) Shimakura, 7. cf. nihongii Nishida et H.
Nishida & Mesembrioxylon sp.2] 252 A%< x5t
3l 44 SERTS 7IAISITE B3, Lee and Yang
(2006)> 74+ H=x3t s AGelM AT 5
Aell W&l Cyathocaulis sp., Xenoxylon latiporosum
(Cramer) Gothan, Cupressinoxylon sp., & Araucarioxylon
sp.8] 4% 458 F7IR 71AlEIITE. H Oh et al.
011y 737322 Wep7] AFM B2 =S



AGAL Thest o] 45 el S 745
ATk, Xenoxylon latiporsum  (Cramer) —Gothan,
Agathoxylon  togeumense Oh et al, A kiiense
(Ogura) Oh et al., A. byeongpungense (Kim et al.)
Oh et al, Brachyoxylon sp. B2  Taxodioxylon
nihongii Nishida et Nishida. ©]*}*] Oh et al. (2013)
2 Hepdze] wely] AFo\X Agathoxylon sp. <
Taxodioxylon sp.2] 2% 71431 tE. #< Jeong et
al. (2014)y2 Wolr|o] YEZFOZTHE  Xenoxylon
meisteri Palib. et Jarm.2] AF&S BT

mEpA A ST ZIAE sHEAE
Table 13 o] ¥ 7% ISEFTOE P BT
TRl ST 9T A= 285 51T ©f
o7 FAE =t (Tateiwa, 1976; Kim, 2009), =L
Z< oF 29%0] sgEh

A1y AMM|371E

AA3719] s EAle 23k A EEske= wle]
QA9 A71ZlM AFEStaL k. Jeong et al.
(20032 47159 A FESelA A=E FeHE
S WO FH Wataria miocenica (Watari) Terada et
Suzuki®t W, parvipora Terada et Suzuki®] 1% 2%
< 71ASAT. ©]oJA Jeong et al. 2004y T
A o] R eE0 ZHE Picea palaeomaximowiczii
Wataris H|E3te] 9% 1159] 78S HsGle
b, o7lele 2% 359 FHF7F ThEo] Ut o]

5 so) e kil A Wil S50

F7F ATt Jeong et al. 2009y 7|5
FEZolA 105 1452 AM=Zo] 7IAeHATE Lim et
al. (2010)% 9% 1152 7IAlsil=tl, ol&9] i+
H-2 Jeong et al. (2009)°] 71A|SH Az} 722 Flo|t},
Park and Kim (2010y2 #A715FNM  Fagus
hondoensiss X3t 3% 652 F7I2 HAAT
e & FE7ERE EREAT. Jeong et al.
(20112 o BAZHE 159 Reevesia sp& Hil
Sl 3 Jeong et al. 2013y A7|Ewte] -
eI 4k mlo| QAN AFO R Tilia miocenica
Jeong et Kime 7]AI3}5itt.

Table 29} 7Fo] 4715ellA 715€ AIAI3719] 5}
AEAE 163} 214 4RO o] vig- F

SHIOIM ASE SA=Riel kg 55

Tt o] Felle 23 3% SERTY FHFI 2F
o} QA YA 143 184 298-FA(ERIF X
e B AR R &3t A71AESS 253
33% 41555 554 AR EHeE AEe
(Huzioka, 1972; Kim and Choi, 2008; Jeong et al.,
2010; Paik et al., 2012), 25| °F 83%¢l 3lg=c}.

ST YA 47)Fe0A A dAE EelE
2 Im et al. (2012)°] &3l Picea spp.2t Fagus
crenata Blume?] 2402 EFHLL ol 3P
shibakgt AEste] vhEojxl Zlojm -EjutEtellA
M #E URsieltt. gy o)L el of
HEE A iidellA A|ejgit,

stExjel HE 54

AR P EAE A wet dubgos A
71, B, @A, gl A Fol ME tEA YR
™ ARo] 72 Aaolx HAE SN E Tt
el 2 Yehdt}. o3 Ayl 2o FF, 24
T, qrshagold wsiahge] Ax, sk A
E7E0 A Fo] v ZE NI3TK(Terada,
2008). 37154 S EAME Alo] TE Ao
By A7t FEd FRE Y Furh vepdt
(Kim, 2008).

shite] FAte} AAUZ A 7158 s EA)
= ZAS S AYsty B A]$Age]
& wEolW FElEoltt. YEETY A ZA
Az SXEAE Pack (2003)2 Kim et al. (2005)
of o] ZATAQ APt o]FAXAHFig. 2C,
D), 2 74 #=& JFAoItKSong, 2010). Fig.
2A, BE FEA0= BEH SPEA Jode Fg
Holl HeJot JEZ B9 e EFg HoFr) o
FTolle FEHoR Aol & HEHO e Ak
AL, dFE= wslE f71EC] "ol e 2= Stk

2ok 32 3 FESARE s TRl A
o|tHBuurman, 1972). 5, %4 9] FSIENE
7198 FFA o] HA2E Bl Aol Al x
7ol € $ Zojx Aot} Buurman (1972)°]
olshH, Aol o]t BZ2RE(permineralization)
2| 8H2H (replacement) e THEH 5438 EUlA
Z dojuar, Wivh Fofieke st A dojuks
Aoz d#dA it oA e AAHeZ wj¢-

Ir




silicified wood

Fig. 2A-D. Fossil woods from the Jogyeri Formation of the
Nampo Group. A, B; Conglomerate bearing silicified wood
fossils. C; Xenoxylon phyllocladoides Gothan. D; Agathoxy-
lon sp. (C, D; Kim et al., 2005).
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Fig. 3. Two silicified fossil woods enclosed by tuff from the
Janggi Group.
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