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Development of the Korea Marine Biodiversity Information System
—Focus on the Establishment of the Korea Maine Species Inventory—
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Abstract : For an efficient management and utilization of marine biodiversity information, we made an
attempt to develop the Korea Marine Biodiversity Information System (KoMBIS), building a species name
inventory of Korea marine organisms. The inventory includes 17 organism groups: phytoplankton,
zooplankton, algae and halophyte, sponges, cnidarians, rotifers, nematodes, bryozoans, brachiopods,
molluscs, echiurans, annelids, arthropods, echinoderms, urochordates and fish. The species names were
collected from 37 different references and reviewed for validity by taxonomists, which resulted in 9,798
valid names in addition to 1,845 synonyms. The Korea marine species inventory is the first one of this kind,
for previous Korean species name inventories were mostly composed of terrestrial and freshwater
organisms. KoMBIS, the information system developed, contains not only the species name but also
information on morphological and ecological characteristics such as distribution, DNA barcode, and
references. This system is convenient for the inputting of new data and servicing users through the internet,
so that management and utilization of the biodiversity information is more efficient. Linking the DNA
barcode data with species information provides an objective measure for identification of a species, which
accommodates the recommendation of Consortium for the Barcode of Life, and makes the Korea marine
biodiversity information compatible with international databases. Considering the frequent exchange of
marine organisms internationally via ballast water and such issues as climate change, this information
system will be useful in many areas of marine biodiversity.

Key words : Korea Marine Species Inventory, Korea Marine Biodiversity Information System, DNA
barcode data, integrated management
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Table 1. System profile of the Korea Marine Biodiver-
sity Information System.

Division Contents
— Species information
— Taxonomy information
Target .0 .
. . — Collection information
information . .
— Reference information
— DNA barcode information
User — Expert on the ocean
To collect, manage and distribute
— Marine species name inventory
Function — Marine biological information
To serve of DNA barcode information for
taxonomic use
— Illustrated book of Korean marine flora
Information  — Journal
source — Research reports
— Taxonomic expert's works
— Korea marine species information
Service — Appearance record information
information = — Reference to mention a species
— DNA barcode information
Information Oracle DBMS
management
Information . .
. - information m
distribution Web information Syste

Table 2. Surveyed organism groups and its references.
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Organism group

References

— "Tlustrated encylclopedia of fauna & flora of Korea, Vol. 34, Phytoplankton. Ministry of Education

& Human Resources Development. 1995.

— Literature survey on biodiversity in Korea. Ministry of Environment. 1996.

Phyto-plankton and Development Institute. 1993.

— Illustrations of planktons responsible for the blooms in Korean coastal water. National Fisheries Research

— INlustrations of diatom: 1. Suborder Biddulphiineae. Jayu Academy. 1996.
— Taxonomic studies on diatoms in Korea, I. Classification system and Koreanization of classification level.
Choi, J. K., J. H. Lee and K. Lee. The Korean Journal of Phycology. 10. 1-11. 1995.

— “Mlustrated encylclopedia of fauna & flora of Korea, Vol. 35, Zooplankton. Ministry of Education &

Zoo-plankton Human Resources Development. 1995.

Fish. Soc. 26(3). 266-278. 1993.

— A review on the Copepod in the South Sea of Korea. Kim, W. S., J. M. Yoo and C. S. Myung. J. Korean

Halophyte and Fisheries. 2005.

— "Studies on inventories and a sustainable use of tidal flats in Korea. Ministry of Maritime Affairs

— "A catalogue of the seaweeds in Korea. Youngpil Lee and Seoyoung Kang. Publishing Dept. of Cheju

Algae National University. 1997.

— Literature survey on biodiversity in Korea. Ministry of Environment. 1996.

— A check list of marine Algae in Korea. Lee, I. K. and J. W. Kang. Korean J. Phycol. 1(1). 311-325. 1986.

— "List of animals in Korea. The Zoological Society of Korea. 1997.

Sponges
Human Resources Development. 1977.

— INlustrated flora & fauna of Korea, Vol.20, Porifera, Hydrozoa & Ascidiacea. Ministry of Education &
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Table 2. Continued.

Organism group References

— "List of animals in Korea. The Zoological Society of Korea. 1997.
— Illustrated encylclopedia of fauna & flora of Korea, Vol. 40, Cnidaria. Ministry of Education & Human
Resources Development. 1977.
Cnidarians — Literature survey on biodiversity in Korea. Ministry of Environment. 1996.
— Animal of Korea, Cnidaria. Korea Research Institute of Bioscience and Biotechnology. 2000.
— [llustrated encylclopedia of fauna & flora of Korea, Vol. 39, Cnidaria. Ministry of Education & Human
Resources Development. 2004.

— "List of animals in Korea. The Zoological Society of Korea. 1997.

Rotif . o .. .
otifers — Literature survey on biodiversity in Korea. Ministry of Environment. 1996.

— Tenuidraconema koreensis, a new species of marine nematodes (Adenophorea: Desmodorida) from
South Korea. Rho, H. S. and W. Kim. Korean Journal of Biological Science. 8(3). 155-163. 2004.

— Redescription of the free-living marine nematode species, Draconema japonicum Kito, 1976
(Nematoda: Draconematidae), by scanning electron microscopy. Rho, H. S. and W. Kim. Korean Journal
of Biological Science. 8(4), 235-245. 2004.

— Paradraconema jejuense, a new species of the genus Paradraconema Allen and Noffsinger
(Desmodorida: Draconematidae) from Korea. Rho, H. S. and W. Kim. The Korean Journal of Syetematic
Zoology. 21(1). 81-91. 2005.

— Redescription of the free-living marine nematode, Dracograllus filipjevi Allen and Noffsinger, 1978
(Nematoda: Draconematidae) from Korea. Rho, H. S., D. S. Kim and W. Kim. Ocean Science Journal.

Nematodes 41(3). 163-173. 2006.

— A new free-living marine nematode species of the genus Dracogalerus Allen and Noffsinger
(Nematoda: Draconematidae) from a shallow subtidal zone of Jeju Island, Korea. Rho, H. S. and W.
Kim. Integrative Biosciences. 9. 113-122. 2005.

— A new marine nematode species of the genus Dinetia (Nematoda: Draconematidae) from South Korea.
Rho, H. S. and W. Kim. Zoological Science. 22(5). 599-608. 2005.

— Dinetia decraemerae (Nematoda: Draconematidae), a new free-living marine nematode species from a
subtidal zone in Korea. Rho, H. S., S. G. Paik and W. Kim. Nematology. 8(4). 591-602. 2006.

— Description and SEM observations of two new marine nematode species of Desmolorenzenia
(Desmoscolecida: Desmoscolecidae: Desmoscolex) from South Korea. Rho, H. S. and C. Y. Chang.
Journal of Natural History, In press. 2006.

— "List of animals in Korea. The Zoological Society of Korea. 1997.
Bryozoans — [llustrated encylclopedia of fauna & flora of Korea, Vol. 40, Bryozoa. Ministry of Education & Human
Resources Development. 2005.

Brachiopods  — “List of animals in Korea. The Zoological Society of Korea. 1997.

— "List of animals in Korea. The Zoological Society of Korea. 1997.

— [llustrated encyclopedia of fauna & flora of Korea, Vol.33, Mollusca(Il). Ministry of Education &
Human Resources Development. 1992.

— Literature survey on biodiversity in Korea. Ministry of Environment. 1996.

Molluscs — Commercial molluscs from the freshwater and continental shelf in Korea. National Fisheries Research

and Development Institute. 1999.

— Mollusks in Korea. HanGeul. 2004,

— Studies on inventories and a sustainable use of tidal flats in Korea. Ministry of Maritime Affairs and
Fisheries. 2005.

Echiurans — "List of animals in Korea. The Zoological Society of Korea. 1997.

— "List of animals in Korea. The Zoological Society of Korea. 1997.

— [llustrated encyclopedia of fauna & flora of Korea, Vol.33, Polychaeta. Ministry of Education & Human
Resources Development. 1989.

— Literature survey on biodiversity in Korea. Ministry of Environment. 1996.

— Studies on inventories and a sustainable use of tidal flats in Korea. Ministry of Maritime Affairs and
Fisheries. 2005.

Annelids
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Table 2. Continued.

Organism group

Reference

— "List of animals in Korea. The Zoological Society of Korea. 1997.
— Illustrated encyclopedia of fauna & flora of Korea, Vol.14, Anomura * Brachyura. Ministry of Education

& Human Resources Development. 1973.

— Illustrated flora & fauna of Korea, Vol.19, Macrura. Ministry of Education & Human Resources

Development. 1977.

— Shrimps of the Korean waters. National Fisheries Research and Development Institute. 2001.

Arthropods Literature survey on biodiversity in Korea. Ministry of Environment. 1996.

— Crab : food & resources. Korea Research Institute of Bioscience and Biotechnology. 2001.

— Studies on inventories and a sustainable use of tidal flats in Korea. Ministry of Maritime Affairs and
Fisheries. 2005.

— Illustrated encyclopedia of fauna & flora of Korea, Vol.38, Crripedia, Symbiotic Copepoda,
Pycnogonida. Ministry of Education & Human Resources Development. 1998.

— "List of animals in Korea. The Zoological Society of Korea. 1997.

— Illustrated encyclopedia of fauna & flora of Korea, Vol. 36, Echinodermata. Ministry of Education &

Echinoderms Hum.an Resgurces Development. 1996. . . o N .

— Studies on inventories and a sustainable use of tidal flats in Korea. Ministry of Maritime Affairs and
Fisheries. 2005.

— Guide book to marine life of Korea. PoongDeung Pub. 2001.

— "List of animals in Korea. The Zoological Society of Korea. 1997,

— A study on the classification and the distribution of the Korean ascidians. Ji-Eun Lee. Ewha Womans

Urochordates .

Univ. 1989.

— Guide book to marine life of Korea. PoongDeung Pub. 2001.

— "Illustrated book of Korean fishes. KyoHakSa. 2005.

— Literature survey on biodiversity in Korea. Ministry of Environment. 1996.

— Commercial fishes of the coastal and offshore waters in Korea. National Fisheries Research and
Development Institute. 1994.

Fish — The marine fishes of Korea. HanGeul. 2001.

— The fishes of Korea. I1JiSa. 1977.

— Marine fishes of Korea. KyoHakSa. 2002.

— Studies on inventories and a sustainable use of tidal flats in Korea. Ministry of Maritime Affairs and

Fisheries. 2005.

— Guide book to marine life of Korea. PoongDeung Pub. 2001.

*is a basic reference.
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Table 3. The number of collected species name and synonym/valid name data and comparison with other species inven-
tory data (LSoBiK : Literature survey on biodiversity in Korea. Ministry of Environment. 1996, LoAik : List of
Animals in Korea. The Zoological Society of Korea. 1997).

KoMBIS LSoBiK LoAik
Species name Synonym Species name Species name

Phytoplankton 2578 810 1828

Zooplankton (include protozoa) 201 736 628
Halophyte 46 46
Algae 988 808 717

Porifera 264 4 204

Cnidaria 310 10 127 224

Rotifera 192 157 159

Nematoda 9 230

Bryozoa 138 135

Invertebrates Brachiopoda 8 9

Mollusca 1,842 155 1009 997

Echiura 2 2

Annelida 405 5 360 380

Arthropoda 1,573 656 1,028

Echinozoa 172 107

Urochordata 93 89

Fish 977 53 905 935

Total 9,798 1,845 6,541 5,127

*The comparison categories is the KoMBIS categories that are used to collect the data.
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Class s Identifier
Species - Ref C
Class_h Other Name Spec_ID | || = .
OthN 1D J - Sequencing
T_Order ] Family_ID Seq_ID
Order ID Spec_ID S_Name L] Spec_ID
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Order h Note Description Seq_Length
- Note Gene
T_Family Ref C . | R_Direction
Family_ID — F_PCR P
L orderIp SRemark Code /r RSB R_PCR_P
Family_s SRemark C Primer_Code F3eqP
Family_h S_Remark Primer_C R Seq P
P_Name 1Seq P
P Seq Chromatogram
Note
Fig. 1. Entity relationship diagram of the Korea Marine Biodiversity Information System.
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Table 4. Comparison KoMBIS's service information with other system's (NARIS : Korean natural history research
information system, KOBIC : Korean bioinformation center, EGIS : Environmental geographic information

system).
Taxonomy Specimen Collection Sequence Reference
KoMBIS O O O O O
NARIS O O O
KOBIC O O O
EGIS O O
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Fig. 2. Search page of the Korea Marine Biodiversity Information System.
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Fig. 3. Search result page of the Korea Marine Biodiversity Information System.
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