Jotgr, Kerean Earth Seionee Sociens, v 26, now 2 pe 166—171L Manch 2003

Fossil Alhizia Legume (Mimosaceae) from the Miocene Duho Formation
of the Yeonil Group in the Pohang Area, Korea
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Abstract: Fossil lepumes of JTske aredediory Ho o1 Chaney (Minosoideac wore found in the Mioeene Duho
Formation ol the Yeonil Group distribimed abong the eonst o Yeonil Bay in the Pohang anea, “The kepume is Tt and Long,
andd has 37 rounded soeds, The kepumes of Sk siofdfors ane rare in the Conewmic Mlomg ol the world amd only
known o Mikile Miocene of East Asia, “The Rossil A4S may use one ol the important taxa w congirst the
bipeoeraphie history of Bagt Agia, 'This dissovery is the firgt reoord of A8 from the Nomeene strata ol Kone,

Keywonde: legume. [HaSkr smroiion. Mimesolden Micoene. Pohang

Intfroduction

The Mimosaecae is well represented i the Tossil
floras of Aisa. Europe. and North America by vepe-
tative and meproductive remains of both exting and
extant gepera, The family includes approximateiy 0
cxlant genera and 2000 species thal are meosily dis-
iribined  from  mopical w0 subtropical mepions. As
already mentioned by Crepet and  Dileher (1977
leaflets of Mimosaceae have been neported  fhom
strata as earlv as the Lower Cretaceous (Fontaine.
1880y and thene are several repotis of Upper Crela-
oeols leaflets (ep. Bemu 12140 A lape number of
mimosoid leatlets. fruils. seeds. and isolated  flov-
ers have been reporied thom the Ecxene and Oli-
pocene strala of North America (¢.p. Bern 1930z
Crepel and Dilcher.  1977: Grabam and  Dilcher
[%5%). The pabhological regonds of Mimosaceae ang
elatively abundant and diverse v the Eocehe flo-
ras of Africa (e.p. Caceavarl 1996)

Newertheless, many taxa of Mimesaceae  have
bech reported from the Upper Cretaceols and ¢arly
Teriars,  reliable  peneric  determinations ang fow
sinee carly workers ighored details of fine venation
and cuticle (Hevendeen and Dilcher 1990y, Cobse-
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quentlhe i is impessible 10 evaluale the signiticance
of these reports w0 mimosaid evolution, The siams
of the Mimesaceae during the Cretaceons and carly
Tertian: is poork understood (Crepet and  Dileher.
1977

The tavobomice diversiy of fessil  mimeosoid
legumes has been meeoghized o the Eoccane and
Oligocene floras of North America (Herendeen and
Dilcher. 1990% bul it appears 1o be more abundant
ity the Miocete that Eocete or Oligocene b East
Asia, According 1o Polhill ¢t al. (1981) and Raven
and Polhill (1921). the main radiation of Lepuming-
sac (Mimgsoideae. Casalpinicideas.  Palilionoideac)
ocgirred  during the Neopene and was  associawed
with climaie changes thal may bave promoled the
cotquest of hew ehviranmenis,

So far despite the larpe number of fossil planis
were found from the Neopene strata of Komea. the
fossil record of Lepuminosae is generalle poorly
documented. Onlbv 4 penera and 4 species hase
been known (Huzioka. 1972) This paper deals with
the deseription of Alhike mivkafiorg sl found in
the Pohang Basin of Keorea, This fossils provide
evidenee for the occurnenge of the Mimosaceae in
Kotea durihg the Miocene
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Material and method

Thwee fegumes of Albizia miokalkora Wu et
Chaney  (Mimosoideac) were collected from  the
upper part of the Duho Fomation, Yeonil Group
distibuted at the nohem  beach, Duhodong.
Pohang  City. Kyeongbug Province (12924'50°E,
IEDNOIN). These legumes are  preserved es
impressions in mudstones at a locality where fossil
dicorvledonous leaves and marine fauns are abun-
dant. Albisia legumes were examined and compared
from all known legumes of Asia and North Amer-
ica. The specimens excmined here will be kept at
the Department of Earth Science, College of Educe-
tion, Kongju National University

Starfigraphy and age of the Yeinit Group
The Neogene strata of the Pohang Busin are dis-
tibuted in the southeasiern coast of South Korea,
and hos divided o the Yangbuk and  Yeonil
Groups in ascending onder (Kim, 1987). The former
consists predominantly of basalt, vokanic tfl. con-

glomerate, sandsione, shale and lignite, while dhe
laer mostly of clastic sediments of marine origin.
The Yangbuk Group s equivalent 1o the Changg
Series of Tateiwa (1924).

Since Tateiwa's (1924) geological investitation on
the Pohang Basin, some geological and palaeonto-
logical studies have been caried owr by Korean
seologists (Um et al, 1964 Kim, 1963, Yoon
1975, 1976 192: Lee and Lee, 1986; Yon, 1986
Chung and Chot, 1993). Further palacontological ref-
erences are shown in Lee (1987) and Kim (1997)
of  statigrphic
sequence of the Yeonil Group in the Poh: Basin
(Yoon, 1998), the siratigraphic division of the Yeonil
Group suggested by some authors are different from
each other. In the present study, the writer uses the
stratigraphic terms which are suggested by Yun
{1986). Acconding 1 Yun (1986). the Veonil Group
is divided o the Chunbuk conglomerse, |lagjeon,
and Dubo Formations in ascending order. The £
sil locality is shown in Fig. 1.

The geological age of the Yeonil Group based on

As shown i the corelation
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Fig. 1. Geologie 1ip of the Poheng Besin (pxely redwn afler Y3 and Yo, 1995) and fossil localiy.



Fig. 2. A-D. Fossil legumes of ifisia miokakora W <4
Chaey. A: A indebisont legun beasing 5 souds (KNG-
20050692), 1: Drawn from 2. C: Counler past of 27
(KNU-20030689). Dx A legumo tearing 7 seads (KNU-
980025)

the fossil plants and faunas and microfossils has
generully been considered to by Middle Miocene (e.
g Tomeiva, 1924 Kanchara, 1936, Huzioka, 1972;
Yoon, 1975 Yun. 1981; Chun, 1982).

Systematic description
Order Fabales
Family Mimosaceac
Genus dibisia Durazzini, 1772
Albizia miokalkora Hu et Chaney
Fig 2. A-D.

1940 Afbisia miokalkora Wa et Chancy, Hu ct
Chaney, p. 5058, pl. 27. Fig. 6 (leat)

1975 Albicia miokalkora Hu et Chaney. Heyasii
p. 23, pl. 14, Fig. 15 pl 15, Fig 9, 10,

1975 Gleditsia
Hayashi, p. 24 pl. 15, Fig 1 (legume)

1978 Albizia miokliors Hu et Chaney, Acad-
ey Sinica. p. 103. pl. §7. Fi 1 90, Figs.

miosivensis Hu et Chaney,

1978 Alpisia miokalkora e et Chaney, Tandi, p.
346, Figs. 1, 2 (ayashi's pl. 13, Fig. 1. 10).

Material: KNU-20030692, KNU-20030689(counter
pard), KNU-19980025

Description:  Three legumes  wwere  collected.
Lepume is flat, long and namow and nearly parelich
sided for the most part, namowing gradually at both
tips. The larpest one exceeds over 10cm in length
and fom to L3cm in width. Seed chambers are
small nd ovate in shape, Smm 10 6ym in the
widest part, and 5 to 7 in number in one legume.

Distribution and occurrence; Thee legures of
Albizia were obuained fiom & single locality of the
Dubo Formation in association with fossil dicoryle-
don leaves and ofher marine fauna.

Remarks: Fossil legumes of Aibisia are very rare
in last Asin In Bt asia two species of A
mivkalkora Hu et Chaney. and A. b
are known from the Miocene strata of China and
Japan, Only the former species has been found in
association with its legumes. Although the  present
specimens have not been found in organic connee-
ton with their leaves, the present legumes are
safely referable o those of Albizia miokalkora Ha
and Chaney in all features. Albicia miokalkora vas
established for isolated single eaflet by Ihu et
Cheney (1940) from the Miocene Shanwang Forma
tion of Shandong. Chine, together with Albisia broc-
feata Dunn. Institute and Pajeobotany, and Institute
of Geology and paleontology (1978) described
legumes of 4. miokalkora from the same loceliy
mentioned above. Albizia bracteaia Dumn. bas been
Known from the ke Miocene to early Oligocene
straa of Yunnan, flowever, its fegume has vot been
found. Aibizia sp. (pl. 90, Fig. 5) figured by Insti-
tute and Paleobotany, and Instiute of Geology and
peleontology (1978) is represented by its single frag-
ment Jegume without ey description and exct
locality. It is difficult to make ifs macroscopical
comparison with the Korean species

Similar species 1o the  Korean  species were
described in Japan by Hayeshi (1975). Hayashi
(1975) descrived three legumes and some leaf frage
meats as Gledisia miosinensis Hu et Chaney from
the Miocene strte of Iki Ishand of Japan. e also

teata Dunn,
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deseribed  leat thagments as Alhizie miokebiore Hu
¢l Chaney flom the same l<alily mentioned above,
Later Tanal (1978) neganded obe of lepumes (pl. 15
fig. 1) of Clodivie  awosinses deseribed by
Havashi (1975 as Albizie aniokalfiore Hu ¢l Chiangy,
The lepume of Japan specics 5 similar in form and
siz¢ 1o thal of Koman specics. but the legume of
Japan specics s somewhal broader and have maone
pumber of seeds than that of Korcah specics.

The lepumes of AlbiZie miofediora Hu ¢ Chaney
have been compared with other lepume pehera and
are similar W fessil lepumes of Elawetiwiur and
Acacia, Lfwaroriwcirs was established by Herendeen
and Dilcher (1990% from the Eocene and Olipodene
of Notth Ameria, The presenes of longitudinal wrib-
kles near the marging of Aoy lepuimes is
particulart  characteristic of this gehus. A short
thick funiculus is present in Efasofiwciy lepumes
whercas Afbizie miokdfiore i lacking. A thick Tobu=
culus is present it other pencra of the Mimosaceae
such as Parkee (o part). Psewdoprosops. Adori-
dera. Stovpdmodendron and Xl (Qunn, 1984,
Acetcws epnfonie Hollieh deseribed fhom the Eocene
of Lianing. China (Insl. Bol and Insl Geol and
Palacont.. [978). is characterized by s short and
bread s,

According o Leg (2002) tvo exiant species of A
fusfhory (Roxb) Prain and A, Asidwissiz Durazzini.
are distributed b Korea, The former is characier
zed by oits larpe-sized and broad lepumes. The lat-
er is similar i osize of legume w fessil Al
ntickadfore Hu ¢l Chanes,

Somglimes  the  diftercnees of the  presenation
make it difficull w0 determine whether outlines of
seeds or se0d chambers are present. and whether the
legumes are dehiseent or indehiscent Acconding 1o
Herendeen and Dilcher (1990L several lines of evi-
dence suppest that the fossil lepume was indehis-
oetil. Atlehuale lepume marging and  iheonspicuous
sumres are feawnes of indehiscent legumes, Fossil
lepumes that were ¢lastically dehiscent have a prom-
inent oblique striatioh on the valves. a feaure that
i lacking i the paesent fossils, Strong evidenee tor

the indehiseetee of these lepumes is provided by
specimens (Fig. 2 A-D) in which a thin band of
sediment scparales Mo lavers of organic  remaing
which represent the two valves of the fossil lepume

The outlines of seed chambers are ¢learly seeh on
the lepumes of Afhizie misoklforer. but sueh flnieu-
s as Efassofiwedus s ol seen, The relatively lape
size of the seed chambers sugpests that the lepumes
WEre IMature.

Discussion and conclusion

Although the orpanie connegtion between leaves
and legumes has bot been foud. it is o doubt thay
the present lepumes are those of Albizie anohedfor.
Acgordingly it s elear that there exisied Mime-
soaccne i the Miocehe strata of Korea,

The wvepatative and repreduclive reconds of Albi-
i are very rane ib the Cenhozole floras Acgording
o Tao ¢. al (2000). the pehus A/hiZiw has bech
known fhom the Middle Micoene 1o Earbe Pliocene
strata of Shabxi (4. sp.). Yunnan (4. svokeliord A
Bracicard). Shandeng (A, awoklborey of China, A
nticklhord also has begn known from the Middle
Miocene sirata of Japan (Havashi 197350 In particu-
larls. Afbizir nuofulfora is nstristed b oouerence
o the Middle Miocene of China and Japan. The
three specimebs of A, micilfore were tound Thom
the Dubo Fommation of the studv arca.  Accord-
ingly. the presenes of Afbizir muokaliora as vwell as
those of other megatossil and microtossil rocon-
finns that the age of the Duho Formation is Mid-
dle  Miocene, The presense of the  commom
ocgirrence of Albizkd anvkaftora in Korea. China
and Japan. indicates that there were some inlger-
chanpes among these megions. ¢ven though there
were opographic of ooganic barmriers between them,

As already mentined bae Tavler and Tavier (1995
despite of the large numbers (14000 extant spe-
gics) of the Lepuminosae the fossil nooond is peher-
ally poorty  documenwed.  Numenous  laxa of
Lepuminesae of all three subfamilies are known
from  the Middle Eocene of Norh  Ameriaca
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(Henpdeet. 1962), The polley mecond of Afbinie s
also documented from the Eocene of Aftica (Caoca-
varl 19%6). The presence of AfbiZikr pollens in a
Eocone deposits indicates that this pebus was proba-
blv already welladvanesd b 1eems of evolution and
dispersal during this period.

According o Huzioka (1972) approximalely 79
penera and 140 species of fossil planis have been
diseovend from the Neopene strata of Korga, Hows
over. Neogene meonds of Leguminosae from Keorea
are uncommeon, Oulv 4 penera and 4 species have
been recophized 1o Lepuminosae. Today the extant
genvs of Aibizie has a world wide distribution and
oonsists of 30 specics that are mosily diswibuved in
tropical and subtropical pegiobs with two oteuring
iy Korea [4 anifeissiz Durazzinl and A, ko
(Roxb.y Prain]. Both species exiehd i Japan.
China. East Asia and further into India While the
tossil mewotds of Afhizie are veny rane [ is a strik-
ing eontrast 1 the larpe number of extanl specles.
Judging trom the distribution of extingt and extant
Afbizie i East Asia. the Yeonil flora might hane
flourished  under  the  wann  wmperate  elimate,
Palvnotlora data indicate that the ¢limate was wel
sublropical 1w ¢ool wmperate during the deposition
of the Yeohil Group (Chung and Chol. 1963
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