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The Study on Conservation and Management of Natural Habitat of Spleenworts on Samdo

Island (Asplenium antiguum Makino), Jeju (Natural Monument No. 18)"

Shin, Jin-Ho?, Kim Han’, Lee Na-Ra’, Son, Ji-Won®*
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ABSTRACT

A. antiquum, first observed in Jeju Samdo Island in 1949, was designated as the Natural Monument No. 18
in December 1962 in recognition of its academic value. In Korea, it grows in nature only in Samdo in Jeju Island.
Although its natural habitat was greatly damaged and almost destroyed due to firewood, stealing, etc. After the
emancipation, it has been maintained by the transplantation and restoration. The site observed by this study has
been managed as a restricted area since 2011. Since it has been about 20 years since the restoration of the native
site in the 2000s, it is necessary to check the official management history records, such as the origin of
transplantation and restoration to monitor the changes in the growth status and to control the habitat. As the
results of this study, we have secured the records of cultural property management history, such as the
identification of native species and the transplantation and restoration records. We also examined the change
of the growth and development of A. antiquum 20 years after the restoration. There are no official records of
the individuals transplanted to the restored natural habitat of 4. antiguum in the 1970s and 1980s, and there was
a controversy about the nativeness of those individuals that were restored and transplanted in 1974 since they
were Japanese individuals. The studies of identifying native as the results of this study, we have secured the
records of cultural property management history, such as the identification of native species and the
transplantation and restoration records. We also examined the change of the growth and development of A.
antiquum 20 years after the restoration. There are two sites in natural habitat in Samdo Island. A total of 65
individuals grow in three layers on three stone walls in a site while 29 individuals grow in two columns in the
other site. 4. antiquum grows in an evergreen broad-leaved forest dominated by Neolitsea sericea, and we did
not find any other individuals of naturally growing 4. antiguum outside the investigated site. This study checked
the distribution of 4. antiquum seedlings observed initially after the restoration. There were more than 300
seedling individuals, and we selected three densely populated sites for monitoring. There were 23 A. antiqguum
seedlings with 4 - 17 leaves per individual and the leaf length of 0.5 - 20 c¢m in monitoring site 1. There were
88 individuals with 5 - 6 leaves per individual and the leaf length of 1.3 - 10.4 cm in monitoring site 2 while there
were 22 individuals with 5 - 9 leaves per individual and the leaf length of 4.5 - 12.1 cm in monitoring site 3.
Although the natural habitat of A. antiguum was designated as a restricted public area in 2011, there is a high
possibility that the habitat can be damaged because some activities, such as fishing and scuba diving are allowed.
Therefore, it is necessary to enforce the law strictly, to provide sufficient education for the preservation of
natural treasures, and to present accurate information about cultural assets.

KEY WORDS: CONSERVATION OF NATURAL HABITAT, SEEDLING OF A. antiquum, MANAGEMENT
HISTORY OF CULTURAL HERITAGE, MONITORING
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Figure 1. Key map and study site(circles). Lines mean the survey routes.
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244517] 9la) 2A oHIelA 7h
& 7R 718THQl AT 2 301 XH(1981~
20104) =T ol g3lel Fl, W AL AL,
A, LA ol 8% JFE = 84
of tial] AlSIATE T3 AR 7 dE A Fagh a4
o= g u|7|AE =437l 3] HOBO Temp/RG data
logger (USA)E A5l £xof SEARE 331tk
Ao] 53071748 20184 49087 o], A7) 714}
el F 717kl sl 71 oleE HlaEA shlch

A Z A= w9 AL (quadrat method) 02 ZAFSHE S
v, ZAATE B2 2t 250 Atd $AS v
3l Curtis and McIntosh (1951)8] £Q2]& E§5l0o] W
Ha2 Uehd eo39d - (Brower and Zar,
197708 Fotech Ko = BAS $18) 20
Me =g AFstel BAL AAsigh. =ope) A3
HAS= 2ol HaL 0-10 em ZlololA AF Ao H, B,
pH, 9712, 74, SEAN 59 242 etk 44
A w2 d g Aol disie A4 WA AR 33EE
HUE Y A= AgskaL, 2 A5 WALl Z2F 7hA
o] st Z7]2 F|Z3kTt chat BhEely A Fa
ol H|F=o] Al 1A= 7S] gttt

sz209] A7 Belolele selst] 9ls) 442711950
uhse Aol BE 8 RS SUste, 27t

Table 1. Climatic factors in Seogwipo, Jeju.

712t FENY, TICA] SolA W Bl SaE A7
of B, AN, EEAR & AZEARE BAskec

A0 W 0y

1. ZAX] 7HE

AE 714 3097H1981~2010) HAZS w415 A
WA= ABA 71 16.6TC, ABWTF 2117]2 202C, AH
T A7) 13.5T oI A7 1,923 o) 7)1/4g2
62 YEegthhttp:/www kma.go kr). -2ZFZ|43(Warmth
Index)= A1E29] A v 2= JFS Uehd Ze=
AlEo] Z Apebr] $1gh 7122 E(50) oo R 9 7Tt
FrAEofoF gheh= ZigollAl aQkE X|arolth A A
o] |4 139.6 C-month® Yim (1977)0] AAISH Au}
of aW ddiid Aoz ERE 4 qloh

Al A YUY AR A 445E 9L7R] SA%H
A7) 21.2C, Fa17)12L2 23.9C, FA7122 179C
o]t 5ZOF oF 3.6 km BolXl AFE 71T} vt
A A7 EEdole Eekal Batr] =21} a2
= 2474 14T, A7 11T AE ot BdsEe
93.7%% AHAE7HNLt Hlaste] 10%p F%= o ot
(Table 2) iAo 2 © Hokal At A|9dS o 4 3l

oh ol A=7F A Z7IHel vis) d5e YA+

Weather Station AMT (C) MaMMT (C)

MiMMT (C) AP (mn) WI (Cemonth)

Seogwipo 16.6 20.2

13.5 1,923.0 139.6

AMT: Annual Mean Temperature; MaMMT: Maximum Monthly Mean Temperature; MiMMT: Minimum Monthly Mean Temperature;

AP: Annual Precipitation; WI: Warmth Index

Table 2. The meteorological data of Seogwipo weather station and Samdo, Jeju.

Apr. May Jun. Jul. Aug. Sep. Mean
Mean temp. Samdo 15.1 17.2 20.5 25.2 26.5 22.8 21.2
(0) Seogwipo 16.5 18.7 22.0 267 278 239 226
5 Samdo 18.1 20.8 23.2 27.7 28.3 25.6 239
Max. temp. (C) -
Seogwipo 19.1 21.9 24.4 29.9 30.2 26.3 253
. 5 Samdo 12.4 13.0 18.3 19.8 24.0 20.3 17.9
Min. temp. (C) -
Seogwipo 13.8 14.9 19.4 20.5 24.2 21.2 19.0
Relative Samdo 88.6 93.1 95.2 96.7 94.6 93.8 93.7
humidity (%) Seogwipo 79.8 83.1 87.1 89.5 87.2 75.4 83.7

2) Adi-9-3 X (importance percentage; 1.P)= AA| E@Fol thste] SHUER (AU E+dH T )28 £43519
A& Hojot HFA -S4 X](mean importance percentage: M.LP.)= (W23 [P.x3+0} &3 [P.x2+3H=3 [P

ATHYim et al, 1980; Park et al, 1987; Kim and Kim, 2012).
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s 1 27)7F 3R] 2 A(142,621 m) o A &M o g
5717 el ElE 3o, AEado] $AA ddiHoz
we er g ehfls Ao A ol B4 53
o5t 2= A 7 s A3 ofE AFEE(Lee et al., 1996;
Cho and Shin, 2002; Lee et al., 2005)0l|4] 4==3} EA]Zo]
LA BE vehditks dtATet 42 weter &
4 Q& Aot

EOFEA Ayl EAO AGFE OFER ALo| Avsia
pHE 5.429] opibd o8 Ueldt). §71E88a) falit

QEQUY, ol 2ABEF Fol B A et
% itk AHER Asne guelel 44
29 SR £27H A7 19] T W) B o B9 7%

o 5 mofo] |93 AR Lehdeh. ol
A7 13 29) A Aol 2 AR 4 v, A 19]

QA o] k2L 19499 Bk ol ofs) St
o A4 FAAER A BREgT TeltetL 1o
50] 1952 A7k w4 2ARE F8f QIXte] &o] 77
ofele Aol mxUde EA4S Ay Sstect
(Ministry of Environment, 1996; Kim and Kim, 1997). &
shfjEe]=oll A shxd G AlEAEshs ZHA & ¢ st
of 19624 AYAE W7 d 22 A Galgich o]% 1964
WHE 1990\ 71A] 6213 8] APA] AR 2ARE AAISH

Table 3. The results of soil analysis on study site.

Ko sz go] WHEA ol wEh A= W ghxd
Fe] AHe stk olof 19964 3| ta|=at g
BAE 5 TEs2AE ol A W x2d g 1071A1E
Rt o o]= 1970~1980TH o] A8t A= S =]
1 tHMinistry of Environment, 1996 and 1997).

Al AR o) Alo|H g A HH, AAYFI F ol
2ol et 7ol SHfsto] AEA] W st d || wh-=¢
o] FEHSHA o]Fo|A RIS & 4= Stk 19739 Al
TR FRA T o xge o)A, 19834 AT gk
AL EZH D] 20042 0|4 5 Fof X o]4lo] o] FoF
O FAEA7E glew o] A2 1974 ZHs2(7A%) 7 Y
2 BATA QR ste] B o] ARk A= Telstal”]
of AP st =gto] QI TtHMinistry of Interior,
1988; Kim and Kim, 1997).

olof E3HTE]=o] a2 AHYF T 891997~
1998), & “&dl(Figure 2) ZHEA] W 7|A|9} AJF=E=H1 2R3
2 ZNAICEllA Afxdsto] SR A, 42 & =
o] wx U] gt FAAREAE AAIRE At 1960 oy
Aol A AR, SAIRE 7Rl AAAZE AR SRE
WA 2 By =] 9l

e = R TE af3E AHAIE S48k 2000
H 1565, 20013 15022 Ao o]A)819ial 2004 F o=
Al AAEZA o SHAAS 2A5t] B2dFS 245K
CHCultural Heritage Administration, 2000; 2002; Jeju,
2004). 4] 7HAl 5 LE-= 20139 ZAA| o] o] A5G e
Lk iAol tet FEel FAlmAl = EelekA] Ekeitt
(NRICH, 2018; Table 4). 5% £9| ol=gj&z]|e} EHAY
WA, BE 52 flol thid A= 201195 E S 7RAIRHA]
doz FeE o 1990W )] o]F LA RAR=
Seogwipo(2006)2} & £AMS F8l F AbE o]FolFch

Analysis items

Sampling site. Soll texture Soil texture H OM N AP (cSn]?)(lir/ EC NaCl
Sand  Silt  Clay o o ke T @Sm) (%)
Site 1 39.7 313 29.0 Clay loam 5.24 1510 0566 7698 24.10 0.242 0.0096
Site 2 44.8 374 17.8 Loam 5.60 1256 0559 199.20 2240 0.125 0.0073
Mean 423 344 234 5.42 13.83  0.560 138.09 23.25 0.18 0.01
Mean of Jejua 14.6 73.4 12.0 Silt loam 5.30 10.40 0.43 19.7

“Jeong et al. (2002), OM, Organic matter; TN, Total Nitrogen; AP, Available phosphate; CEC, Cation exchange capacity; EC,

Electrical conductivity

3) Bt 43k EFAN1965, 1968, 1969, 1974), 0] 4=

FAFZAK1989, 1990)(Kim and Kim, 1997; 373 HLFEA], 1996 A)|21-L)
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A. antiquum was discovered at the time of joint It was cover of research report for
investigation by the Ministry of Environment (1996). identification of the native species.

A. antiqguum of 5 years old was transplanted in A. antiquum of 25 years old was transplanted in
2000(cultural properties repair report, 2000). 2000(cultural properties repair report, 2000).

Figure 2. The transplanted A. antiquum after identification of the native species and field survey of the Ministry of
Environment.

Table 4. Main management history of Natural Habitat of Spleenworts on Samdo Island, Jeju.(NRICH, 2018 rewrite)

Years Main management history

1954 Prof. Yoon shik Kim (Korea Univ.) found the native species of A. antiquum but could not find them thereafter.

Transplantation at the Jeju Provincial Public Office (No official data, no confirmation of native species growth;

1973 Ministry of Interior, 1988)

1983 Transplantation of 200 individuals on Supseom, Jeju. (Ministry of Interior, 1988)

Extinction of the 4. antiquum had been reported by the Ministry of Environment at 1996. And it was requested

1996 for a survey on the wild 4. antiguum by Cultural Heritage Administration.
Submission for surveyed on natural habitat 4. antiguum (1996.7.8.) / Jeju
1996 Notification of field survey results of A. antiquum (1996.7.15.)/Ministry of Environment

- It was confirmed of 10 individuals A. antiguum but possibly an implanted entity at 1983.
- It was judged to be the same species as native species, but genetic analysis was necessary if it was native.
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Years Main management history
19971998 The study on distinction indigene of A. antiguum. (Prof. Yoon shik Kim, Korea Univ.)
- Individual(Mr. Han) belonging to the 4. antiquum was presumed to be a genetically independent species.
2000 Notification of management of natural habitat of spleenworts in Samdo Island, Jeju.
Ecological restoration project of the natural habitat of Samdo (Cultural properties repair report, Kang J.Y.) and
2001 protective facility maintenance.
- transplantation of 156 individuals on the three areas within the natural habitat.
2002 Transplantation of 150 individuals and protective facility maintenance, but no official data.
2004 Inception report of establishment of seedling culture of A. antiquum.
2013 Transplantation of 4. antiguum but no official and individuals data.

2014~2018 Repair and cure of natural monument plant (monitoring and maintenance of plant cultural property)

3. =Y MA 2x I U

A TR TR 2o A [N 31
50.183” , E 126°35" 53.042" )& 1% 45 m, W9 EA3k
o2 AL 15°2 Yepton, 35 4% slo] WAlstol
Al Sl FEISATh A 19] x2d Y A= 65714
2 ¢ YH|= 7~13.7 cm, 72~103 cm ©]tHTable 5). A4
12 AFHFLL APH shRo] AR Q= 2o 2 1A 3hvlo|
A o142 SEA A5 Fule ACE 2R
A AP ot AlgEel Faf lo] F- Al B 49
J5o] B AR elton, fBo] KelAuA 43
3 Zbo] e Yepol Aoz Fiapt ofo] w1
A7 S Sl ofgh wto] HHAYskaL Qlgl

A& 2(N 33°13" 48.734” | E 126°35" 53.263" Y= 11
= 60m, 3% 24} 20°5 o] 2olX 238 EA
Ak oich A 2970AI e, o vH]E 6~10
cm, Aol 48~92 em= FAME|QITE A|F] 2= AP AR E
AAY ek Aol 8] 4pEaEs} ol Al
o2 o] &7 Bolot A0 Leuih

1A ge, =5 To2 Qs gxdd A= A
WS A TEAo] ASFT Y F L LE A

WAAE FHT 5 ol4ste] Befalem gt Feoz

ek A BE ASS AR SEsks 4
FY5Y Aeholm, ZAAH 9 AN BEAG WS 2
7]

ut

Yol A= HAE 2ARIALH & Al A A

ool 20x20m ZAFFE AX|sho] A7
22 BAsig F e BE m8ZeA HAUL
(Neolitsea sericea)7} $-73}H 1L B $~1l= 14m= LEF
Mk A 19 282, ofnss B BAGRs] 9
Slal WEZ A 82 90%, ofuES Au&-L 30%, Fit
Fale Tmo ey, PRS- 43l 2.5m, AuE 10%E A
Y (Ficus erecta)7} $-318HH Z22-& FA|AlEo] 7
B O & 71=4|3A 2(4rachniodes aristata)7} 7V A=
7} =4 el AR A (Diplazium hachijoense), 5=
EIAE(D. wichurae), EE7| A (Microlepia strigosa)
o] £d3s}t3Ith(Appendix 1).

AR 2 LBS AT g 5% SS9} o
=1 AAUERE @ g4 (Elaeocarpus sylvestiris var.
ellipticus)7} Z QA3 ofE3-E 4211 6m, A& 60%E
WU (Camellia japonica)7} $-331H o, JEZF2 o=
a3l 2.5m, AlT-8 10%=2 ol Y-S (Viburnum odoratissimum
var. awabuki)7} $745FTE 2EZ2 Au]g 80%=E FAA|

Table 5. Width and length of each A. antiquum on Samdo Island.

Individual 1 Individual 2

Individual 3

Individual 4 Individual 5

Site Classify (cm) (cm) (cm) (cm) (cm) Mean (+£SD)
| Width 11.0 8.8 13.0 7.0 13.7 10.7(+2.8)
Length 103.0 84.0 123.0 72.0 116.0 99.6(+21.4)

5 Width 10.0 7.5 6.5 10.0 6.0 8.0(£1.9)
Length 92.0 89.0 89.0 88.0 48.0 81.2(+18.6)
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A1 AR 7R A o] SRETE 1 =5aA, 4, KM o o e X5 sig

1A =78 &) 28] (Cytomium devexiscaoulae), ZFE 7| A}

2] % ] UERtH(Table 6, Appendix 1). 2 ZARE F6l 2000 AEA] H o] ZATE of
AR B An mEZo| A FALEL0] Abr)o-A] Al vrolst @zl 24E Hz2 WA 1xd

57} 81.9%2 714 =9r1l, oo Zuls) Ao R ARAL AR 2 oA AL gl

61.0%% SAsl= Aoz el HEZojali ofeuy  ARBRAR AR 1 FHRIME A0 RIS BIEHAT 4

o] H|Fo] 3kt 0|8 FESt BT AEE AuE A AR 2 RS AT 23S FAP5d 38 ol

W A FAE} AFZEE 0 -5tT 9oL} ol R} HE "olx Fefo] 2E3}F g oa ZAEAo] £3

doT = T

BEZ0A 2] ZrfF o] LkstA] oo }m A sge 9 ol7I7k 70 uigigiol Akeka QIgick A4 3000974
ofelg Ao o|ZEck thet ofnEZI BEFolN £7 /T TAHUCS WA A 2 Tl HEAY s
Sh FuiLERe} oo RE BBy SFo 1 ol oyt UEF RS e FAHOE N5 ASAE BUHS 91
AE Rl uret g IR FAG Seke fAg A T8 A VRS Ak @ SAEes e A
o & kgt Table 7). 9] AL QAT A S A Aol 5 7R S BAL

Stk BARATAAN et k2ol A5t mE 133
Ao ey 2 szeld A4e nhe

Table 6. General conditions in the investigated site of vegetation survey.

Investigated site 1 2
Date 2018.07.25 2018.07.25
Location N 33° 13'50.2"E 126°35'52.8" N 33°13'48.7"E 126°35'53.4"
Elevation 45m 60m
Quadrat 20x20m 20%20m
Aspect / slope NW / 15° N/ 20°
Height(m) Coverage(%) Dominant species Height(m) Coverage(%) Dominant species
Tree layer 14 90 Neolitsea sericea 14 95 Neolitsea sericea
Subtree layer 7 30 Neolitsea sericea 6 60 Camellia japonica
Shrub layer 2.5 10 Ficu erecta 25 10 Viburnum odoratissimum

var. awabuki

Herb layer 0.9 95 Arachniodes aristata 0.7 80 Arachniodes aristata

Table 7. Importance percentage (I.P.) and mean importance percentage (M.L.P.) in 4. antiquum on Samdo, Jeju.

. Tree layer Subtree layer Shrub layer L.P.
Species M.LP.
RD RC RD RC RD RC T1 T2 S

Neolitsea sericea 80.0 83.7 - - - - 81.9 - - 40.9
Elaeocarpus sylvestiris var. ellipticus 13.3 13.8 - - - - 13.6 - - 6.8
Castanopsis sieboldii 6.7 2.5 - - - - 4.6 - - 23
Viburnum odoratissimum var. awabuki - - 300 340 563  60.6 - 320 584 204
Camellia japonica - - 63.3 58.7 12.5 15.2 - 61.0 13.8 22.6
Eurya japonica - - 33 4.1 - - - 3.7 - 1.2
Machilus japonica - - 33 33 - - - 33 - 1.1
Litsea japonica - - - - 18.8 15.2 - - 17.0 2.8
Ficus erecta - - - - 12.5 9.1 - - 10.8 1.8

RD, relative density; RC, relative coverage; T1, tree layer; T2, subtree layer; S, shrub layer
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Figure 3. The seedling pictures of 4. antiquum from left to right(monitoring site 1, site 2, site 3).

Table 8. The results of seedling in the investigated site.

Site Individuals Numbers of leaves Lengths of leaves (cm)
1 23 4~17(6.6+2.7) 0.5~20.0(5.9£5.0)

2 88 5~6(5.3£0.4) 1.3~10.4(5.0£2.5)

3 22 5~9(6.5£1.5) 4.5~12.1(6.7+£1.8)
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Appendix 1. The list of plant species in surveyed site of 4. antiquum.

Scientific name Korean name Site 1 Site 2
Dennstaedtiaceae ZraAre| 1t
Microlepia strigosa (Thunb.) C.Presl EE7|3AE 0 0]
Lemmaphyllum microphyllum C.Presl FANE = o
Aspleniaceae ) A It
Diplazium hachijoense Nakai XA o
Diplazium wichurae (Mett.) Diels FEALE O )
Asplenium antiquum Makino D o O
Dryopteridaceae Huopa}
Arachniodes aristata (G.Forst.) Tindale 7H=A 1AL o 0]
Dryopteris caudipinna Nakai 7F=S A Y| 1AL o
Cyrtomium devexiscapulae (Koidz.) Ching A = 78] 4] 21H] o )
Polystichum polyblepharum (Roem. ex Kunze) C.Presl (BRI N o
Polystichum lepidocaulon (Hook.) J.Sm. 5 Aabo] 3L ALE (0]
Polypodiaceae A= =S
Colysis elliptica (Thunb.) Ching £31H| 0] 0
Piperaceae Sy}
Piper kadsura (Choisy) Ohwi SE5 o )
Fagaceae Ao
Castanopsis sieboldii (Makino) Hatus. AP 0]
Moraceae W}yl
Ficus erecta Thunb. AT} 0
Lauraceae =15
Litsea japonica (Thunb.) Juss. 7hat &5 e}
Machilus japonica Siebold & Zucc. Al 0]
Neolitsea sericea (Blume) Koidz. A o )
Saxifragaceae o] 7}
Hydrangea petiolaris Siebold & Zucc. ST o
Leguminosae F 3}
Pueraria lobata (Willd.) Ohwi 2 o
Elaeocarpaceae g
Elaeocarpus sylvestris var. ellipticus (Thunb.) H. Hara i sl 0]
Theaceae sk
Camellia japonica L. FIUE 0] 0
Eurya japonica Thunb. ApA ) T U5 0

Viburnum odoratissimum var. awabuki (K.Koch) Zabel ex Riimpler o} Lt~ (0] 0
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Scientific name Korean name Site 1 Site 2
Araceae Al )
Arisaema thunbergii Blume FUAGA 0)
Arisaema negishii Makino AT A (0]
Liliaceae L ks
Liriope platyphylla F.T.Wang & T.Tang W2 o
Dioscoreaceae wat
Dioscorea japonica Thunb. Zhaf O
Zingiberaceae AR

Zingiber mioga (Thunb.) Roscoe st O




