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Abstract : External auditory exostoses (EAE) are benign osteogenic lesions of the external auditory
canal that are known to be closely associated with repeated exposure to cold water and aquatic
activities. In archaeology, EAE have been widely used as bioarchaeological indicators for reconstructing
marine activities and subsistence strategies in past populations; however, paleopathological studies
focusing on their impact on individual health and function remain limited. This study aimed to
investigate the prevalence and distribution of EAE in Neolithic human skeletal remains excavated from
the Janghang site on Gadeok Island, Busan, and to evaluate lesion severity in order to assess the health
burden experienced by this population. A total of 48 individuals were examined, among which 18
individuals with observable external auditory canals were analyzed through macroscopic examination
and digital microscopy. The presence and anatomical distribution of EAE were recorded, and lesion
severity was classified into four grades (Grade 0-3) according to the degree of canal obstruction. EAE
were identified in 11 of the 18 observable individuals (61.1%), with lesions occurring most frequently on
the superior and posterior walls of the external auditory canal. In addition, severe Grade 3 lesions were
observed in several individuals, suggesting the possibility of functional impairments such as recurrent
otitis externa and hearing loss. These findings indicate that the Janghang population experienced
prolonged exposure to marine environments and cold-water activities and suggest that EAE may serve
not only as indicators of marine activities but also as paleopathological markers reflecting the health

and functional burdens experienced by Neolithic coastal populations.

Keywords: External Auditory Exostoses (EAE), Neolithic Period, the Janghang site on Gadeok Island,

Paleopathology, Marine Activities
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Table 1. Sex, age, and severity of external auditory exostoses in human skeletal remains from the Janghang site,
Gadeok Island, Busan

Sex EAE severity
irvldeterr'ninate). ‘ beft Right
1 Individual 1 (HO14) F 40s 1 2
2 Individual 2 (HO15) Indet. 40s 3 /
3 Individual 7 (H020) Indet. 30s / 1
4 Individual 9 (H022) M 40s 0 0
5 Individual 11 (H024) F 40s 2 1
6 Individual 12 (H025) Indet. Infant (ca. 3 years) / 0
7 Individual 13 (H026) Indet. Adolescent (12-19 years) 0 /
8 Individual 14 (H027) F 50s / 3
9 Individual 19 (H032) M 30s 3 3
10 Individual 20 (H033) F 40s 1 1
11 Individual 23 (H036) Indet. 30s / 1
12 Individual 28 (H041) F 40s /
13 Individual 37 (H050) F 30s 0 0
14 Individual 38 (HO51) M 40s 2 1
15 Individual 40 (H053) M 40s 0 /
16 Individual 41 (H054) Indet. Child (6-11 years) 0 0
17 Individual 46 (H059) Indet. Unknown / 2
18 Individual 48 (HO061) F >60 years / 0

_10_



Table 2. Anatomical distribution of external auditory exostoses in skeletal remains from the Janghang site, Gadeok

Island, Busan

(Y: present, N: absent, /: not preserved)

No. Individual Left Right
No. Anterior Posterior  Superior Inferior Anterior Posterior  Superior Inferior

1 Individual 1 N N Y N Y Y Y N
2 Individual 2 N Y Y N / / / /
3 Individual 7 / / / / N N Y Y
4 Individual 9 N N N N N N N N
5 Individual 11 Y N N Y Y N N N
6 Individual 12 / / / / N N N N
7 Individual 13 N N N N / / / /
8 Individual 14 / / / / Y Y Y N
9 Individual 19 Y Y Y Y / Y Y N
10 Individual 20 N Y Y N Y Y Y N
11 Individual 23 / / / / Y N N N
12 Individual 28 / Y / N / / / /
13 Individual 37 N N N N N N N N
14 Individual 38 N Y Y Y / Y / N
15 Individual 40 N N N N / / / /
16 Individual 41 N N N N N N N N
17 Individual 46 / / / / Y Y N N
18 Individual 48 / / / / N N / N

Table 3. Comparison of external auditory exostoses prevalence in coastal archaeological populations worldwide

. . Observable Overall
Region Period o Reference
individuals Prevalence (%)
Bestansur, Iraqi L .
. Neolithic period 34 70.6 Ragazzon, 2025
Kurdistan
Souskiou-Laona, Chalcolithic period 59 96 Lorentz & Casa,
Cyprus (ca. 3000 BC) ' 2021
Northern Chile Archaic-Late Period
i 336 30.7 Standen et al., 1997
(Coastal populations) (7000 BC-AD 1450)
Santa Catalina Prehistoric coastal
. 35 37.1 Kennedy, 1986
Island, USA population
Gulf of Panama, Pre-Columbian 195 6.4 Smith-Guzméan &
Panama period ' Cooke, 2019
Southern Santa . Okumura et al.,
. . Shellmound period 121 37.2
Catarina, Brazil 2007
Imperial Roman .
Isola Sacra, Italy . 83 18.1 Manzi et al., 1991
period
Janghang site,
Gadeok Island, Neolithic period 18 61.1 Present study

Korea




Fig la. Location of the Janghang site in Gadeokdo, Fig 1b. Aerial view of the Janghang site,
Busan, where Neolithic human skeletal remains were Busan, where Neolithic human skeletal remains were
excavated.

Superior
(%1

Posterior
(F14)

-\- Anterior

(24)

Inferior

(or2%)

Fig 2. Schematic illustration of the left temporal bone

(lateral view) showing the anatomical location of

external auditory exostoses.

excavated. (reproduced from [22])
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Fig. 3. Representative examples of the severity of external auditory exostoses identified in skeletal remains from
the Janghang site, Gadeok Island, Busan. (A) Grade 0, left external auditory canal of Individual 9; (B) Grade 1,
right external auditory canal of Individual 20; (C) Grade 2, left external auditory canal of Individual 38; and (D)
Grade 3, right external auditory canal of Individual 14.

Fig. 4. A severe case of external auditory exostoses identified
in the left external auditory canal of Individual 19.
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