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ABSTRACT: Based on genetic studies and palaeoecological surveys, the main Korean mountain range, the so-

called “Baekdudaegan” (BDDG), has been recently suggested to be a major glacial refugium at the Last Glacial

Maximum (LGM) for the boreal and temperate flora of northeastern Asia. On the basis of its shared role as a

glacial refugium, and on a series of striking similarities in floristic richness and orographic features, the BDDG

would constitute a sort of “eastern counterpart” of the Southern Appalachians. Given its floristic, biogeo-

graphic, and cultural value, the BDDG merits high priority for conservation. 
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The main mountain system of the Korean Peninsula, the so-

called “Baekdudaegan” (hereafter the “BDDG”) is a mountain

range that stretches ca. 1,625 km, from Mt. Baekdu in North

Korea (the Democratic People’s Republic of Korea, DPRK),

in the border with China, to Mt. Jiri in South Korea (the

Republic of Korea, ROK), at the southernmost tip of the

Peninsula (Fig. 1). The BDDG has the particularity to be a

watershed-crest-line; therefore, it is possible to travel from the

beginning to the end along the ridgeline without crossing any

rivers or streams, and it is popularly regarded as the “backbone”

of the Peninsula (Choi, 2004). It is sometimes artistically

represented as a crouching tiger, with Mt. Baekdu as the head,

and the rest of the mountain as its twisting spine (Mason, 2011a).

Deeply embedded within the spirituality of the nation, it is often

viewed as a “sacred mountain”, a concept mainly stemming from

the Korean geomancy (pungsu) and Korean shamanism (mugyo/

shingyo) (Mason, 2011a). Despite being relatively unknown, the

BDDG is certainly one of the longest mountain chains in Asia,

and the longest in northeastern Asia. The BDDG has 14

subsidiary or associated mountain ranges (one jeonggan and 13

jeongmaeks), which form major river watersheds.

Based on phylogeographic and population genetics studies

as well as on palaeoecological evidence (even though these

kind of data are still scarce, particularly the latter), M. G. Chung

and his colleagues (Chung et al., 2017) tested the hypothesis

that the BDDG served as a major glacial refugium throughout

the Pleistocene (see below for a brief explanation) and

concluded that these mountains—as well as likely the 14

subsidiary mountain ranges—would have sustained large

refugial areas for mainly (but not exclusively) boreal and

temperate flora.

Despite its great significance as a glacial refugium at the

Last Glacial Maximum (LGM) and probably at other glacial

maxima, the BDDG is not directly comparable to the large

refugial areas of the Northern Hemisphere (the northern

Mediterranean Basin, southern US/northern Mexico, the Sino-

Japanese region, and the Qinghai-Tibetan Plateau) (Hewitt,

1996, 2000; Swenson and Howard, 2005; Soltis et al., 2006;

Médail and Diadema, 2009; Qiu et al., 2011; Liu et al., 2012);

these latter areas are much larger (sometimes even being almost

entire floristic regions), sustain much larger and evolutionary-

diverse floras, and are biogeographically more complex in
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terms of glacial survival (i.e., harboring multiple refugia or

showing “refugia-within-refugia” scenarios) (e.g., Abellán and

Svenning, 2014). The BDDG can be regarded, instead, as one

of the main refugia within the Sino-Japanese region (see Fig.

1 in Qiu et al., 2011), and we believe that it is comparable to

one of the main refuges within the southern US/northern

Mexico large refugial area: the Southern Appalachians of

eastern North America (Fig. 2).

In this review, after summarizing genetic and palaeoe-

cological evidences that support the role of the BDDG as a

Pleistocene refugium, we present the analogy between the

BDDG and the Southern Appalachians, which is based on

mountain features (in terms of length, orientation, altitude, and

latitude), plant diversity, palaeoecology, and genetic diversity.

We close this study by emphasizing the conservation of this

mountain chain and providing some suggestions for

establishing priorities for its long-term preservation.

Role of the BDDG as a Glacial Refugium: 
Genetic and Palaeoecological Data

Despite phylogeographic studies focusing on the Peninsula

(or those in which Korean populations are included) are still

few compared to neighboring areas such as China or Japan,

their results were generally consistent with the “southern

richness” vs. “northern purity” paradigm (Hewitt, 2000; Hu et

al., 2009) and the “Expansion-Contraction (E-C)” model of

Quaternary demography (Provan and Bennett, 2008). For the

great majority of studies (about a dozen in total, focused on

boreal, boreal-temperate, and temperate species), Korean

populations harbored higher genetic diversity than more

northerly-located populations (with latitudinal decreases of

genetic-variation for some cases), ancestral haplotypes, and/or

significant amounts of unique haplotypes/alleles (Chung et al.,

2017). 

When compiling the more “classical” studies on genetic

diversity/structure, those plants whose distribution in Korea is

mostly centered in the BDDG (i.e., with most of their

populations occurring on the main ridge of the BGGD or its

immediate vicinity) shared a clear pattern of high within-

population (%P = 46.0; A = 1.72; H
e
 = 0.159 with allozymes)

and low to moderate among-population genetic variability (F
ST

= 0.175) (Table 1 in Chung et al., 2017). Although the number

of studies is not large (16 in total), this trend seems to be clear

given that studied species include both boreal and temperate,

both widespread and range-restricted species, and all life-forms

(herbs, shrubs, and trees). These average values, in addition,

are higher than reference values for plants (Table 1). Notably,

populations of several species located in jeongmaeks also

harbored high generic variability, including Cimicifuga

dahurica, Iris odaesanensis, Lilium cernuum, L. distichum,

Megaleranthis saniculifolia, Oreorchis patens, Sedum

kamtschaticum, and S. ussuriense (see Chung et al., 2017).

Palaeovegetation reconstructions for the Peninsula are

largely contradictory probably because they mostly rely on

climate models (that are often very different among

themselves). Roughly four different palaeovegetation schemas

have been suggested: almost total dominance of non-forest

vegetation (Adams and Faure, 1997; Zheng et al., 2007), boreal

forests (Hope et al., 2004; Woillez et al., 2011), treeless

vegetation combined with boreal forests (Harrison et al., 2001),

Fig. 1. The Baekdudaegan mountain system (where the main

ridgeline is represented by a thick solid line) and its vicinity

(including northeastern China, Russian Far East, and the Japanese

Archipelago). Except for high-elevation mountains in DPRK (e.g.,

Mt. Baekdu known in China as Mt. Changbai) of 2,200–2,800 m

above sea level (a.s.l.), high-elevation mountains in Honshu and

Hokkaido in the Japanese Archipelago (although the glaciated areas

in Japan are still debated) (Sawagaki and Aoki, 2011), and part of

some mountain ranges in Russian Far East (such as the Stanovoy

and Bureinsky ranges), the whole areas shown in Fig. 1 were never

glaciated. Note that glaciers during the Last Glacial Maximum

(LGM) are represented by dotted areas enclosed by dashed lines,

and are drawn according to Zhou et al. (2011) for northeastern

China, Kong and Watts (1993) for Korea, Ono et al. (2005) for

Japan, and Velichko and Spasskaya (2002) for Russian Far East.

The reconstructed LGM coastlines are represented by a thin dashed

line.
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or a mixture of boreal and temperate forests (the former

dominant in North Korea and the latter in South Korea) (Petit-

Maire and Bouysse, 2000; Prentice et al., 2011). Although not

all these reconstructions agree with genetic data, the high-

resolution (and enough long) pollen records unambiguously

support the glacial refugium scenario: the 11 pollen sequences

available to date for Korea point towards the occurrence of

large forest extensions along the BDDG mountain range, at

least in its southern and central section; non-forest vegetation

(arctic–alpine tundra or cold steppe) was probably confined

only to the glacial and periglacial areas (Chung et al., 2017).

Based on both genetic and paleoecological data, therefore,

the BDDG was likely a major “southern” glacial refugium

(sensu Stewart et al., 2010) for the Asian boreal flora for most

of its length, whereas large refugial areas for the temperate

vegetation would have been limited to its southernmost

section—albeit small refugial areas (i.e., “cryptic northern”

refugia sensu Stewart et al., 2010, or “microrefugia” sensu Rull,

2009) probably occurred further north. Factors ensuring enough

humidity even during the driest phases of the Quaternary

(orographic precipitation, closeness to the sea) and the large

altitudinal gradients of the BDDG (that enabled plants’ vertical

migrations) would have contributed to the role played by these

mountains in the persistence of the Korean native flora

throughout the Pleistocene.

Comparison of the BDDG with the 
Southern Appalachians

Similarities in mountain features, plant diversity,

ecology, and palaeoecology

The Southern Appalachians are the main mountain range of

the southeastern US, running north to south, in an analogous

way to the BDDG (Fig. 2). Although the precise boundaries

varies depending on the multiple definitions that exist for these

mountains, we have taken one of the most classical ones (e.g.,

Rankin, 1975) that considers that the Southern Appalachians

stretch from central Alabama to southern New York (Fig. 2)

and that approximately coincide with the cultural region of

“Appalachia” (Edwards et al., 2006; ARC, 2016). Following

Fig. 2. The Southern Appalachians and its vicinity (its main ridge is approximately represented by a thick solid line). It should be noted that

the Southern Appalachians have multiple ridgelines (in contrast to the single ridgeline that characterizes the Baekdudaegan [BDDG]) and also

includes various intermontane valleys. The Appalachians sensu lato are much longer (ranging from central Alabama to Newfoundland in

Canada, with about 2,400 km). The definition followed by us for the “Southern Appalachians” can be approximately equated to the sum of

“Southern” and “Central Appalachians” according to the Geological Society of America (Hatcher et al., 2007), and it is also highly coincident

with the Appalachian Mountain Bird Conservation Region (AMBCRP, 2005). The “Northern Appalachians” are represented by a thick dashed

line. The dotted area enclosed by a dashed line represents the extent of continental ice sheet at the Last Glacial Maximum (LGM) (French and

Millar, 2014). The reconstructed LGM coastlines are represented by a thin dashed line.
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this definition, the Southern Appalachians are also highly

comparable to the BDDG in terms of length (ca. 1,500 km vs.

1,625 km), latitude (ca. 33−43oN vs. 35−42oN), and average

elevation (both ranges are composed by low and medium-

elevation mountains rarely exceeding 2,000 m above sea level).

Interestingly, the BDDG and the Southern Appalachians

have also similar floristic richness, with over 1,500 taxa for

the former (Lim, 2003) and ca. 1,400 taxa for the latter (HBS,

2016). In addition to the species richness, both mountain

systems have also comparable vegetation (mainly mixed and

temperate forests), which is not surprising given the well-

known floristic similarities between East Asia and eastern

North America (e.g., Boufford and Spongberg, 1983; Wen,

1999). The BDDG is mainly covered by temperate deciduous

forests (Quercus mongolica and Pinus densiflora as dominant

species) in its southern and central sections, with mixed forests

in its northern one (Abies/Betula/Pinus/Tilia/Ulmus) (Yi, 2011).

The Southern Appalachians are at present dominated by

temperate deciduous forests, mainly Quercus spp. forests, but

also Quercus−Pinus forests in its southern tip (sometimes

interpreted as transitional between the deciduous forests and

the subtropical broadleaved evergreen forests) and mixed

forests (Acer/Betula/Fagus/Pinus/Tsuga) in its northern tip (as

transitional between deciduous and boreal forests) (Braun,

1950; Dyer, 2006).

Being considered a prime refugial area for both the flora

and fauna of North America (Davis, 1981; Delcourt and

Delcourt, 1981; Soltis et al., 2006), the Southern Appalachians

were probably dominated by boreal (such as those of Pinus

banksiana) and/or mixed forests, with temperate deciduous

forests absent or only occurring in the southernmost areas

(Adams and Faure, 1997; Graham, 1999; Jackson et al., 2000;

Williams et al., 2000; Woillez et al., 2011); alternatively, these

mountains would have been dominated by temperate forests

with coniferous ones located in its northernmost section

(Prentice et al., 2011). Tundra would have probably covered

the northern tip of this mountain range (just south of the

Laurentide ice-sheet) but also occurred at higher elevations at

lower latitudes (Woodcock and Wells, 1990; Graham, 1999).

The palaeovegetation sketch for the Southern Appalachians is,

therefore, very close to that suggested for the BDDG. 

Dissimilarities in palaeoecology and 
palaeovegetation

In spite of the remarkable similarities between these two

mountain systems, they also show some differences that largely

concern palaeoecology. The most significant difference,

perhaps, is that the southern margin of the massive Laurentide

ice-sheet was located as low as latitudes 41−42oN in

Pennsylvania (i.e., the northernmost tip of the Southern

Appalachians was glaciated) (Fig. 2). In contrast, although the

northernmost tip of the BDDG was glaciated, glaciers were

small and limited to Mt. Baekdu and some close high

mountains. Further north, the nearest ice-sheets were located

at about 50oN in Khabarovsk Krai, in Russian Far East (Fig.

1). In other words, whereas the boreal forests of the northern

section of the Southern Appalachians were interrupted by the

Laurentide ice-sheet (with a narrow band of tundra just south

of the ice-sheet), those of the northern part of the BDDG

continued up to latitudes of 50oN (Harrison et al., 2001;

Prentice et al., 2011) or even 55oN (Woillez et al., 2011). For

example, pollen data from a site located at latitude 43oN in

Khabarovsk Krai suggest the presence of tundra mixed with

boreal trees (Mokhova et al., 2009), whereas in Primorsky Krai,

in a couple of sites at latitude ca. 43oN, boreal vegetation

dominated by Betula (accompanied by Larix, Picea, and Pinus)

would have occurred (Cao et al., 2015).

An additional difference between the Southern Appalachians

and the BDDG is that the southern end of the Appalachians

is surrounded by much more extensive piedmont and coastal

plains, areas that could have served as refugia for the warmer-

adapted species (whose modern populations are now located

at higher elevations within the Southern Appalachians) (J. L.

Hamrick, pers. comm.; M. G. Chung., pers. obs.). There is

rather strong evidence that Pinus banksiana and P. resinosa

and other northern species (Picea spp.) occurred at low

elevations (Coastal Plain in North Carolina and upper Piedmont

of northern Georgia) (e.g., Jackson et al., 2000) and that more

thermophilic species such as the monocot Trillium cuneatum

(presently a Piedmont and lower elevation Appalachian

species, associated with warm-temperate forests) occurred

primarily in Gulf Coast refugia (Gonzales et al., 2008). This

type of warm-temperate vegetation was likely absent in the

continental Korean Peninsula.

Similarities in genetic diversity

As introduced above (i.e., see the section “Role of the BDDG

as a glacial refugium: genetic and palaeoecological data”),

levels of genetic diversity decrease with increasing latitudes

for most plant species of northeastern Asia—thus fitting the

southern richness vs. northern purity paradigm and pointing

out the role of the BDDG as a refugium.

In the Southern Appalachians, many plant species with

boreal and temperate affinities survived and expanded
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northwards with the deglaciation, also leaving a signal on their

genomes (Hewitt, 2004; Soltis et al., 2006). There are

numerous examples of high levels of genetic diversity in the

Southern Appalachians compared to more northern conspecific

populations, with several cases showing a south-to-north

decrease of genetic diversity. Here, we limit only to two well-

studied examples in the Southern Appalachians, the two

perennial herbs Asclepias exaltata (Broyles, 1998) and

Helonias bullata (Godt et al., 1995). Broyles (1998) compared

allozyme variation between 19 northern populations of A.

exaltata occurring in previously glaciated regions in North

America and 18 ones growing in the Pleistocene refugium of

the Southern Appalachians and found a significant decrease in

population-level allozyme diversity across a south-to-north

transect. In a similar study, Godt et al. (1995) conducted

allozyme analyses of 15 populations sampled across the range

of H. bullata (that occur in wetlands usually associated with

temperate or cool-mixed forests in New Jersey, Virginia, and

the Southeastern Appalachians); as for A. exaltata, the authors

found a significant latitudinal trend in genetic diversity (i.e., a

decrease in genetic diversity with increasing latitudes). The trend

exemplified by these two studies fits the southern richness vs.

northern purity paradigm and the E-C model and is exactly what

we would expect for plant taxa occurring in N-S oriented

mountain ranges. Plant populations in the Southern Appalachians

should be regarded as relictual ones from the last glacial epoch

and would have been the source for the postglacial

recolonization of more northerly sites. However, the violation

of the southern richness vs. northern purity paradigm (i.e., more

genetic diversity in formerly glaciated northern regions) has

been reported for the conifer Pinus resinosa (Walter and

Epperson, 2001) and the North American orchids Cypripedium

parviflorum (Wallace and Case, 2000), Cypripedium reginae

(Kennedy and Walker, 2007), and Isotria medeoloides (Stone

et al., 2012). The authors have attributed this intriguing

outcome to (i) presence of a periglacial or cryptic northern

refugia that provided abundant northern habitats for these

species, (ii) random genetic drift caused by decimation of

southern populations during glaciations or as consequence of

the Holocene warming, (iii) admixture of lineages arriving from

different refugia and/or (iv) complex migration routes.

Although for northeastern Asia there are no congeneric

comparisons between species occurring on the BDDG and

more northern congeners (i.e., occurring in northeastern China

and/or in Russian Far East), many of such south-north

congeneric comparisons are available in North America. These

studies have consistently revealed lower genetic variability in

northern species compared to their southern congeners (Bayer

et al., 1987; Whitkus et al., 1987; Lewis and Crawford, 1995;

Hannan and Orick, 2000), in agreement with the refugial role

of the Southern Appalachians. For example, Lewis and

Crawford (1995) found that the more southerly species of each

of several closely related species of Polygonella pairs

consistently had higher gene diversity, regardless of life span

(annuals vs. perennials) and floral traits (hermaphroditic vs.

dioecious, etc.). The authors speculated that several endemic

taxa occupying southern Pleistocene refugia maintain higher

levels of genetic diversity because of larger population sizes

and greater stability during the last glacial epoch. The results

of Iris in North America are also illustrative; Hannan and Orick

Table 1. Comparison of allozyme-based genetic diversity and genetic differentiation [FST or Nei’s (1973) GST] for species occurring mainly

on the Baekdudaegan with rare plants in the southeastern United States and species having similar life history traits.

　Species %Pp %Ps Ap As Hep Hes

GST

(or FST)
Ref.b

Species occurring mainly in the Baekdudaegana (Ns = 16; Np = 16) 46.0 64.3 1.72 2.20 0.159 0.193 0.175 1

Rare plants in the southeastern US (Ns = 52; Np = 52) 33.3 46.7 1.53 1.87 0.100 0.123 0.187 2

Plants with a narrow distribution (Ns = 101; Np = 115) 30.6 45.1 1.45 1.83 0.105 0.137 na 3

Short-lived herbaceous perennials (Ns = 152; Np = 159) 28.0 41.3 1.40 1.70 0.096 0.116 0.233 4

Plants with outcrossing-animal breeding system (Ns = 172; Np = 164) 35.9 51.1 1.54 1.99 0.124 0.167 0.197 4

Endemic plants (Ns = 81; Np = 100) 26.3 40.0 1.39 1.80 0.063 0.096 0.248 4

All plants (Ns = 725; Np = 725) 35.1 52.2 1.53 1.99 0.116 0.153 0.225 5

%P, percentage of polymorphic loci; A, mean number of alleles per locus; He, Hardy-Weinberg expected heterozygosity or genetic diversity;

GST (or FST), measures of among-population differentiation. The subscript “s” indicates species’ (or pooled samples) values, while the subscript

“p” indicates population means. Ns, number of species compiled; Np, number of populations compiled; na, not available.
aOnly species with most of their populations in Korea occurring in the Baekdudaegan (in its main ridge or in the peripheral areas to the

main ridge). 

bSource references: 1, Chung et al. (2017); 2, Godt and Hamrick (2001); 3, Godt and Hamrick (1998a) and updated in Wang et al. (2004); 4,

Hamrick and Godt (1989); 5, Godt and Hamrick (1998b).
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(2000) found that levels of genetic diversity in I. cristata, a

species that is primarily occupying unglaciated regions in the

Southern Appalachians, were considerably higher than those

found for I. lacustris, which occurs in the glaciated areas of

the Great Lakes shorelines. It may be of interest to note that

levels of genetic variation of I. cristata are comparable to those

found in another Iris species, I. odaesanensis, that is primarily

distributed in the BDDG [H
e
 = 0.199 for I. cristata (Hannan

and Orick, 2000) vs. 0.158 for Iris odaesanensis (Chung et al.,

2015)].

Regarding heterospecific comparisons, Godt and Hamrick

(2001) summarized the genetic diversity and structure for 52

rare seed plant taxa from the southeastern US. The authors

speculated that these taxa would have more genetic diversity

compared to endemic plants overall, because southeastern US

plant species are located within or close to glacial refugia (such

as the Southern Appalachians and those along the Gulf Coast)

(Soltis et al., 2006); such location would have allowed plants

to experience less genetic drift and higher rates of gene flow

than species located close to glacial boundaries. Consistent with

this expectation, Godt and Hamrick (2001) found that

populations of rare southeastern US plants had significantly

greater values for %P, A, and H
e
 than those reported for

endemics (%P = 33.3 vs. 26.3, A = 1.53 vs. 1.39, and H
e
 =

0.100 vs. 0.063) (Table 1). Although the genetic variability of

southeastern US rare plants is somewhat smaller than those

for species native to the BDDG (%P = 46.0, A = 1.72, H
e
 =

0.159) (Table 1), we should take into account that the species

compiled by Godt and Hamrick (2001) are range-restricted and

not all are exclusively circumscribed to the Southern

Appalachians or to other southeastern US refugia.

Conservation Value of the BDDG 

The BDDG should be a high priority for conservation given

its role as glacial refugium for the boreal and temperate flora

of northeastern Asia and because it is the major center of plant

diversity of the Korean Peninsula. As stated above, the ROK

section of the BDDG harbors ca. 1,500 plant species, i.e., up

to one third of the total vascular flora estimated for the Korean

Peninsula (4,662) (Kim, 2006); of these, at least one hundred

taxa (Choi, 2004; Cho and Chun, 2015) are endemic to Korea

(i.e., ca. one third of all the endemic species to the Peninsula,

339 taxa) (Kim et al., 2009). Notably, the six genera

traditionally regarded as endemic to Korea (Abeliophyllum,

Coreanomecon, Echinosophora, Hanabusaya, Megaleranthis,

and Pectactina) (Kim, 2006; Kim et al., 2009) occur totally

or partially within the BDDG and its vicinity. Finally, it should

also be noted that most of the legally protected plant species

of Korea have their populations within the BDDG mountain

range (Kang et al., 2010), confirming its role as a “hotspot”

for plant conservation. The BDDG is also rich in ecosystems;

despite that these mountains are mostly covered by temperate

deciduous forests (dominated by Quercus mongolica and Pinus

densiflora), up to 49 plant communities have been identified

(Lee et al., 2013), including those typical of grasslands and

wetlands; even two wetland sites have achieved international

recognition as Ramsar sites (Odaesan National Park Wetlands

and The High Moor, Yongneup of Mt. Daeam). A recent study

has identified the BDDG as the most significant region for

maintaining biodiversity of ROK, based on a combination of

indicators that include plant and animal diversity, soils, scenery,

and habitat representativeness and connectivity (Lee et al.,

2015).

In addition to its ecological value, the BDDG also merits

the highest level of protection because of its central role in the

Korean culture and spirituality, which would have contributed

in turn to keep these mountains relatively pristine until 1950s−

1960s (Jung et al., 2005). The BDDG constitutes a holy

mountain system for almost all the religions and beliefs present

in Korea (Shamanism, Buddhism, Daoism, Neo-Confucianism,

and even Christianism) (see also Choi, 2004; Mason and

Chung, 2008; Mason, 2011a, 2011b). The mountains are plenty

of sacred or religious sites and objects (e.g., nearly one-fifth

of the Buddhist temples of ROK are located in the BDDG)

(Cho and Chun, 2015) as well as many other cultural assets.

The concerted conservation of culture and biodiversity is

gaining importance in recent times, mainly due to the

recognition of the concept of “cultural landscapes” and its role

in the conservation of biodiversity about two decades ago

(Lennon, 2006; Schaaf and Lee, 2006). The creation of the

Alliance of Religions and Conservation in 1986 has also greatly

contributed to create positive synergies among the preservation

of sacred sites, the sustainable development of local

communities (by initiatives such as ecotourism), and the

conservation and management of natural resources (Dudley et

al., 2005; Verschuuren et al., 2010).

Fortunately, large parts of the ROK section of the BDDG

are protected, mainly by the network of protected areas (PAs).

In addition to seven national and two provincial parks, over

170 PAs of other types contribute altogether to preserve

2,274 km2 (Miller and Kim, 2010). The setting up of the BDDG

Mountains Reserve (BMR) in 2005 integrated these areas, in

addition to adding 360 km2 of newly protected land. However,

conservation problems still persist, which include: (i) a clearly

insufficient protection of the DPRK section of the BDDG by



Korean Journal of Plant Taxonomy Vol. 46 No. 4 (2016)

The Baekdudaegan as an eastern counterpart of the Southern Appalachians 343

the DPRK network of PAs; the ROK part of the BDDG,

although better covered, has still some gaps (e.g., in some

sections the BMR is just a few hundreds of meters wide); (ii)

management flaws, that in ROK that are related to weak

engagement with local communities and lack of coordination

of biodiversity and cultural resources (Heo et al., 2010); in

DPRK, management problems are much larger and likely most

PAs are just “paper parks” (McKinnon and Xie, 2008); (iii)

deforestation, which is still occurring—despite limited—in the

ROK part; in DPRK, although official reliable data are not

available, deforestation would have occurred probably at a

large-scale based on satellite imagery (Engler et al., 2014; Kang

and Choi, 2014); (iv) lack of scientific knowledge in the DPRK

section of the mountains; and (v) lack of cooperation between

DPRK and ROK. In addition, the recent touristic development

of the BDDG represents a growing problem in its ROK section

and, for example, some degradation has been reported at the

“BDDG hiking trail” (e.g., Kwon and Lee, 2003; Kwon et al.,

2004; Cho and Chun, 2015). The BDDG hiking trail, 735 km

long and established as a trail since the 1980s, constitutes,

interestingly, another singular analogy with the Appalachians,

which hold one of the longest and most celebrated hiking trails

of the world (it attracts 2−3 million visitors yearly) (APC, 2016).

Although much longer (over 3,500 km from Georgia to Maine)

and somewhat older (it was conceived in 1921 and completed

in 1937), the Appalachian Trail has also a deep spiritual

dimension (Redick, 2009; Bratton, 2012). As for the BDDG trail,

the Appalachian one is also peppered with many archaeological,

cultural, and spiritual sites, including those related to native

Americans, the European settlers, or with the American Civil

War (Marshall, 1998; Lillard, 2002; Joyner, 2016).

Conclusions and Conservation 
Suggestions

(1) Both genetic and palaeoecological studies (though still

limited) clearly suggest that the BDDG mountain range was a

major refugial area for the boreal and temperate flora. These

mountains should, thus, be added to the list of the well-known

East Asian Pleistocene refugia (e.g., the Hengduan Mountains,

the central China Mountains, or the Nanling Mountains) (Qiu

et al., 2011). 

(2) The BDDG would constitute a sort of “eastern

counterpart” of the Southern Appalachians on the basis of its

shared role as a glacial refugium (for boreal and temperate

elements) and a series of striking similarities in floristic

richness (number of species), ecology, and orographic features

(length, orientation, altitude, and latitude). 

(3) The rich plant diversity of the BDDG (with its

associated ecosystem services) as well as its role as a

Pleistocene glacial refugium stress the need to ensure

effective and integral conservation of this mountain range.

This need is even greater because refugia of the past would

be refugia in the future (Bhagwat and Willis, 2008; Médail

and Diadema, 2009). Conservation measures should include:

(i) enlarging the current BMR to cover the mid and low-

altitude peripheral areas of the main ridge of the BDDG, as

well as the jeonggan and jeongmaeks; these “branches” would

also have had a significant role for the glacial survival of the

Korean native flora according to genetic data (see Chung et

al., 2017); (ii) setting new PAs in DPRK and improving the

management of the existing ones to meet their conservation

goals; (iii) promoting cooperation between DPRK and ROK

in conserving not only the BDDG but the whole Korean plant

resources, which can be a way to improve diplomatic relations

(Raven, 2013; Kim and Ali, 2016); this cooperation would

allow extending the current uninterrupted preserved area from

the Demilitarized Zone to Mt. Baekdu, while further regional

transboundary initiatives would integrate the BDDG into an

envisaged “Ecological Corridor of Northeast Asia” (e.g.,

Hayes, 2010). Such “mega” corridor, which was one of the

recommendations adopted at the IUCN 2012 World

Conservation Congress (IUCN, 2012), would integrate the

BDDG, Mt. Changbai in China, Tumen River basin, and the

mountain system of Sikhote-Alin in Russian Far East; and

(iv) conducting more research, which is needed for a better

understanding of the role of the main Korean mountain

systems (the BDDG plus its branches) in the diversity and

evolution of the regional plant diversity; research efforts

should be focused in the DPRK, as it still constitutes a sort

of “black hole” of botanical knowledge within the region—

we are not aware of any published genetic or palaeoecological

study concerning DPRK native plants.
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