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Abstract

In this study, the fisheries ecological significance and value of Jasan-Eobo were explored and analyzed.
This analysis was carried out in the light of the modern scientific theories, taking into account the level
of knowledge at the time of the writing of the Jasan-Eobo more than 200 years ago. Jasan-Eobo argued
that Pacific herring has different abundance cycles in different sea areas, suggesting the possibility of the
existence of the sub-populations of Pacific herring. Based on the fact that the number of vertebrae was
different in each sea area, Jasan-Eobo presented a method of identifying the sub-populations for the first
time in the world, which is the first step in the assessment of fishery resources. Written for the purpose
of helping professional scholars to study the laws of natural science, Jasan-Eobo took a scientific attitude
that emphasized the direct experience of observing the inside of a fish through dissection. In addition,
Jasan-Eobo not only provided information on marine organisms closely related to fish species in coastal
ecosystems required for the Ecosystem-Based Fisheries Management (EBFM) approach, which has been
actively developed since the 21st century, but also proposed the Indigenous, Traditional owner and Local
community Knowledge (ITLK) method, which utilizes the knowledge and experience of fishermen to carry
out the EBFM approach. Therefore, this study aims to introduce the important value of Jasan-Eobo in
terms of marine fisheries ecology to the world.

Key words : Jasan-Eobo, Sub-populations, Number of vertebrae, Ecosystem-based fisheries management (EBFM),
Indigenous, Traditional owner and local community knowledge (ITLK)
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<Table 1> Comparison of fish classification system in Jasan-Eobo and modern taxonomy

Jasan-Eobo Modern taxonomy
Group Sub-group Kingdom Phylum Class
Scaled-skin (20) Croaker etc. (19) Animalia ~ Chordata Actinopterygii
Shark (1) Chondrichthyes
Scaleless-skin (19) Eel etc. (7) Animalia  Chordata Actinopterygii
Skate or Ray (1) Chondrichthyes
Neophocaena asiaeorientalis etc. (3) Mammalia
Styela clava (1) Ascidiacea
Squid etc. (2) Mollusca Cephalopoda
Sea hare (1) Gastropoda
Gorgonocephalus eucnemis (1) Echinodermata Ophiuroidea
Sea cucumber (1) Holothuroidea
Jellyfish (1) Cnidaria Scyphozoa
Fenneropenaeus chinensis (1) Arthropoda Malacostaraca
Shell-skin (12) Sea turtle (1) Animalia  Chordata Reptilia
Abalone etc. (2) Mollusca Gastropoda
Shellfish etc. (4) Bivalvia
Chiton (1) Polyplacophora
Sea urchin (1) Echinodermata Echinoidea
Asterina pectinifera (1) Asteroidea
Opyster/Barnacle/ Mollusca/Arthropod  Bivalvia/Thecostraca/
Sea anemone (1) a/Cnidaria Anthozoa
Crab/Crayfish (1) Arthropoda Malacostraca
Miscellaneous (4)  Sea bird (1) Animalia  Chordata Aves
Marine mammal (1) Mammalia
Sea worm (4) Arthropoda Branchiopoda
Arthropoda Malacostraca
Annelida Polychaeta
Mollusca Bivalvia
Seaweed/Seagrass (3) Animalia  Cnidaria Anthozoa
Plantae Several phyla
Protista
* The number in parentheses indicates the number of sub-groups.
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<Table 2> Research fields of fisheries resource ecology and steps of fisheries resource assessment

(A) Research fields of fisheries resource ecology

Field

Sub-fields

Natural history of fisheries resource

Fisheries resource ecology

Quantitative ecological analysis of fisheries resource

Fishery oceanographic research of marine ecosystem

(B) Steps of fisheries resource assessment

Steps

Methods/Characteristics

Identification of unit stock (sub-population)

Morphological (e.g., number of vertebrae used),
ecological, genetic methods

Estimation of fisheries resource ecological
parameters

Maturation and spawning, age and growth, survival
and mortality, selection and recruitment, abundance
and biomass

Assessment of the status of fisheries resource

Over-fishing, optimal fishing intensity, acceptable
biological catch, etc.

Development of fisheries resource management
plan and tools

Total allowable catch, size limit, closed area/season
etc.

- 261 -



o Aakolue] A Bk A B4
A BeE 98 SaEs A8}
<Table 2B)>9 o] 4xHAl9 }4 e ARt

A ofuls e B 20X B9l A
Halojol s}t thS-2 7 2o tfst

e
o

>
o,
0%

[V R A o= ol

2 EAY g% F4sta, A oghy
95 Tl Ade] AeHE Frbsih wpHEe
= FGrtye Ans BEdjE Aday Bers AA
Cii=s

AAARE T2 o]FE dE ALHr) 4%t
A B ked 3 GA w9 A 2y
T AR GAQ) LA EEE 543 AdZel
3t YRS AF3FATE <Table 3> AAto]w
of 5% Holel yFofe st ALY HEHH

A AR @ Aol AEoA, &9 Ad
EE A2 dAs APAA FETFY YA
A A% e douuE FalA s 44
A} ZE(gene pool)= FErozH UAATE FHA}
A4S 7HH, s ey 549 524
QA FF HE s Holv Aozt Fost
Th(Zhang, 2010). ©9] & AHstsE Wiels

AA 37HAZF k. A WAE oA AFdA
oy} AFHHE AMgshe Feshy wgolth
T AR, ARIY X 5 Ay os AT
S AdskeE B, i Y o, fAA 2 o
g3t Aghs4 9 {84 otk Grant and
Zhang, 1983).

At A8 fsk Fejeta W 7k st

s oo HFE 5 vluste] #45e W
ot} <Table 3>°lA H= Hpel o] AT A
HE 9 FeEEgd WRoE AAtolr = ol
A3 FE5 ATt 9= o FEA
Giinther(1862)= =4 FHolA Y oFol &
st o Fe HFE v kel wet Frbstth
T =i e AHeoe® #xFY Jordan and
Evermann(1896)<> ©|§+2] HF= 7} %o u}
gt Z7kete o= o7 7] U WA st
o BAA gl 53] &xe g dTFS v
v 7438k

HFE 75 ol &s Ax Ao #d Hx9
AT 19599l e HFE g Zkg o
AN (Clupea  harengus)® AT 2 =i

(Gulland and Thompson, 1959)°]t}. o] A& of

<Table 3> Available information that can be used for the fisheries resource assessment by step in

Jasan-Eobo

Fish species

Step of fisheries resource assessment

Pacific herring

Chub mackerel

Morphological
) orpiiologica Number of vertebrae by area -
Unit stock method
identification . Migration routes, abundance Migration routes, abundance
Ecological method
cycles by area cycles by area
Maturation and Maturation periods, spawning
spawning season
o Age and growth Body length by periods -
Characteristics

Selection and
recruitment

of fisheries
resource ecology

Length at first capture

First capture periods by area

Abundance and
biomass

Abundance cycles by area,
replacement of species
abundance by decades

Abundance cycles by area,
replacement of species
abundance by decades
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<Appendix> Detailed matching of classification of aquatic organisms in Jasan-Eobo and modern taxonomy

Jasan-Eobo Modern taxonomy
Group Sub-group No. of species Kingdom Phylum Class Order Family
Croaker 3 Animalia Chordata Actinopterygii Perciformes Sciaenidae
Lateolabrax japonicus 1 Animalia Chordata Actinopterygii Perciformes Lateolabracidae
Scomber spp. 3 Animalia Chordata Actinopterygii Perciformes Scombridae
Scomberomorus spp. 2 Animalia Chordata Actinopterygii Perciformes Scombridae
Ditrema temminckii 1 Animalia Chordata Actinopterygii Perciformes Embiotocidae
Pampus argenteus 1 Animalia Chordata Actinopterygii Perciformes Stromateidae
Goby 3 Animalia Chordata Actinopterygii Perciformes Gobiidae
Mullet 2 Animalia Chordata Actinopterygii Mugiliformes Mugilidae
Sea bream 6 Animalia Chordata Actinopterygii Beryciformees Berycidae
Scaled-skin  Ilisha elongata 1 Animalia Chordata Actinopterygii Clupeiformes Pristigasteridae
(20) Herring 4 Animalia Chordata Actinopterygii Clupeiformes Clupeidae
Konosirus punctatus 1 Animalia Chordata Actinopterygii Clupeiformes Clupeidae
Coilia spp. 2 Animalia Chordata Actinopterygii Clupeiformes Engraulidae
Engraulis spp. 5 Animalia Chordata Actinopterygii Clupeiformes Engraulidae
Rockfish 6 Animalia Chordata Actinopterygii Scorpaeniformes Scorpaenidae
Hexagrammos spp. 2 Animalia Chordata Actinopterygii Scorpaeniformes Hexagrammidae
Gurnard 2 Animalia Chordata Actinopterygii Scorpaeniformes Triglidae
Flounder 8 Animalia Chordata Actinopterygii Pleuronectiformes 5 families
Cheilopogon agoo 1 Animalia Chordata Actinopterygii Beloniformes Exocoetidae
Shark 18 Animalia Chordata Chondrichthyes 5 orders
Eel 4 Animalia Chordata Actinopterygii Anguilliformes 2 familes
Liparis spp. 4 Animalia Chordata Actinopterygii Scorpaeniformes Liparidae
Kajikia audax 1 Animalia Chordata Actinopterygii Scorpaeniformes Hexagrammidae
Pufferfishes 7 Animalia Chordata Actinopterygii Tetraodontiformes 5 familes
Diodon holocanthus 1 Animalia Chordata Actinopterygii Tetraodontiformes Diodontidae
Salangichthys microdon 1 Animalia Chordata Actinopterygii Perciformes Pholidae
Coloabis/Trichiurus spp. 3 Animalia Chordata Actinopterygii Beloniformes/Perciformes
Skate or Ray 8 Animalia Chordata Chondrichthyes Rajiformes 6 families
. Neophocaena asiaeorientalis 1 Animalia Chordata Mammalia Cetacea Phocoenidae
Scaleless-skin N :
(19) ‘Whale : 1 An?malfa Chordata Mammal¥a Cetacea
Other marine mammal 1 Animalia Chordata Mammalia
Styela clava 1 Animalia Chordata Ascidiacea Stolidobranchia Styelidae
Squid 2 Animalia Mollusca Cephalopoda Oegopsida Ommastrephidae
Octopus 3 Animalia Mollusca Cephalopoda Octopoda Octopodidae
Sea hare 1 Animalia Mollusca Gastropoda Aplysiida Aplysiidae
Gorgonocephalus eucnemis 1 Animalia Echinodermata Ophiuroidea Euryalida
Sea cucumber 1 Animalia Echinodermata Holothuroidea
Jellfish 1 Animalia Cnidaria Scyphozoa
Penaeus chinensis 1 Animalia Arthropoda Malacostaraca Decapoda Penaeidae
Sea turtle 1 Animalia Chordata Reptilia Testudines
Abalone 6 Animalia Mollusca Gastropoda Lepetellida Haliotidae
Sea snail 13 Animalia Mollusca Gastropoda Lepetellid/Neogastropoda
Shellfish 10 Animalia Mollusca Bivalvia At least 3 orders
Tegillarca spp. 2 Animalia Mollusca Bivalvia Arcida Arcidae
Solen strictus 1 Animalia Mollusca Bivalvia Adapaedonta Solenidae
Shell-skin Mpytilus spp. 4 Animalia Mollusca Bivalvia Mytilida Mytilidae
(12) Chiton 1 Animalia Mollusca Polyplacophora Chitonida Chitonidae
Sea urchin 2 Animalia Echinodermata Echinoidea Camarodonta
Asterina pectinifera 1 Animalia Echinodermata Asteroidea Valvatida Asterinidae
5 (Oyster) Animalia Mollusca Bivalvia Osteida
(S)ey:u;/:::’n;:]d 2 (Barnacle) Animalia Arthropoda Thecostraca Sessilia
1 (Sea anenone) Animalia Cnidaria Anthozoa Actiniaria
Crab/Crayfish 17 Animalia Arthropoda Malacostraca Decapoda Blepharipodidae
Sea bird 5 Animalia Chordata Aves
Seal 1 Animalia Chordata Mammalia Carnivora
Ligia exotica 1 Animalia Arthropoda Malacostraca Isopoda Ligiidae
Miscellaneous ~ Neanthes sp. 1 Animalia Annelida Polychaeta Phyllodocida Nereididae
) Teredinidae Rafinesque 1 Animalia Mollusca Bivalvia Myida Myidae
Daphnia pulex 1 Animalia Arthropoda Branchiopoda Anomopoda Daphniidae
Seaweed/Seagrass 34 Plantae At least 3 phyla
1 Animalia Cnidaria Anthozoa Scleractinia

* The number in parentheses indicates the number of sub-groups. The identifiable fish were classified to the family level.
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