











































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































	갯벌의 효율적인 이용과 보존을 위한 연구(2차년도)
	표지
	제출문
	요약문
	목차
	제1장 서 론
	제2장 국내외 기술개발 현황
	제3장 연구개발수행 내용 및 결과
	제1절 강화도의 개관
	1.1 주변지형개관
	1.2 지질
	1.3 기온 및 수온
	1.4 강수량
	1.5 조석

	제2절 갯벌의 지형과 퇴적환경 연구
	2.1 서론
	2.2 분석방법
	2.2.1 수준측량
	2.2.2 표층퇴적물 채취
	2.2.3 퇴적물 입도분석
	2.2.4 잔류경향벡터 계산과정
	2.2.5 퇴적물 집적률 변화 측정
	2.2.6 지화학 분석

	2.3 연구 결과
	2.3.1 표층퇴적물의 입도 특성 및 퇴적상
	2.3.2 퇴적물 이동 경향
	2.3.3 조간대 지형 및 집적율 변화
	2.3.4 측선에서의 퇴적물 특성 변화
	2.3.5 퇴적물의 지화학적 특성
	2.3.6 결론 및 향후 연구 방향


	제3절 강화도 남단 갯벌의 미생물 분포 및 유기물분해활성
	3.1 서론
	3.2 재료 및 방법
	3.2.1 연구지역 및 조사시기
	3.2.2 조사 방법

	3.3 결과
	3.3.1 정기조사
	3.3.2 공통정점 조사
	3.3.3 시간경과에 따른 변화

	3.4 고찰
	3.4.1 정기조사
	3.4.2 공통정점 조사
	3.4.3 시간경과에 따른 변화


	제4절 갯벌에서의 미세조류의 생물량 및 생산량
	4.1 서론
	4.2 재료 및 방법
	4.2.1 미세조류의 분포 및 현존량
	4.2.2 엽록소-a 및 phaeopigment 측정
	4.2.3 일차생산력

	4.3 결과 및 고찰
	4.3.1 미세조류의 종 조성 및 현존량
	4.3.2 엽록소-a 및 phaeopigment
	4.3.3 일차생산력

	4.4 결론

	제5절 동물플랑크톤의 분포와 조수에 의한 일주이동
	5.1 서론
	5.2 재료 및 방법
	5.3 결과
	5.3.1 여차리 주변해역에 출현한 동물플랑크톤의 종조성과 개체군밀도
	5.3.2 조수의 변화에 따른 동물플랑크톤 분포의 일주변화
	5.3.3 조수에 의한 동물플랑크톤의 주야간 이동

	5.4 고찰

	제6절 갯벌 주변의 염습지 식생과 저서생물의 분포
	6.1 서론
	6.2 재료 및 방법
	6.2.1 연구지역
	6.2.2 조사방법

	6.3 결과
	6.3.1 환경요인
	6.3.2 염생식물의 수직분포
	6.3.3 저서동물의 시.공간적 분포
	6.3.4 우점종

	6.4 고찰
	6.4.1 환경요인의 수직구배
	6.4.2 염생식물과 환경요인과의 관계
	6.4.3 저서동물과 환경요인과의 관계
	6.4.4 염생식물과 저서동물의 관계
	6.4.5 염습지 식생과 갯벌의 저서동물상 비교
	6.4.6 염습지의 역할


	제7절 중형저서생물의 군집구조, 섭식 및 생산량
	7.1 서론
	7.2 재료 및 방법
	7.2.1 중형저서생물 군집조사
	7.2.2 섭식량 및 생산량

	7.3 결과 및 고찰
	7.3.1 군집분석
	7.3.2 오염
	7.3.3 섭식량과 생산량


	제8절 강화도 남단 갯벌의 대형저서동물군집
	8.1 서론
	8.2 재료 및 방법
	8.2.1 대형저서동물군집
	8.2.2 대형저서동물의 이차생산량 추정

	8.3 결과 및 고찰
	8.3.1 대형저서동물군집
	8.3.2 대형저서동물의 이차생산량
	8.3.3 요약 및 결론


	제9절 강화도 남단 갯벌의 어류자원
	9.1 서론
	9.2 재료 및 방법
	9.2.1 연구지역의 개황
	9.2.2 시료 채집 및 처리
	9.2.3 자료 처리 및 분석 방법

	9.3 결과
	9.3.1 수온
	9.3.2 종조성
	9.3.3 월별 변동
	9.3.4 종간 유사성
	9.3.5 군집구조
	9.3.6 주요어종의 체장 조성
	9.3.7 섭식 형태
	9.3.8 어획량

	9.4 고찰
	9.4.1 군집 조성
	9.4.2 섭식 형태
	9.4.3 어획량 추정


	제10절 강화도 여차리 갯벌에 도래하는 섭금류와 잠재적 식이물
	10.1 서론
	10.2 재료 및 방법
	10.2.1 조사지역
	10.2.2 재료 및 방법

	10.3 결과
	10.3.1 수조류 도래현황
	10.3.2 민물도요의 잠재적 식이물의 분포
	10.3.3 민물도요의 섭식양상
	10.3.4 섭금류의 섭식량

	10.4 고찰

	제11절 서식지 지도 작성
	11.1 서론
	11.2 조사방법
	11.2.1 해안선 변화
	11.2.2 해안 식생과 서식지 분류
	11.2.3 지리정보시스템을 이용한 지도 작성

	11.3 결과 및 고찰
	11.3.1 해안선 변화
	11.3.2 해안 식생과 서식지 분류
	11.3.3 지리정보시스템을 이용한 지도 작성



	제4장 연구개발목표 달성도 및 대외기여도
	제5장 연구개발결과의 활용계획
	제6장 참고문헌
	부록
	List of Figures
	Fig. 1-1. Map showing coastal line and tidal flat of Kanghwado in early 1900s. This map first was made in 1910 and then modified in 1934.
	Fig. 1-2. Management system for stable coastal wetland ecosystem.
	Fig. 3-1-1. Map showing Kanghdo and of Han river estuary system. Shaded areas are intertidal flats.
	Fig. 3-1-2. Comparison between monthly mean air temperature (℃) (A) and water temperature (℃) during 6 years (1991 to 1996) and 1 year (July to June, 1997 to 1998) (B). After Lee (1999).
	Fig. 3-1-3. Comparison between monthly mean precipitation (mm) during 6 years (1991 to 1996) (A) and 1 year (July to June, 1997 to 1998) (B). After Lee (1999).
	Fig. 3-1-4. One-year (1998) predicted variation in tidal range at Oepori tide observatory (Office of Hydrographic Affairs, 1998).
	Fig. 3-2-1. Location map of Kanghwa tidal flat showing transect lines and 83 sampling stations of surface sediments.
	Fig. 3-2-2. Six sedimentary facies of surface sediments in Kanghwa tidal flat.
	Fig. 3-2-3. Sorting values of surface sediments.
	Fig. 3-2-4. Net sediment transport pattern calculated by textural parameters of surface sediments.
	Fig. 3-2-5. Geographic changes in line 3 and 4.
	Fig. 3-2-6. Geographic changes in line 5 and Y.
	Fig. 3-2-7. Seasonal variation of mud content(%) along line 3.
	Fig. 3-2-8. Seasonal variation of mud content(%) along line 4.
	Fig. 3-2-9. Seasonal variation of mud content(%) along line 5.
	Fig. 3-2-10. Seasonal variation of mud content(%) along line Y.
	Fig. 3-2-11. Vertical distribution of mean grain size and chemical elements in core YC-200.
	Fig. 3-2-12. Vertical distribution of mean grain size and chemical elements in core YC-600.
	Fig. 3-2-13. Vertical distribution of mean grain size and chemical elements in core YC-1200.
	Fig. 3-2-14. Vertical distribution of major elements/Li ratios in (A) YC-200, (B) YC-600, (C) YC-1200 cores.
	Fig. 3-2-15. Vertical distribution of Rb(ppm)/K(%) ratios in YC-200, YC-600 and YC-1200 cores.
	Fig. 3-2-16. Vertical distribution of minor elements/Li in (A) YC-200, (B) YC-600, (C) YC-1200 cores.
	Fig. 3-2-17. Vertical distribution of Fe(%)/Mn(ppm) ratios in YC-200, YC-600 and YC-1200 cores.
	Fig. 3-2-18. Vertical distribution of relative Zn/Li ratios of YC-200 and YC-600 cores to those of YC-1200 core in each depth.
	Fig. 3-3-1. Map of the investigation area. Common stations are represented as small boxes.
	Fig. 3-3-2. Vertical and horizontal distribution of inorganic nutrients in March and August.
	Fig. 3-3-3. Vertical and horizontal distribution of chlorophyll a and phaeopigment a in March and August.
	Fig. 3-3-4. Vertical and horizontal distribution of total bacterial number in March and August.
	Fig. 3-3-5. Vertical and horizontal distribution of heterotrophic bacterial number in March and August.
	Fig. 3-3-6. Vertical and horizontal distribution of aminopeptidase activities in March and August.
	Fig. 3-3-7. Vertical and horizontal distribution of bacterial productivities in March and August.
	Fig. 3-3-8. Vertical distribution of sulfate reducing bacteria during in March and August.
	Fig. 3-3-9. Vertical distribution of inorganic nutrients in May(gray square) and in August(black circle) at common stations.
	Fig. 3-3-10. Vertical distribution of chlorophyll a and phaeopigment a in May(gray square) and in August(black circle) at common stations.
	Fig. 3-3-11. Vertical distribution of total and heterotrophic bacterial number in May(gray square) and in August(black circle) at common stations.
	Fig. 3-3-12. Vertical distribution of aminopeptidase(a and b) in May(gray square) and in August(black circle) and N-acetyl-β-D-glucosidase(c) activities in May at common stations. N-acetyl-β-D-glucosidase activities atthe distance of 400 to 600 m are represented as gray triangle and at the distance of 1000 to 1200 m are represented as black triangle.
	Fig. 3-3-13. Vertical distribution of bacterial productivities in May(gray square) and in August(black circle) at common stations.
	Fig. 3-3-14. Vertical distribution of inorganic nutrients during short-term investigation.
	Fig. 3-3-15. Vertical distribution of microalgal biomass and bacterial number during short-term investigation.
	Fig. 3-3-16. Vertical distribution of microbial activities during short-term investigation.
	Fig. 3-4-1. Station map in study area.
	Fig. 3-4-2. Vertical distribution of microalgae abundance in sediment (st. L1, L4, L6)
	Fig. 3-4-3. Abundance of microalgae ar surface water(st. M1, M2, M3)
	Fig. 3-4-4. Vertical distribution of chlorophyll-a and phaeopigment at st. L1 and L2.
	Fig. 3-4-5. Vertical distribution of chlorophyll-a and phaeopigment at st. L3 and L4.
	Fig. 3-4-6. Vertical distribution of chlorophyll-a and phaeopigment at st. L5 and L6.
	Fig. 3-4-7. Horizontal distribution of chlorophyll-a and phaeopigment in study area.
	Fig. 3-4-8. Ratio of phaeopigment and chlorophyll-a at surface of sediment.
	Fig. 3-4-9. Concentration of chlorophyll-a at surface water.
	Fig. 3-4-10. P-I properties and assimilation number of microalgae in sediment (st. L1, L4).
	Fig. 3-4-11. P-I properties at surface water of st. M1, M2 and M3.
	Fig. 3-5-1. Map showing the study area and sampling stations for zooplankton. Net-tow samples were collected at St. 1, 2 and 3 on April, 29 May and 4 Oct. in 1998. Times-seriel samples and tidal plankton-trap samples were collected on 29-30 May and 2-4 Oct. in 1988, respectively.
	Fig. 3-5-2. Diel change in depth and water temperature during time-seriel collection on 29-30 May in 1998.
	Fig. 3-5-3. Diel variation of abundance in dominant zooplankton collected during time-series sampling on 29-30 May in 1998.
	Fig. 3-6-1. A map showing the study area and sampling site in a salt marsh, Tnggom, Kanghwa Island, Korea.
	Fig. 3-6-2. Monthly variation of mean air temperature (A), mean water temperature (B) and vertical sediment temperature (C).
	Fig. 3-6-3. Vertical variation of mean sediment temperature at each station.
	Fig. 3-6-4. Mean grain size, salinity, water content and organic content of surface sediment in each station.
	Fig. 3-6-5. Spatial distribution and coverage of halophytes by elevation (A) and biomass of halophyta stem at each station (B) in study area.
	Fig. 3-6-6. Monthly variation in number of species, abundance and biomass in the salt marshes, Tonggom, Kanghwa-do, Korea.
	Fig. 3-6-7. Spatial distribution of number of species, abundance, biomass, diversity and evenness of macrobenthos at each station.
	Fig. 3-6-8. Monthly variation of number of species, abundance, biomass, diversity and evenness of macrobenthos in three station(1, 9, 166) during the sampling period.
	Fig. 3-6-9. Spatio-temporal distribution of dominant species in terms of individual numbers (ind./0.25㎡) in the salt marsh.
	Fig. 3-6-10. The size-frequency distribution of G. chinensis based on shell length from July, 1997 to June, 1998.
	Fig. 3-6-11. The size-frequency distribution of A, lutea based on shell length from July, 1997 to June, 1998.
	Fig. 3-6-12. Vertical distribution of surface sediment composition (A), Halophyta (B) and dominant species (C).
	Fig. 3-6-13. Relationship between distribution of halophyta and macrobenthos and two dominant species during the sampling period in salt marsh area.
	Fig. 3-6-14. Relationship between halophyta and standing crops of two dominant species during the sampling period.
	Fig. 3-7-1. A map showing the study area and sampling stations for meiobenthos in Kanghwa tidal flat.
	Fig. 3-7-2. Subsampling for density and distribution of meiobenthos.
	Fig. 3-7-3. Feeding experiments of meiobenthos using Ratio lsotope.
	Fig. 3-7-4. The process of experiments to calculate the DPM value of meiobenthos by Liquid scintillation counter for feeding rates of meiobenthos.
	Fig. 3-7-5. The percentage of main meiofaunal groups at each stations in Kanghwa tidal flat.
	Fig. 3-7-6. The vertical distribution of meiobenthos at each stations in Kanghwa tidal flat.
	Fig. 3-7-7. (A) The number of individuals of meiobenthos at each stations. (B) The cumulative percentage composition of the number of individuals at each stations.
	Fig. 3-7-8. The relationship between DPM and time for nematodes and benthic harpacticoids.
	Fig. 3-8-1. Map showing study area and sampling sites for macronbenthic community survey and secondary production of dominant macrobentic fauna.
	Fig. 3-8-2. The species composition of major faunal taxa of macrobenthos occurred at the transect lines in the Kanghwa tidal flat during the study period.
	Fig. 3-8-3. The abundance of macrobenthos at each transect line during the study period.
	Fig. 3-8-4. The species richness, abundance and biomass of macrobenthos occurred along the transect line at the Sunduri tidal flat during Aug., 1998.
	Fig. 3-8-5. The spatial distribution of dominant species along the transect line 1 at the Sonduri tidal flat during Aug., 1998.
	Fig. 3-8-6. The species richness and abundance of macrobenthos occurred along the transect line at the Tongmakri tidal flat during the study period.
	Fig. 3-8-7. The spatial distribution of dominant species along the transect line 2 at the Tongmakri tidal flat during the study period.
	Fig. 3-8-8. The species richness and abundance of macrobenthos occurred along the transect line 3 at the Yeochari tidal flat during the study period.
	Fig. 3-8-9. The spatial distribution of dominant species along the transect line 3 at the Yeochari tidal flat during the study period.
	Fig. 3-8-10. Dendrogram showing station groups at the transect line 1 in the Sunduri tidal flat during Aug., 1998.
	Fig. 3-8-11. Dendrogram showing station groups at the transect line 2 in the Tongmakri tidal flat. (a) during Feb., 1988.
	Fig. 3-8-11. Dendrogram showing station groups at the transect line 2 in the Tongmakri tidal flat. (b) during April., 1988.
	Fig. 3-8-11. Dendrogram showing station groups at the transect line 2 in the Tongmakri tidal flat. (c) during Aug., 1988.
	Fig. 3-8-12. Dendrogram showing station groups at the transect line 3 in the Yochari tidal flat. (a) during April., 1988.
	Fig. 3-8-12. Dendrogram showing station groups at the transect line 3 in the Yochari tidal flat. (b) during Aug., 1988.
	Fig. 3-8-12. Dendrogram showing station groups at the transect line 3 in the Yochari tidal flat. (c) during Nov., 1988.
	Fig. 3-8-13. The size frequency histograms of Macrophthalmus japonicus at sandflat and mudflat sites.
	Fig. 3-8-14. The size frequency histograms of Bullacta exarata and Potamocorbula laevis at Yochari tidal flat.
	Fig. 3-9-1. Map showing the sampling area (shaded).
	Fig. 3-9-2. Schematic diagram showing the sampling gear (fish fence) used for this study.
	Fig. 3-9-3. Monthly variations of surface water temperature in the coastal water off Kanghwado.
	Fig. 3-9-4. Monthly fluctuations of number of species, fish number and biomass of fished collected at the southern tidal flat in Kanghwado.
	Fig. 3-9-5. Monthly variations of diversity index and evenness index of fishes collected at the southern tidal flat in Kanghwado.
	Fig. 3-9-6. Dendrogram illustrating the species association of tidal flat fishes collected at Kanghwado, based on Jaccard's index of similarity.
	Fig. 3-9-7. Scattered diagram showing the sampling months on the Ⅰ-Ⅱ principal component axes determined by principal component analysis of species composition.
	Fig. 3-9-8. Lodings of variables on the first principal component.
	Fig. 3-9-9. Scattered diagram of the first principal component score versus water temperature. The regression was determined by least square fit.
	Fig. 3-9-10. Monthly variations of size frequency of Acanthogobius hasta.
	Fig. 3-9-11. Monthly variations of size frequency of Konosirus punctatus.
	Fig. 3-9-12. Monthly variations of size frequency of Sardinella zunasi.
	Fig. 3-9-13. Monthly variations of size frequency of Mugil cephalus.
	Fig. 3-9-14. Total length distributions of fishes collected by a fish fence at the southern tidal flat in Kanghwado from April to November in 1998.
	Fig. 3-9-15. Biomass distributions of fishes collected by a fish fence at the southern tidal flat in Kanghwado from April to November in 1998.
	Fig. 3-9-16. Monthly variations of number of species by feeding type at the southern tidal flat in Kanghwado.
	Fig. 3-9-17. Monthly variations of fish numbers by feeding type at the southern tidal flat in Kanghwado.
	Fig. 3-9-18. Monthly variations of biomass by feeding type at the southern tidal flat in Kanghwado.
	Fig. 3-9-19. Daily and monthly variations of catches caught by a fish fence at the southern tidal flat in Kanghwado.
	Fig. 3-10-1. Map showing the study sites for waterbird counting and potential prey of waterbirds at Yeochari tidal flat in Kanghwado, Sep. and Oct., 1998.
	Fig. 3-10-2. Change of individuals number and species number of the waders and waterbirds migrated on Yeochari tidal flat in Kanghwado, 1991-1998.
	Fig. 3-10-3. Change of the temperature from 26 Feb. 1998 to 2 Feb., 1999 on Yeochari tidal flat in Kanghwado.
	Fig. 3-10-4. Comparison between species diversities and evenness of waterbirds on Yeochari tidal flat in Kanghwa Island from 26 Feb., 1998 to 2 Feb., 1999.
	Fig. 3-10-5. Monthly fluctuation of dominant waterbirds 6 species observed on Yeochari tidal flat in Kanghwado from 26 Feb., 1998 to 2 Feb., 1999.
	Fig. 3-10-6. Distribution of individuals number, species number and wet weight(g) of potential preys per 0.1㎡ on each sites of Yeochari tidal flat in Kanghwado, September, 1998.
	Fig. 3-10-7. Distribution of individuals number, species number and wet weight(g) of potential preys per 0.1㎡ on each sites of Yeochari tidal flat in Kanghwado, October, 1998.
	Fig. 3-10-8. Size range of gut contents of Calidris alpina captured at Yeochari tidal flat in Kanghwado, September, 1997.
	Fig. 3-10-9. Distribution of main preys of C. alpina at each feeding sites on Yeochari tidal flat in Kanghwado, September, 1998.
	Fig. 3-10-10. Distribution of main preys of C. alpina at each feeding sites on Yeochari tidal flat in Kanghwado, October, 1998.
	Fig. 3-10-11. Shell length's frequency of potential preys under 0.5㎜ of C. alpina on Yeochari tidal flat in Kanghwado, September, 1998.
	Fig. 3-10-12. Shell length's frequency of potential preys under 0.5㎜ of C. alpina on Yeochari tidal flat in Kanghwa Island, October, 1998.
	Fig. 3-10-13. Resting time of C. alpina at various high tide heights on Yeochari tidal flat in Kanghwado. (■: Before high tide, □: After high tide)
	Fig. 3-10-14. Velocity of tidal current from resting site to main feeding site at the ebb tidal on Yeochari tidal flat in Kanghwado.
	Fig. 3-10-15. Difference of foraging success frequency, foraging rate and steps of C. alpina at each feeding and resting sites on Yeochari tidal flat in Kanghwado.
	Fig. 3-10-16. Relationships of foraging success frequency and foraging rate(Pecks/min.), steps and foraging rate of C. alpina observed on Yeochari tidal flat in Kanghwado.
	Fig. 3-10-17. Peaks and rates of oxygen consumption by Tringa brevipes under experimental condition.
	Fig. 3-10-18. Peaks and rates of oxygen consumption by Calidris ruficolis under experimental condition.
	Fig. 3-11-1. Digitized map showing the southern tidal flat and coastal area of Kanghwado.
	Fig. 3-11-2. Change of Kanghwado coastal line by landfill and reclamation (after 최, 1998).
	Fig. 3-11-3. Map showing coastal line and tidal flat of Kanghwado in early 1900s. This map first was made in 1910 and then modified in 1934.
	Fig. 3-11-4. Map showing natural vegetation(●) and changing vegetation (×) of intertidal zone in the southwest of Kanghwado.
	Fig. 3-11-5. Typical vegetation of salt marsh in Kanghwado. (A: Phacelurus latifolius, B: Phragnites communis, C: Carex scabrifolia, D: Zoysia sinica, E: Suaeda spp.)
	Fig. 3-11-6. Eco-map showing a southern part of Kanghwado and its tidal flat.
	Fig. 3-11-7. Eco-map showing the biomass of macrobenthos collected at 83 sampling station in the Kanghwa tidal flat during August 1997.
	Fig. 3-11-8. Eco-map showing the abundance of Macrophthalmus japonica collected at 83 sampling station in the Kanghwa tidal flat during August 1997.

	List of Tables
	Table 3-2-1. Results of replicate analysis of the standard sediment, BCSS-1
	Table 3-2-2. Textural parameters of the surface sediments on Kanghwa tidal flat
	Table 3-2-3. Comparison of surface sediment composition(%) on Kanghwa tidal flat in 1991 to 1997
	Table 3-2-4. Depth(cm) from surface to datum on line 2,3,4 and 5
	Table 3-2-5. Depth(cm) from surface to datum on line Y
	Table 3-2-6. Textural parameters of the surface sediments on line 1
	Table 3-2-7. Textural parameters of the surface sediments on line 2
	Table 3-2-8. Textural parameters of the surface sediments on line 3
	Table 3-2-9. Textural parameters of the surface sediments on line 4
	Table 3-2-10. Textural parameters of the surface sediments on line 5
	Table 3-2-11. Textural parameters of the surface sediments on line Y
	Table 3-2-12. Mean grain size and chemical elements contents in core YC-200
	Table 3-2-13. Correlation coefficient matrix for the mean grain size and chemical elements in core YC-200
	Table 3-2-14. Mean grain size and chemical elements contents in core YC-600
	Table 3-2-15. Correlation coefficient matrix for the mean grain size and chemical elements in core YC-600
	Table 3-2-16. Mean grain size and chemical elements contents in core YC-1200
	Table 3-2-17. Correlation coefficient matrix for the mean grain size and chemical elements in core YC-1200
	Table 3-3-1. The dry weight and water contents in each sample during regular investigation
	Table 3-3-2. The dry weight and water contents in each sample at common stations
	Table 3-3-3. The dry weight and water contents in each sample during the investigation
	Table 3-4-1. Primary productivity and assimilation number of microalgae in intertidal sediment and surface water
	Table 3-5-1. Data on the time-seriel collections in May, 1998
	Table 3-5-2. Abundance of zooplankton occurred in adjacent water to Yeochari on 29 April, 1998
	Table 3-5-3. Abundance of zooplankton occurred in adjacent water to Yeochari on 29 May, 1998
	Table 3-5-4. Abundance of zooplankton occurred in adjacent water to Yeochari on 4 Oct., 1998
	Table 3-5-5. Percentage of abundance in No. of Indiv. 
	Table 3-5-6. Percentage of abundance in No. of Indiv. 
	Table 3-5-7. Diel variation in abundance of zooplankton collected by time-seriel tow in adjacent water to Tongmakri on 29-30 May, 1998
	Table 3-5-8. Abundance of euphausiids collected with a intertidal plankton trap on 2-4 Oct., 1998
	Table 3-5-9. Abundance of euphausiids collected with a plankton-net trap on 2-4 Oct., 1998
	Table 3-6-1. Faunal composition of major taxonomic groups during the sampling period
	Table 3-6-2. Dominant species ranking in abundance by Le Bris index(1988) from July, 1997 to June, 1998 in the salt marsh.(Bi:Bivalvia, Ga:Gastropoda, Cr:Crustacea, Po:Ploychaeta)
	Table 3-6-3. Dominant species ranking in biomass by Le Bris index(1988) from July, 1997 to June, 1998 in the salt marsh.(Bi: Bivalvia, Ga: Gastropoda, Po: Ploychaeta, Br: Brachyura)
	Table 3-6-4. Comparison of ecological conditions between salt marsh and tidal flats in Kanghwa-do, November, 1997
	Table 3-7-1. Standard ash free dry weight(ug) per individual for four meiobenthic animal groups (after Shirayama,. 1983)
	Table 3-7-2. The number and percentage of meiobentos at each stations in Kanghwa tidal flat
	Table 3-7-3. The number of individuals of meiobenthos at each study sites in Kanghwa tidal flat
	Table 3-7-4. The number of meiobenthos on each mesh size at each stations in Kanghwa tidal flat
	Table 3-7-5. The value of nematodes/harpacticoids ratio with sediment depth at each stations
	Table 3-7-6. The biomass of meiobenthos at each study sites in Kanghwa tidal flat
	Table 3-7-7. The DPM value of meionthos by Liquid scintillation counter
	Table 3-7-8. The DPM value of individuals of meiobenthos by Liquid scintillation counter
	Table 3-7-9. The grazing rates of each meiobenthic groups
	Table 3-8-1. Dominant species of macrobenthos at each transect line of the Kanghwa tidal flat during the study period
	Table 3-8-2. Characteristics of the macrobenthic community of each station group at the transect line 1 in the Sundri tidal flat during Aug., 1998
	Table 3-8-3. Characteristics of the macrobenthic community of each station group at the transect line 2 in the Dongmakri tidal flat (a) during Feb., 1998
	Table 3-8-3. Characteristics of the macrobenthic community of each station group at the transect line 2 in the Dongmakri tidal flat (b) during April., 1998
	Table 3-8-3. Characteristics of the macrobenthic community of each station group at the transect line 2 in the Dongmakri tidal flat (c) during Aug., 1998
	Table 3-8-4. Characteristics of the macrobenthic community of each station group at the transect line 3 in the Yochari tidal flat (a) during April., 1998
	Table 3-8-4. Characteristics of the macrobenthic community of each station group at the transect line 3 in the Yochari tidal flat (b) during Aug., 1998
	Table 3-8-4. Characteristics of the macrobenthic community of each station group at the transect line 3 in the Yochari tidal flat (c) during Nov., 1998
	Table 3-8-5. Growth and secondary production of Macrophthalmus japonicus at mudflat site of Yochari tidal flat
	Table 3-8-6. Growth and secondary production of Macrophthalmus japonicus at sandflat site of Yochari tidal flat
	Table 3-8-7. Growth and secondary production of Bullacta exarata and Potamocorbula laevis at Yochari tidal flat
	Table 3-8-8. The secondary production of macrobenthos on the tidal flats in Korea
	Table 3-9-1. Species list of fishes collected by a fish fence at the southern tidal flat in Kanghwado from April to November in 1998
	Table 3-9-2. Species composition of fishes collected at the southern tidal flat in Kanghwado from April to November in 1998
	Table 3-9-3. Monthly variation in number and biomass of fishes collected by a fish fence at the southern tidal flat in Kanghwado from April to November in 1998
	Table 3-9-4. Monthly comparision of dominant fishes at the southern tidal flat in Kanghwado
	Table 3-9-5. Eigen value, variance and cumulative variance of the components determined by principal component analysis of species composition of fishes collected at the southern tidal flat in Kanghwado from April to November in 1998
	Table 3-9-6. Feeding type composition of fishes collected by a fish fence at the southern tidal flat in Kanghwado from April to November in 1998
	Table 3-10-1. Abundance of waterbirds observed at Yeochari tidal flat in Kanghwado, 26 Feb., 1998 ~ 3 Feb,. 1999
	Table 3-10-2. Oxygen consumption rate and energy(4.185Joule=1cal) for basal demand amount by Tringa brevipes and Calidris ruficolis under experimental condition

	List of Appendix
	Appendix 3-4-1. Vertical distribution of microalge abundance in st. L1
	Appendix 3-4-2. Vertical distribution of microalge abundance in st. L4
	Appendix 3-4-3. Vertical distribution of microalge abundance in st. L6
	Appendix 3-4-4. Distribution of phytoplankton abundance at surface water in st. M1, M2, M3
	Appendix 3-8-1. The abundance data of macrobenthos collected along the transect line in the Sunduri tidal flat during Aug., 1998
	Appendix 3-8-2. The abundance data of macrobenthos collected along the transect line in the Dongmakri tidal flat during the study period (a) during Feb., 1998
	Appendix 3-8-2. The abundance data of macrobenthos collected along the transect line in the Dongmakri tidal flat during the study period (b) during April., 1998
	Appendix 3-8-2. The abundance data of macrobenthos collected along the transect line in the Dongmakri tidal flat during the study period (c) during Aug., 1998
	Appendix 3-8-3. The abundance data of macrobenthos collected along the transect line in the Yochari tidal flat during the study period (a) during April., 1998
	Appendix 3-8-3. The abundance data of macrobenthos collected along the transect line in the Yochari tidal flat during the study period (b) during Aug., 1998
	Appendix 3-8-3. The abundance data of macrobenthos collected along the transect line in the Yochari tidal flat during the study period (c) during Nov., 1998
	Appendix 3-9-1. Daily catches caught with a fish fence at the southern tidal flat in Kanghwado in 1998
	Appendix 3-10-1. Abundance of potential prey collected at the resting site, middle feeding site and main feeding site of Calidris alpina on Yeochari tidal flat, Kanghwado in Sep. and Oct., 1998
	Appendix 3-10-2. Biomass of potential prey collected at the resting site, middle feeding site and main feeding site of Calidris alpina on Yeochari tidal flat, kanghwado in Sep. and Oct., 1998


