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Report on the feasibility study towards assessment of seagrass distribution
in the NOWPAP region

1. Backgrounds

Since its inception, Special Monitoring and Coastal Environmental Assessment Regional
Activity Centre (CEARAC) has implemented various activities focusing on assessment of the state
of the marine, coastal and associated freshwater environments. Since 2007, when the mid- and
long-term strategies of CEARAC was developed, CEARAC has expanded its working areas from
NOWPAP Working Group 3 (red tide and harmful algal blooms) and Working Group 4 (ocean
remote sensing) to assessment of the status of eutrophication and development of new
environmental assessment methods in the coastal areas using biological diversity as a main
indicator. In the 2014-2015 biennium, three projects were implemented based on the outcomes of
past activities and in line with the CEARAC mid- and long-term strategies: (1) pilot assessment on
the impacts of major threats to marine biodiversity in selected sea areas in the NOWPAP region;
(2) trial applications of the screening procedure of the NOWPAP Common Procedure for
eutrophication assessment; and (3) case studies on seagrass mapping in selected sea areas in
the NOWPAP region.

In case of CEARAC's activity on eutrophication assessment, firstly, a common procedure to be
used among the NOWPAP member states was developed (2008-2009). Next, eutrophication
assessment was conducted in some selected sea areas in each NOWPAP member state
(2010-2013) with the developed procedure. Then, in the 2014-2015 biennium, eutrophication
assessment of the entire NOWPAP region was carried out although the used parameters were
limited. With this transboundary assessment, an interactive web-based map of potential eutrophic
zones in the NOWPAP region was constructed upon the website of Marine Environmental Watch
project and it is being reviewed by the member state (UNEP/NOWPAP/CEARAC/FPM 14/Refl). As
eutrophication assessment started from the selected sea areas and expanded to the entire
NOWPAP region, other CEARAC activities should also widen its geographical working area
despite limitations of both financial and human resources.

Through case studies on seagrass mapping in the selected sea areas in the NOWPAP region
in 2014-2015, a manual for seagrass and seaweed beds distribution mapping with satellite
images, which was developed by Dr. Teruhisa Komatsu, was validated. Then, the next step
expected would be to apply the developed methodology to the entire NOWPAP region. Although
seagrass and seaweed beds are important in terms of their functions to maintain marine
biodiversity and mitigate climate change, information on their distribution is very limited.

Thus, a proposal to conduct feasibility study towards assessment of seagrass in the
NOWPAP region was proposed as an activity of CEARAC in the 2016-2017 biennium. The
proposal was then reviewed and adopted at the 13" CEARAC FPM held on 25-26 August 2015 in
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Toyama. CEARAC workplan and budget including this proposal was then approved at the 20"
NOWPAP Inter Governmental Meeting (28-30 October 2015, Beijing, China).

2. Objective

Objective of this activity is to investigate the feasibility for assessment of seagrass distribution
in the NOWPAP region, including identifying obstacles and required resources and/or tasks for
implementing the assessment.

3. Tasks
3.1 Review of literatures on seagrass distribution and threats to seagrass

The following national experts nominated by CEARAC FPs (table 1) concluded MoUs for
collection and review of literatures on seagrass distribution and threats to seagrass in each
member state. Collected information was organized in accordance with a tabular format CEARAC
prepared (Annex 1). Analyzing collected information with spatial and temporal scale will further
identify dominant seagrass species and their distribution, and threats to seagrass in the NOWPAP
regions.

Through the literature review process, applicability of remote sensing techniques to detect

identified threats will also be reviewed for future monitoring.

Table 1. List of national experts who conduct review of literatures on seagrass distribution and
threats to seagrass in the NOWPAP region
Country Organization Experts
China State Key Laboratory of Tropical Ocenography, Dr. Dingtian Yang
South China Sea Institute of Oceanology,

Chinese Academy of Sciences

Japan Department of Commerce, Dr. Teruhisa Komatsu

Yokohama College of Commerce

Korea Korea Ocean Satellite Center, Dr. Jong-Kuk Choi

Korea Institute of Ocean Science and Technology

Russia Pacific Geological Institute, Dr. Vasily Zharikov

Far Eastern Branch of the Russian Academy of Sciences

3.2 Development of a seagrass database in the NOWPAP region
CEARAC will construct a database of seagrass based on collected literature information in
section 3.1. The database will include author names, year, title of publication, abstract, type of
publication (paper, report, book, etc.), name of journal, volume, pages, seagrass species, name of
location, coordinates (latitude and longitude), threats to seagrass and availability of GIS polygon
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data. Structure of the database is being designed for construction of the database upon the
website of Marine Environmental Watch project. The database will have a function for its users to
easily and voluntarily update information so that organizations and/or groups which work for
restoration of seagrass can monitor their efforts in conservation and restoration of seagrass.
Involvement of organizations/groups will be promoted through possible opportunities such as the
National Amamo (seagrass) Summit in Japan or other meetings of NGOs that promote
conservation and restoration of seagrass in the NOWPAP region. Collected information in the

database will also be registered to Ocean Biogeographic Information System (ORBIS).

3.3 Estimation of image analysis cost
CEARAC has estimated the cost of image analysis to assess seagrass distribution in the

NOWPAP region based on the case studies in the selected sea areas in the 2014-2015 biennium
(Annex 2). Analysis of satellite images is a long-time process. The whole processes include
selecting and obtaining satellite images from spaces agencies, carrying out sea truth survey or
collecting existing field data, preparing training data sets for classification, removing sun glint,
correcting radiance by depth, classifying images and assessing accuracy of obtained
classification results. Considering the costs and time spent to study the distribution of seagrass in
the selected sea areas in the NOWPAP region, it is not realistic to apply the same conventional
method to study the distribution of seagrass in the coastal area of the whole NOWPAP region.

While cost of purchasing some commercial satellite sensors’ images are expensive, there are
freely available satellite sensors that can be used for detecting seagrass. In the case studies in
Nanao Bay, Jangheung Bay and eastern section of the Far Eastern Marine Reserve in Russia.
satellite images of NASA Landsat optical sensors such as Thematic Mapper, Enhanced Thematic
Mapper Plus and Operational Land Imager were used to study distribution of seagrass. Although
spatial resolution of these Landsat optical sensors is up to 30 m, these sensors can detect
seagrass beds that distribute in a large scale. Spatial limitation of freely available satellite sensors
is improving up to 10 m with the advent of Multispectral Imager (MSI) on board Sentinel-2 satellite
of European Space Agency that has similar wavelengths and the same geographic coordinate
system as the Landsat optical sensors.

Thus, it is expected to start using freely available satellite sensors for detection of seagrass
beds in coastal area of the whole NOWPAP region. Reducing the time and manpower cost to
analyze satellite data is other things which need to be considered.

3.4 Organization of International Workshop on assessment of seagrass distribution in the
Northwest Pacific region
First international workshop on assessment of seagrass distribution in the NOWPAP region
was organized in Himi, Toyama, Japan on August 3, 2017 with inviting researchers in and out of
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the NOWPAP region. 30 people including local scientists, local government officers and NGO
members involved in restoring seagrass participated in the workshop.

Dr. Maria Potouroglou of UNEP/GRID-Arendal gave a keynote speech titled “Carbon Storage
Potential of Blue Forest: prospects for developing blue carbon initiatives in the NOWPAP region”.
Dr. Teruhisa Komatsu of Yokohama College of Commerce gave another keynote speech titled
“Estimating candidate EBSA for seagrasses and projecting future distribution of seagrasses in
Japan.” Country reports on the status of seagrass distribution and threats to seagrass in the
NOWPAP region was presented by the nominated national experts who are involved in the
literature review in section 3.1. Dr. Tatsuyuki Sagawa of Remote Sensing Technology Center of
Japan presented “Large scale seagrass mapping using satellite images in Japan and Dr. Gregory
N. Nishihara of Nagasaki University presented “Monitoring seagrass productivity using low-cost
data logging technology”.

At the end of the workshop, provisional table of contents of the feasibility study report was
presented by CEARAC and required future actions for mapping distribution of seagrass in the
NOWPAP region was discussed among the participants. Consensus was formed on the use of
freely available satellite images, cloud computing technology and involvement of the public to

collect field survey information.

3.5 Publication of a feasibility study report.

Based on the tasks from 3.1-3.4, CEARAC will prepare and publish a feasibility study report
including future actions for assessment of seagrass distribution in the NOWPAP region and share
it among the NOWPAP member states as well as the NOWPAP partners. Provisional table of
contents of the feasibility study report is attached in Annex 3. CEARAC will hire a consultant to

prepare the draft to complete this task.

4. Expected outcomes

Development of the seagrass database in the NOWPAP region will help mapping seagrass
distribution with satellite images in the future. A feasibility study report to be published includes
future actions to be taken for assessment of seagrass distribution, and it enables for CEARAC to
mobilize a wide range of funding for the assessment. Collected information will also be
contributed to Ocean Biogeographic Information System (OBIS) so as to increase information
worldwide as well as to be utilized for setting marine protected areas.
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5. Schedule
The time line of tasks in this activity is shown as follows.
Time Action Main body
2016 April 14th CEARAC FPM CEARAC Secretariat
14" FPM | - Reviewed and approved the workplan and FPs
June 3-5 | - Participated seagrass summit in Japan CEARAC Secretariat
Q4 - Collected and reviewed literatures on National experts and
segrass distribution and threats CEARAC
2017 | Q3 . st of lite_d hives. |
each-case-study-area{cancelled)
Aug 3 - Organized an international workshop for
assessment of the of seagrass distribution
in the NOWPAP region
Q3 - Estimated image analysis cost for
implementing assessment
- Evaluating applicability of remote sensing
techniques to detect identified threats to
seagrass (in progress)
Q3to Q4 | - Constructing seagrass database CEARAC and consultant
- Preparing/Publishing a feasibility study
report
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6. Budget
) To be ) Budget
Task Time Outcome Main body
completed (US$)
- List of literatures Expert in China
4,000
- on seagrass
Collecting/reviewing distribution and Expert in 000
4,
literatures on changes in the Japan
seagrass distribution NOWPAP region Expert in Korea
2016 2017 4,000
and changes

o Q4 _ _ Q1to Q3
-Making-list-ef- -—List—of—available

llite lite_i .

) ) Expert in Russia
archives-ineach- selected—sea—areas 4,000
case-study-area— in—the—NOWPAP

region
- Evaluation of
applicability of
remote sensing - List of parameters
_ 2017 2016 -
techniques for 03 for assessment of 03 CEARAC
assessment of threats to seagrass
threats to seagrass
- Estimating image o
] 2017 | - Estimation of 2017
analysis cost for ] ] CEARAC 4,000
Q3 image analysis cost Q3
assessment
- Organizing - Proceedings of ]
) 2017 ) 2017 National experts
International International 15,000
August August and CEARAC
Workshop Workshop
- A feasibility study
report including
] future actions for
Preparing and 2017 2017
o assessment of CEARAC 5,000
publishing report Q3 o Q3-4
seagrass distribution
in the NOWPAP
region
40,000

Total
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Seagrasses are a type of submerged aquatic vegetation which have evolved from terrestrial plants and have become
to live in the marine perform a variety of functions within ecosystems, and have Kenli County of
both economic and ecological value . Zostera marina L., | Dongying
9 Preliminary survey for seagrass species was performed in inshore areas of Shandong province in July 2008 .In the Zostera caespitosa[City;Lidao
Zhang X.: L Preliminary investigation and study ) '
meantime , morpho logical characte ristics of seag rasses distributing in inshore areas of Shandong province were Miki , Phyllospadix |Bay;Dongchu
W.. Zhang | 2010 |on seagrass species of inshore areas Paper Transactions of Oceanology and Limnolog 1721 na na Yes human activites or nat|No
Nt In shantiong provinco described. Also, status and degeneration causes of seagrass resources in inshore areas of Shandong province were iwatensis Makino,  |Island;Shuangda
analyzed .Four species of seagrasses including Zostera marina L., Zostera caespitosa Miki , Phyllospadix iwatensis and Phyllospadix [0 Bay;H uiquan
Makino, and Phyllospadiix japonicus were found during the present investigation .The results in the present research iaponicus Bay o f Qing dao
will provide data for further resources investigation and restoration of injured biotic community of seagrasses. City
Zostera marina
Linn., Zostera along the coast
japonica Asch. et |area of
— Graebn, Zostera | Shandong
vang . 1979 I::ggr:;’sg'ap"ma' diatribution of No abstract Paper Transactions of Oceanology and Limnolog 41-46 |caespitosa Miki, |provinces, na na No No No
Phyllospadix Liaoning
iwatensis Makino  |Province, and
and Phyllospadix | Hebei Province
ianonicus Makino
In order to study the structural characteristics of the epiphytic algal community of eelgrass( Zostera marina) along
Shandong Peninsula, we conducted investigations at Zhangiao, Qingdao, Shuangdao Bay, Weihai, and Moon
Lake, Rongcheng in March (spring), June (summer), September(autumn) and December (winter) 2012.
Epiphytic algal communities of eelgrassin different seasons were comparatively analyzed regarding its diversity index
and evennessindex using cluster analysis and multi-dimensional scaling analysis (MDS). In total, 17 species were 36°03. 5N,
Nie M. Li identified, belonging to 3 classes and 14 genera. Among them, there were 4 genera and 5 species of R (jiaozhou Bay) 120°18. 9'E
iy hodophyceae, 4 genera and 4 species of Phacophyceae, and 6 genera and 8 species of Chlorophyceae. The 1786 Shuangdao Bay; [37°21. O'N, (Swan (iaozhou Bay)122°
Jiang x., | 2014 [Chinese Journal of Ecology greatest number of species (7) was found at Zhangiao and Shuangdao in spring, and the lowest (1) at Moon Lake in [Paper Chinese Journal of Ecology 33(7) |~  |zosteramarinaL., Lake) 34. OE(Swan no no Yes
oL both autumn and winter. The greatest biomass was found in spring, and the lowest in autumn (Zhangiao), winter 1794 lake  [37°28. Lake121°34. &'
. (Shuangdao) and summer (MoonLake). The Shannon diversity index and Pielou’s evenness index were the lowest 7N(Shuangdao E(Shuangdao Bay)
at Zhangiao, while the diversity index was the highest at Shuangdao. ~The species diversity index and Bay).
evennessindex at the six locations were highest in summer, and lowest in winter. The epiphytic algal community
structure varied significantly between at the different locations and at most of the different sampling sites of same
locations in different seasons, indicating that seasonal variations and geographical differences played important
roles in the variations of community structure.
Seagrass beds are one of the most productive ecosystems on Earth and an important source of ecosystem services
|Accurate mapping of spatial patterns of seagrass species diversity are lacking at the national scale in China, while
taxonomic information on Chinese seagrass species requires an urgent update. This lack of information hinders
national conservation and restoration programs for seagrass biodiversity. In this article we review studies of diversity,
distributions and degradation of seagrass in China. A total of 22 seagrass species distributed along China's coastal
regions belong to ten genera and four families, and account for about 30% of known seagrass species worldwide.A
check of herbarium material stored in Sun Yat-sen University showed that the seagrass species previously identified
as Posidonia australis in Hainan is in factEnhalus acoroides.From our analyses,two Chinese seagrass biotas are
proposed. These include the South China Sea Bioregion (SCSBR) and China's Yellow Sea and Bohai Sea Bioregion ostera marina
(CYSBSBR). The SCSBR includes Hainan, Guangxi, Guangdong, Hongkong, Taiwan and Fujian provinces, and along the coast
contains 15 seagrass species representing nine genera with Halophila ovalis being most widely distributed. The Linn., Zostera area of human activites such
Zheng F., CYSBSBR in-cludes Shandong, Hebei, Tianjin and Liaonin provinces and contains nine seagrass species belonging iaponica Asch. et | ong as seafish catch,
Qiu G., Fan Diversity, distribution and to three genera with Zostera marina being most widely distributed. The total distribution area for China's seagrass 21(5) [s17- |Creebm. Zostera | ces, enclosed as land,
2013 |conservation of Chinese seagrass onera ! Paper Science caespitosa Miki, ! no no Yes Yes
H., Zhang meadows is estimated to be 8,765.1 ha, with Hainan, Guangdong and Guangxi provinces accounting for 64%, 11% EE it Liaonin sand digging and
w. species and 10% of the area, respectively. Both the number and area of seagrass meadows are much higher in the SCSBR ilospadix Province, and natural enviromental
than in the CYSBSBR. In the SCSBR, seagrass meadows are mainly located in the eastern Hai-nan coast, Zhanjiang watensis Makino |, oo province change, typhoon
and Phyllospadix
in Guangdong, Beihai in Guangxi and Dongsha Island in Taiwan, whereas in the CYSBSBR they predominate in and Tianjing
Rongcheng in Shandong and Changhai in Liaoning. Halophila ovalis, Thalassia hemprichii and Z. marina are the iaponicus Makino
species in seagrass meadows in Guangdong and Guangxi, Hainan and Taiwan, Shandong and Liaoning
respectively. Seagrass degradation in China is mainly attributed to human disturbances caused by fishing,
and sea For purposes we advise the following: (1) initiate an extensive national
survey of spatial patters of seagrass species diversity; (2) conduct long-term monitoring of typical seagrass
meadows and establish a national seagrass monitoring network; (3) accelerate legislation for seagrass conservation
and include some ecologically-significant seagrass meadows as reserves; (4) invest more finance in research on the
restoration of seagrass beds and of seagrass resources; (5) the Chinese names
of seagrassesin China.
In order to understand the ecological function of seagrass in coastal ecosystems in China,fouling organisms on thel
leaves of eelgrass Zosteramarina L .in the area of Chu Island of Sanggou Bay was investigated from September 2008
to August 2009. Twenty-nine species of organisms were found and the dominant species were Cocconeis scutellum || Zostera marina
Gao ., Fang C.scutellum var .Pava, Halothrix lumbricalis, Punctaria lati folia , Chlorostoma rustica , Australaba sp .and Stenotis sp Linn., Zostera
S ang 3 Seasonal variation of fouling .in the spring , 8 diatom species, 7 macroalge species and 8 invertebrate species were found.Phacophyta dominated japonica Asch. et | e o
Ve ey | 2010 [organisms on eelgrass Zostera the fouling species of eelgrass and the biomass reached the peak in April. Species of epiphytic macroalgae decreased|paper Progress in fishery sciences 314) [59-64 |Graebn, Zostera  [on oS " Q' |a7e02n 122°32~ 122°33E |no no Yes
AW marina Lin Sanggou Bay in summer and the dominant fouling organisms were gastropoda .The number of diatom, macroalgae and caespitosa Miki,
s DU invertebrate species were 8, 4 and 6, respectively .In autumn, diatom abundance reached the peak, while there were Phyllospadix
only four species of invertebrates. The number of epiphytic macroalgae species was the same as that of summer while| iwatensis Makino
thelou’s evenness index were the lowest at Zhangiao. while the diversity index was the highest at Shuangdao. Thel
species diversity index and evennessindex at t
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Seagrasses are a type of submerged aguatic vegetation which have evolved from terrestrial plants and have become
w00, ialized to live in the marine environment. Seagrasses perform a variety of functions within ecosystems, and have Kenli County of
Zhong both economic and ecological value . Zostera marina L., |Dongying
B Preliminary investigation and study | PeiMINary Survey for seagrass species was performed in inshore areas of Shandong province in July 2008 .In the Zostera caespitosa (City;Lidao
meantime , morpho logical characte ristics of seag rasses distributing in inshore areas of Shandong province were Miki, Phyllospadix ~|Bay;Dongchu
W.. Zhang | 2010 |on seagrass species of inshore areas ! ° Paper Transactions of Oceanology and Limnolog 2(17-21 " ‘ na na Yes human activites or nat{No
described. Also, status and degeneration causes of seagrass resources in inshore areas of Shandong province were iwatensis Makino, ~ [Island;Shuangda
x.and Yuan in shandong province
i analyzed .Four species of seagrasses including Zostera marina L., Zostera caespitosa Miki , Phyllospadix iwatensis and Phyliospadix [0 Bay:H uiquan
Makino, and Phyllospadix japonicus were found during the present investigation .The results in the present research iaponicus Bay o f Qing dao
will provide data for further resources investigation and restoration of injured biotic community of seagrasses. city
Zostera marina
Linn., Zostera along the coast
japonica Asch. et |area of
The geographical diatribution of Graebn, Zostera|Shandong
Yang Z. 1979 geograpl No abstract Paper Transactions of Oceanology and Limnolog 2|a1-26 Miki,  |provinc na na No No No
seagrass !
Phyllospadix Liaoning
iwatensis Makino | Province, and
and Phyllospadix  |Hebei Province
japonicus Makino
o Sy e s e v g T eergrase Zostera manay @
Shandong Peninsula, we conducted investigations at Zhangiao, Qingdao, Shuangdao Bay, Weihai, and Moon
Lake., Rongcheng in March (spring), June (summer), September(autumn) and December (winter) 2012.
Epiphytic algal communities of eelgrassin different seasons were comparatively analyzed regarding its diversity index 3603, 5N
and evennessindex using cluster analysis and multi-dimensional scaling analysis (MDS). In total, 17 species were U Ben . .
: ” ’ (jiaozhou Bay) 120'18. 9E
identified. belonging to 3 classes and 14 genera. Among them, there were 4 genera and 5 species of R . ’ - .
8 1786 Shuangdao Bay; |37°21. 0'N. (Swan |(iaozhou Bay)122
hodophyceae, 4 genera and 4 species of Phacophyceae, and 6 genera and 8 species of Chiorophyceae. The :
2014 |Chinese Journal of Ecology Paper Chinese Journal of Ecology 33(7) |-  |zosteramarinaL., |Jiaozhou Lake) 34. OE(Swan no no Yes
greatest number of species (7) was found at Zhangiao and Shuangdao in spring, and the lowest (1) at Moon Lake in ) ESwan
1704 Bay;Swan lake  |37°28 Lake;121°34. 8
both autumn and winter. The greatest biomass was found in spring, and the lowest in autumn (Zhangiao), winter PN(Shuangdao £ Shuangdan Bay)
(Shuangdao) and summer (MoonLake). The Shannon diversity index and Pielou’s evenness index were the lowest . 9 9 Y)
at Zhangiao, while the diversity index was the highest at Shuangdao. The species diversity index and ).
evennessindex at the six locations were highest in summer, and lowest in winter. The epiphytic algal community
structure varied significantly between at the different locations and at most of the different sampling sites of same
Seagrass beds are one of the most productive ecosystems on Earth and an important source of ecosystem services.
Accurate mapping of spatial patterns of seagrass species diversity are lacking at the national scale in China, while
taxonomic information on Chinese seagrass species requires an urgent update. This lack of information hinders
national conservation and restoration programs for seagrass biodiversity. In this article we review studies of diversity,
distributions and degradation of seagrass in China. A total of 22 seagrass species distributed along China's coastal
regions belong to ten genera and four families, and account for about 30% of known seagrass species worldwide.A
check of herbarium material stored in Sun Yat-sen University showed that the seagrass species previously identified
as Posidonia australis in Hainan is in factEnhalus acoroides.From our analyses,two Chinese seagrass biotas are
proposed. These include the South China Sea Bioregion (SCSBR) and China's Yellow Sea and Bohai Sea Bioregion ostera main
(CYSBSBR). The SCSBR includes Hainan, Guangxi, Guangdong, Hongkong, Taiwan and Fujian provinces, and L;:‘s © ;o;ema along the coast
contains 15 seagrass species representing nine genera with Halophila ovalis being most widely distributed. The area of human activites such
: ! ! : " ljaponica Asch. et
Zheng F., oiversiy, distribution and CYSBSER in-cludes Shandong, Hebei, Tianjin and Liaonin provinces and contains nine seagrass species belonging b Zosra | Shandong as seafish catch,
Qiu G., Fan ersity, distributio o three genera with Zostera marina being most widely distributed. The total distribution area for China’s seagrass N 21(5) [517— aebn, ZOStera o inces, enclosed as land,
2013 |conservation of Chinese seagrass Paper Biodiversity Science caespitosa Miki, no no Yes Yes
H., Zhang Rstoonle meadows is estimated to be 8,765.1 ha, with Hainan, Guangdong and Guangxi provinces accounting for 64%, 11% 526 | Liaoning sand digging and
w. P and 10% of the area, respectively. Both the number and area of seagrass meadows are much higher in the SCSBR ‘Waylensfs Nakino | Province, and natural enviromental
than in the CYSBSBR. In the SCSBR, seagrass meadows are mainly located in the eastern Hai-nan coast, Zhanjiang Hebei Province change, typhoon
and Phyllospadix
in Guangdong, Beihai in Guangxi and Dongsha Island in Taiwan, whereas in the CYSBSBR they predominate in bt |and Tianiing
Rongcheng in Shandong and Changhai in Liaoning. Halophila ovalis, Thalassia hemprichii and Z. marina are the ap
species in seagrass meadows in Guangdong and Guangxi, Hainan and Taiwan, Shandong and Liaoning
respectively. Seagrass degradation in China is mainly attributed to human disturbances caused by fishing,
and sea ion. For purposes we advise the following: (1) initiate an extensive national
survey of spatial patterns of seagrass species diversity; (2) conduct long-term monitoring of typical seagrass
meadows and establish a national seagrass monitoring network; (3) accelerate legislation for seagrass conservation
and include some ecologically-significant seagrass meadows as reserves; (4) invest more finance in research on the
restoration of seagrass beds and conservation of seagrass germplasm resources; (5) standardize the Chinese names
of seagrassesin China
In order to understand the ecological function of seagrass in coastal ecosystems in China,fouling organisms on the
leaves of eelgrass Zosteramarina L .in the area of Chu Island of Sanggou Bay was investigated from September 2008]
o August 2009.Twenty-nine species of organisms were found and the dominant species were Cocconeis scutellum Zostera marina
C.scutellum var .Pava, Halothrix lumbricalis, Punctaria lati folia , Chlorostoma rustica , Australaba sp .and Stenotis sp Linn., Zostera
Gao Y., Fang . ' ° ° :
AN Seasonal variation of fouling .in the spring , 9 diatom species, 7 macroalge species and 8 invertebrate species were found.Phaeophyta dominated iaponica Asch. et | By, O
e ;"a% V' | 2010 |organisms on eelgrass Zostera the fouling species of eelgrass and the biomass reached the peak in April.Species of epiphytic macroalgae decreased |paper Progress in fishery sciences 31(4) |59-64 |Graebn, Zostera ‘SIa:"c,Lgou 2 Qa7002n 122°32'~ 122°33E  |no no Yes
ARV marina Lin Sanggou Bay in summer and the dominant fouling organisms were gastropoda .The number of diatom, macroalgae and caespitosa Miki,
» DuM invertebrate species were 8, 4 and 6, respectively .In autumn, diatom abundance reached the peak, while there were| Phyllospadix
only four species of invertebrates.The number of epiphytic macroalgae species was the same as that of summer while| iwatensis Makino
thelou’s evenness index were the lowest at Zhangiao, while the diversity index was the highest at Shuangdao. The
species diversity index and evennessindex at t
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Zhang
X., .Zhou Y.
, Wang F. ,
Liu P, Liu
B., Liu X,

'Yang H.

2013

of Zostera

In this study, a large area of well preserved Zostera japonica dominated meadow was

found in a coastal lagoon, Swan Lake, in Rongcheng of Shandong Province. Due to its unique geographical
position and high biomass, this meadow may act as a typical Z. japonica bed in the coastal area of Shandong.
From September, 2011 to October, 2012, an annual investigation was conducted on the Z. japonica and its
habitats in east coast of Swan Lake, and the distribution of the Z. _japonica and its habitats ecological

liaponica population in Swan Lake of
Rongcheng, Shan-
dong Province of China

The major of sediments particles in the Z. ~japonica bed
was sand (31%) and st (14%). The C and N contents in the sediments were the highest in winter, and the C/N
ratio was the highest in autumn. The shoot density, shoot height, and biomass of the Z. japonica were all
significantly correlated with water temperature (P <0. 05). There was an obvious change in the Z. _japonica
growth among seasons, with the peak biomass obtained in August — September. The C and N contents and C/N
in Z. japonica leaves also varied with seasons. The leaf C content was significantly higher in autumn than in spring
and summer (P <0. 05), the leaf N content was significantly lower in summer than in spring and autumn (P <0.
01), whereas the leaf C/N ratio was significantly higher in summer than in spring (P <0. 05). The annual carbon
sequestration by the Z. japonica in the Swan Lake was estimated to be 111, 4g Crm—2 .

Paper

Chin. J. Appl. Ecol.

24(7)

2033
2039

Zostera japonica
Asch. et Graebn,

The Swan Lake

37°21' N

122°34'E

no no

Zhou Y. ,
Zhang X., xu
s., Song
[X..Lin H. ,
Wang P., Gu
R.

2016

New discovery of larger seagrass|
beds with areas > 50 ha in temperate|
waters of China: An unusual large|
seagrass (Zostera japonica) bed in|
the Yellow River estuary

The dwarf eelgrass Zostera japonica was common in the intertidal zone along the coast of China.

Nowadays, larger Z. japonica beds are very rare because of the rapid decline resulting from increasingly severe
habitat destruction. However, in this study, a large and continuous Z. japonica bed with an area > 1000 ha was found
in the Yellow River estuary of Shandong province. This bed was adjacent to a Spartina alterniflora habitat, forming a
unique ecological landscape. The basic biological indicators, including biomass and recruitment of Z. japonica, were
obtained during two field investigations in May and August, 2015. This discovery will greatly enrich the seagrass
distribution databases of China and provide a unique site for further research on this species.

Paper

Marine Sciences

40(9)

95-97

Zostera japonica
Asch. et Graebn

Huanghe River
mouth

no

no bo

Liu B., Zhou
Y., Liu X., Liu
P., Zhang X.

2013

Ecological characteristics research of
Zostera marina L. in Sanggou Bay

The ecological characteristics of Zostera marina L. in Sanggou Bay was studied from August 2010 to September
2011. The results showed that the annual mean shoot height of eelgrass ranged from (16.97+5.99) cm to (87.60%
20.68) cm, the mean density was (613+201) ind/m 2 , and the individual biomass was 0.97~5.31 g/ind. The average
biomass of eelgrass meadow changed from 594.61 to 3255.03 g/m 2 . The average height and wet weight of the
eelgrass changed with water temperature. The water temperature range of the eelgrass habitat was 5.3~25.6'C with
an average temperature of 16.3 C. The salinity ranged from 28.9 to 31.3 ppt with an average salinity of 30.6 ppt. The
main sediment was gravel sand. The annual average contents of carbon in rhizome, leaf sheath and leaf of eelgrass
were 32.68%41.27%, 33.78%+3.06% and 37.01%%1.86%, respectively. Similarly, the annual average contents of
nitrogen were 1.62%+0.63%, 2.79%20.81%, and 3.10%0.81 %, respectively, and the annual average contents of
phosphorus were 0.28%:0.04%, 0.51%:0.10%, 0.48%20.07% respectively in rhizome, leaf sheath and leaf of
eelgrass.

Paper

marine Sciences

37(1)

42-48

Zostera marina L.

Qi island;
Sanggou Bay

37° 02'483"N; 37°02'
529"N

122°34'129'E ; 122°3]

monsoon storm tide;
typhoon, enclosed as
land, sand digging

Yes

2016

Newly discovered seagrass bed and
ts ecological characteristics in the
coastal area of Caofeidian, Bohai
sea

Afield study was conducted in the coastal area m Caofeidian, Bohai Sea in October 2015. A broad seagrass bed
covering 10 km2 was n the area of Longdao Island. Itis the largest seagrass
bed discovered so far in Bohai Sea and Yellow Sea, China, with Zostera marina as the dominant species. Z
marina on the shoal showed patchy distribution, with coverage of 2.8+1.1% and shoot density ranging between
28.2146.35—101.33+17.99 shoots\m—2. The number of leaves per plant, canopy height, rhizome length and root
length ranged between 2.00+0.00—4.70+0.64, 15.20+5.84—62.10+7.34 cm, 2.67+1.70—22.20+3.92 cm and 3. 67+
2. 36—8. 00+1. 90 cm, respectively. The average seagrass biomass was 100.48+47.16 g DW-m—2, and the total
biomass was estimated to be 1.0x106 kg (dry weight). A great diversity of nekton and benthic animals was observed
during this survey, including a large quantity of juvenile and young fish and molluscs, as well as adult fish and
shellfish species. However, the coverage and shoot density of the seagrass were relatively low, and the number of
branches and leaves per plant were also relatively few, which indicated a trend of serious decline in the seagrass
bed, possibly attributing to seasonal changes as well as excessive anthropogenic activities. This is the first report on
the species and ecologic: of seagrass in the Caofeidian area, providing an
important basis to initiate further study for protecting the seagrass ecosystem in this region.

Paper

Chinese Journal of Ecology

35(7)

1677—
1683

Zostera marina L.,

Caofeidian

39°00' N—39°05' N

118°41'E—118°44' E

seafish catch, ol
exploitation, enclosed |Y:
as land, sand digging

2
@

yes

Gao V., Fang
3., Tang W.,
Zhang J.,
Ren L., and
Du M.

2013

Seagrass meadow carbon sink and
amplification of the carbon sink for
eelgrass bed in Sanggou Bay

Yang G.

2014

Ecological Characteristics of
Seagrass and Trophical Dynamical
Analysis of Zostera marina L. in
Littoral of Zhangzi Island

Seagrass meadows occupy less than 0.2%of the area of the world ' s oceans but are estimated to contribute 10% of
the yearly estimated organic carbon burial.Globally, seagrass ecosystems could store as much as 19.9Pg organic
carbon. The high carbon storage capacity in seagrass meadows may result from the high primary production of
seagrass meadows and their capacity to filter out particles from the water column and store them in

soils. Eelgrass, Zostera marinais one of the common seagrass species in the northern hemisphere.Investigation in
Sanggou Bay showed that the biomass of eelgrass varied between 313.5and 769.3g DW /m2 from 2011to 2012,with
the maximum of 738.1g DW /m2 in summer.Primary production was about 2.0~6.4g DW /m2.d and tissue carbon
content was 35.5%in the plant.Stored carbon in the eelgrass meadow from primary production was about 543.5gC
/m2.yr Biomass of algal epiphyte was small with a wet weight of 21.2g/m2 and contributed 30g C /m2.yr carbon
storage.As a area,the carbon sink contribution from the clam was 63.15g
C /m2.yr.In addition,when other carbon source,such as stripped particles was considered,the carbon pool capacity
was 11809 C /m 2.yr and the whole of the bed can reach 290Mg C /yr.

Paper

Progress in Fishery Sciences

34(1)

17-21

Zostera marina L.

Sanggou Bay

no

no

no no No

T TSTATT— DATATT Ty Wars e TeSearc T UpjecT
Morphological experiment ecological and physiological_ecological methods were adopted.and community of
seagrasses in Zhangzi island were pi and nutrition dynamic|
characteristc of z.marina L. on typical seagrass beds in Zhangzl As\and were studied. ash contents, caloric values,
element contents (carbon, nitrogen and phosphorus) and correlations of the roots, rhizomes and leaves at the
different growth stages of eelgrass (Z.marina L.) were determined and analyzed. The main results are summarized as
follows:

Preliminary survey for seagrass beds was performed on coastal of Zhangzi island from May 2012 to June 2013. Three
species of seagrasses were found, and there were Zostera marina L., Zostera caespitosa Miki and Phyllospadix|
iaponicas Makino. By quarterly surveying from May 2012 to June 2013, the average spacing density of eelgrass|
(z.marina L) on typical seagrass beds in Zhangzi island is 298.60:94.35ind/m2. The average height of eelgrass
(z.marina L) was 39.27 +21.20cm. The height of eelgrass (Z.marina L) in different tidal zone was significant

Height of eelgrass(z.marina L.): upper tidal zone <mid tidal zone <lower tidal zone. The annual average|

Master thesis

Zostera marina L.

Zhangzi island

39°2N

122°43E

no no no
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Li L., Zheng
F., Liu X,

Jin ... Han | 2%
X

Sexual reproductive characteristics of
Zosteramarina L. in Shuangdao
Bay

We studied sexual reproductive characteristics of a population of eelgrass (Zostera marina L. ) in Shuangdao Bay,
Weihai, China. At population scale, reproductive shoots were first observed in late March or early April. Initial
anthesis occurred in early May . and seed release peaked in late June. Senescent reproductive shoots were
detached around early July and the fertile season ended in late July. The phenophases of this species were closely
correlated with water temperature and 15°C was required for initial anthesis. At individual scale. the maximum
numbers of reproductive branch and rhipidium were recorded in the initial appearance of reproductive shoots. and
they were 4.4 and 4.9 per shoot, respectively. The maximum number of spathes pershoot (18.6) and the maximum
height of reproductive shoots (96.2 cm) were observed during the initial seed release with a mean abortion rate of|
40%. The average mature seed production of eelgrass was 44.8 per shoot. The maximum density of reproductive
shoot (64 shoots+m —2) was fot above- and below-ground productivity were all observed in June, and the lowest value
in January and February, respectively. Statistics showed that eelgrass grew slowly and was small in winter as a result|
of low and the srowth with fising in spring. The water temperature in early
summer was optimal for eelgrass growth, and as a result, the biomass and productivity reached the maximum values.
While the biomass, shoot density and producti

Paper

Chinese Journal of Ecology

34(10)

2866—
2872

Zostera marina L.,

Shuangdao Bay

37°28'44'N 121°57'48"E

no

no (only shrimp pond

.| 2013

Liang Z.., Ma|
X.

Analysis of genetic diversity and
structure of Zostera marina
populations in Shandong Peninsula

In the present study , random amplified polymorphic DNA (RAPD) molecular marker was used to study the|
population genetic diversity and structure of five Zostera marina L. populations distributed in Shandong Peninsula:
Laizhou bay. Xiaoshi Island. Li Island. Chu lsland and Huiquan Bay. Based on the obtained results, suggestions|
for z.marina population protection and for seaweed meadow restoration in Shandong peninsula were put forward.
In the experiment. 42 bands were obtained by RAPD markers amplified through 10 selected primers . The|
percentage of polymorphic bands was 92. 86%. The results showed that the populations in Shandong Peninsulal
had high genetic diversity and high genetic differentiation . The AMOVA demonstrated that the inter-population
component accounted for 99.68% of the total variation, while the intra population component accounted for 0.32%.
Mantel tests showed that 5 populations of Z. marina L. had no correlation between genetic distance and
geographic distance. The population in Laizhou Bay that shigrass is monosexual flower and hermaphrodite. There,
are two female flowers between two male flowers. The numbers of male flowers and female flowers are 13~19 and7
~11 ind/reproductive line , respectively .The character in sediment of eelgrass is gravel

Paper

Journal of Shanhai Ocean University

22(3)

Zostera marina L.

along the coast of
Shandong
provinceLidao,
Xiaoshidao, and
Chudao:

Laizhou Bay.
Huiquan Bay

na na

na

No

YuH. MaY.,

Zhang Y. 2007

Ecological characteristics of eelgrass
(Zostera marina L) and Its response
to environmental changes

Eelgrass (Zostera marina L)) is an important elementary producer in the inshore ecosysytem
characteristics and response to environmental changes are reviewed and discussed in this paper as following
aspects: (1) adaptation to submerged life, (2)propagation strategy in resource allocation, (3) nutritional salt

itsecological

to the inshore (5) the reason of eelgrass decline in population.

Paper

Transactions of Oceanology and
o

Limnology

Suppl.

112
120

Zostera marina L.

na na

water transparency
decrease; pollution
disease

No

2010

W.: Zhang X

Ecological Study on Eelgrass of
Inshore Areas in Lidao Town of
Rongcheng City

Distribution , biomass, morphology , seed and habitat of eelgrass (Zostera marina L .) were surveyed within the water|
depth of 2 m of inshore areas in Lidao Town of Rongcheng City (between MataJiao and“Waizhe Dao of Lidao Bay) in
June 2008. Eelgrasses in the survey areas show a patch-shape distribution and area for each patch is between 1.5
and 2.0 m2. Average spacing, density, and biomass of eelgrass are 1650 ind/mz2, and 3.75 gind, respectively. For
root, root length range is 214 cm and average root weight, root length, and diameter of root are 0.43 gfind , 4.83cm
. and 0.1 mm , respectively. For rhizome , average rhizome weight , rhizome length and diameter of rhizome are
0.4609 gfind, 4.407cmind and 2.159 mm, respectively. For node , average numbers of node and node length are
9.27nodes/ind and 5.144 mm , respectively .For leaf , leaf length range is 1770 cm and average leaf weight, leaf
width, leaf length and sheath length are 2.294 g/ind, 5.28 cm , 45.23 cm and 6.824 cm , respectively. Flower of
eelgrass is monosexual flower and hermaphrodite. There are two female flowers between two male flowers. The
numbers of male flowers and female flowers are 1319 and7~11 ind/reproductive line , respectively .The character
in sediment of eelgrass is gravel sand. The results in this paper enrich the knowledge of eelgrass ecology and
provide data for study on restoration of injured eelgrass biome .

Paper

perodical of ocean univeristy of China

40(9)

051~

Zostera marina L.

Lidao town

aquaculture and encl

. 2014
Zhang X.

Seasonal variations in the
morphology and growth of Zostera,
marina in Swan Lake, Shandong

The morphological characteristics, density, biomass and productivity of Zostera marina L. in Swan Lake were
monitored monthly from August 2012 to July 2013. The results showed that the highest and lowest values of shoot
height were observed in July and January, respectively. The highest values of sheath height, sheath and leaf width
were all observed in July, and the lowest value of sheath height in January, and the lowest values of sheath and leaf
width were all observed in February. The highest values of terminal, lateral and flowering shoot density were
observed in June, April and May, respectively, and the lowest values were observed in January, August and July,
respectively. The highest values of shoot biomass and above-ground biomass of eelgrass all appeared in July, and
the highest value of below-ground biomass appeared in October, while the lowest values of shoot and above-ground
biomass all appeared in January, and the lowest value of below-ground biomass appeared in March. The highest
values of shoot above- and below-ground productivity were all observed in June, and the lowest value in January and
February, respectively. Statistics showed that eelgrass grew slowly and was small in winter as a result of low

and the growth with tising in spring. The water temperature in early summer
was optimal for eelgrass growth, and as a result, the biomass and productivity reached the maximum values. While
the biomass, shoot density and productivity of eelgrass began to decrease in late summer and early autumn because
of the extremely high water temperature. These seasonal variations were strongly correlated with seasonally varied
water temperature.

Paper

Marine Sciences

38(9)

39-46

Zostera marina L.

the Swan Lake

37°20.3~

122°33.2'~122°35.0'
37°21.6N E

Yang Z 1984

Seagrass beds are one of the characteristics of shallow coastal waters in tropical and temperate zones, since|
are green, organisms occurring as mass vegetation, they must play an important

art|
as primary producers. According to our own survey, the seagraa beds in the Qindao coast area distributed in
Jiangezhuang, - Shilaoren, Maidao, Zhanshan, Taipingwan, Huiquanwan, Tuandao, Xuejiadao, Huangdao,

The studies on seagrass beds and it
epiphytes in the Qingdao coast

. One of them, seagrass bed, is a Phyllospadix bed and the other are
all Zostera beds. The production of Zostera marina L. is estimated to be 564 gc/m2 each year, while Z ceaspitosa Miki
432 ge/m2 each year, and Phyllospadix iwatensisi Makino 696 g/m2 each year. In the general sense an epipht is
any organism that lives a plant, whether or not a nutritional relationship exists, the present paper deals with flora and
fauna epiphytic on both forms of seagrass beds in the Qingdao coast. At the end two appendices area attached
where 266 species of sigrass is monosexual flower and h

Paper

Journal of oceanography of Huanghai
& Bohai

2(2)

56-67

Zostera marina
Linn., Zostera
caespitosa Miki,
Phyllospadix
iwatensis Makino
and

Jiangezhuang,
Shilaoren,
Maidao,
Zhanshan,
Taipingwan,
Huiquanwan,
Tuandao,
Xuejiadao,
Huangdao,
Zhanggezhuang
and Hongshiya.

na na

no

10
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Liu K, LiuF.,
Wang F.,
Sun X,
Wang W.,
Ding C.,
Liang Z., Li T.

2012

Survey and identification of
Zosteraceae along Shandong
Peninsula coast

In order to further investigate the species and distribution of Zosteraceae along the coast of Shandong Peninsula,
ecological survey was performed during August~October, 2011. Based on morphological characteristics, ITS
sequences were analyzed to identify the Zosteraceae samples.Three species were found during the survey, namely,
Zostera marina L, Zostera japonica Ascherson Graebner,and Phyllospadix iwatensis Makino. Among them, Z. marina
distributed most widely but in different patterns in each place: mottled in Laizhou Bay, sporadic in Huiquan Bay, and
in large stretches along the coast of Lidao, Xiaoshidao and Chudao. Z. japonica was found in less bimass, showing a
mottled distribution in Laizhou Bayand a sporadic distribution in Guangrao County. P. iwatensis was found only in
Shilaoren Beach in Qingdao with a patchy distribution. The survey also revealed that seagrass beds of Zosteraceae
along Shandong Peninsula coast have been damaged and have degenerated in various degrees. Along the coast of
Lidao, Xiaoshidao, and Chudao, Zosteraceae distributed in large stretches, while in other surveyed areas it showed a
patchy or sporadic distribution. Specifically, seagrass beds of Zosteraceae along Rizhao coast seemed to be
completely destroyed,and none Zosteraceae species was found.

etc.)

Paper

Progress in fishery sciences

33(6)

99-105

Zostera marina L,
| Zostera japonica
Ascherson
Graebner,and
Phyllospadix
iwatensis Makino

Lidao,
Xiaoshidao, and
Chudao;
Laizhou Bay.
Huiquan Bay

Latitude

37.20 (Laizhou Ba)

Lontitude

119.33(Laizhou Ba)

Yes

Land reclamation,
coastal
overdevelopment

No

Gao Y., Jiang
Z. , Fang J.,
Du M. Liu Y.,
Jiang W.,
Zou J., Fang
J.

2016

Ecological function of seagrass
Zostera marina L.bed in sea
cucumber pond

In order to determine the ecological function of seagrass Zostera marina L. in sea cucumber culture, water|
temperature and dissolved oxygen in the eelgrass bed of a sea cucumber pond were determined and compaved W\lh
the adjacent sandflat. Food sources used by sea cucumber i japonicas were

their stable isotope signatures (& 13 C, & 15 N) with those of food source. Proportions of different carbon sources
were estimated using the SIAR mixing model on & 13 C and & 15 N values. The results showed that water|
temperature at eelgrass patch bottom was 0 to 0.33 °C lower than the naked sandflat. Surface and bottom dissolved
loxygen showed no differences between low eelgrass coverage (0 to 25%) area and sandflat, while in area with mid-|
to-high eelgrass coverage, resolved oxygen was 0.12 mg/L~0.62 mg/L higher in surface water. Bottom dissolved
loxygen was lower in mid-to-high eelgrass coverage (0 to 0.38 mg/L). Stable isotope signatures & 13 C and & 15 N of|
sea cucumbers A. japonicus waslgrass is monosexual flower and hermaphrodite.There are two female flowers|
between two male flowers. The numbers of male flowers and female flowers are 13~ 19 and7~ 11 ind/reproductive
line , respectively .The character in sediment of eelgrass is gravel sand. The results in this paper enrich the
knowledge of eelgrass ecology and provide data for study on restoration of injured eelgrass biome .oductivity reached
the maximum values. While the biomass, shoot density and productivity of eelgrass began to decrease in late|
summer and early autumn because of the extremely high water temperature. These seasonal variations were strongly|

with varied water SBR. In the SCSBR, seagrass meadows are mainly located in the|
eastern Hainan coast, Zhanjiang in Guangdong, Beihai in Guangxi and Dongsha Island in Taiwan, whereas in the|
ICYSBSBR they predominate in Rongcheng in Shandong and Changhai in Liaoning. Halophila ovalis, Thalassia|
hemprichii and Z. marina are the dominated species in seagrass meadows in Guangdong and Guangxi, Hainan and
Taiwan, Shandong and Liaoning respectively. Seagrass degradation in China is mainly attributed to human
disturbances caused by fishing, aquaculture and sea reclamation. For co

Paper

Journal of fisheries of china

40(6)

925-932

Zostera marina L.

Ponds in Sanggoy

37°02'06"N,

122°32'46'E

no

No (only shrimp pon

yang D.

2017

seagrass distribution, ecological
structure and carbon sink in China

AR ER S TR AT ERETTTE, A E R — U X (.

AR AT EIHEHE A R B AR B, 0 RAE BN K SRR EREAT A . £ (R AT, o7 UL
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book

Chinese Sciences Press

11

Zostera marina
Linn., Zostera
ljaponica Asch. et
Graebn, Zostera
caespitosa Miki,
Phyllospadix
iwatensis Makino
and Phyllospadix
ljaponicus Makino

Swan Lake, etc

37.346|

122,572

Yes

human activites or
natural enviromental
change, typhoon
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R S B R, OS2 R AR
(Diversity, distribution and
conservation of Chinese seagrass
species)

Abstract: Seagrass beds are one of the most productive ecosystems on Earth and an important source of

ocosystem senvces. Accurate mapping of spatial patterns of seagrass species diversity are Iackmg at the national
ina, while taxonomic information on eagrass species requires an urgent updat

This 1ack of mformation hinders national conservation and restoration programs for seagrass bmdwerslty n

this article we review studies of diversity, reribuions and degradation of seagrass in China. A total of 22

seagrass species distributed along China's coastal regions belong to ten genera and four families, and account for

about 30% of known seagrass species worldwide. A check of herbarium material stored in Sun Yat-sen University

showed that the seagrass species previously identified as Posidonia australis in Hainan is in fact Enhalus acoroides.

From our analyses, two Chinese seagrass biotas are proposed. These include the South China Sea Bioregion

(SCSBR) and China's Yellow Sea and Bohai Sea Bioregion (CYSBSBR). The SCSBR includes Hainan, Guangxi,

Hongkong, Taiwan and Fujian provinces, and contains 15 seagrass species representing nine genera
with Halophila ovalis being most widely distributed. The CYSBSBR includes Shandong, Hebei, Tianjin and Liaonin

rovinces and contains nine seagrass species belonging to three genera with Zostera marina being most widely
distributed. The total distribution area for China's seagrass meadows is estimated to be 8,765.1 ha, with Hainan,
Guangdong and Guangxi provinces accounting for 64%, 11% and 10% of the area, respectively. Both the number
and area of seagrass meadows are much higher in the SCSBR than in the CYSBSBR. In the SCSBR, seagrass
meadows are mainly located in the eastern Hainan coast, Zhanjiang in Guangdong, Beihai in Guangxi and Dongsha
Island in Taiwan, whereas in the CYSBSBR they p.edammme in Rongcheng in Shandong and Changhai in Liaoning
Halophila ovale, Thatasara hemprich e the dominated species in seagrass meadows in Guangdong
land Guangxi, Hainan and Taiwan, Shandong and L\aonmg resnecnvely seagrass ﬂegradauon in China is mainly
attributed to human disturbances caused by fishing, and s For urposes we
auwse the following: (1) initiate an extensive national survey of spatial panems of seagrass species diversity; (2)
conduct long-term monitoring of typical seagrass meadows and establ tional seagrass monitoring network; (3)
cccelerate legislation for seagrass conservation and include some ecologically-significant seagrass meadows as
reserves; (4) invest more finance in research on the restoration of seagrass beds and conservation of seagrass
germplasm resources; (5) standardize the Chinese names of seagrassesin China.
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#NIA

Lontitude

#NIA
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No

Kun-Seop

2005

Production dynamics of the eelgrass,
Zostera marina in two bay

systems on the south coast of the
Korean peninsula

Production dynamics of eelgrass, Zostera marina was examined in two bay systems (Koje Bay and Kosung Bay) on
the south coast of the Korean peninsula, where few seagrass studies have been conducted. Dramatically reduced
eelgrass biomass and growth have been observed during summer period on the coast of Korea, and we hypothesized|
the summer growth reduction is due to increased water temperature and/or reduced light and nutrient
availabilities. Shoot density, biomass, leaf and tissue nutrient content of
eelgrass were measured monthly from June 2001 to April 2003. Water column and sediment nutrient concentrations
were also measured monthly, and water temperature and underwater irradiance were monitored continuously at
seagrass canopy level. Eelgrass shoot density, biomass, and leaf productivities exhibited clear seasonal variations,
which were strongly correlated with water temperature. Optimal water temperature for eelgrass growth in the present
study sites was about 15-20°C during spring period, and eelgrass growths were inhibited at the water temperature
labove 20°C during summer. Daily maximum underwater photon flux density in the study sites was usually much
igher than the light saturation point of Z. marina previously reported. Densities of each terminal, lateral, and
reproductive shoot showed their unique seasonal peak. Seasonal trends of shoot densities suggest that new eelgrass|
shoots were created through formation of lateral shoots during spring and a part of the vegetative shoots was
transformed into flowering shoots from March. Senescent reproductive shoots were detached around June, and
contributed to reductions of shoot density and biomass during summer permd Ambient nutrient level appeared to
ovide an adequate reserve of nutrient for eelgrass growt iod. The
between eelgrass growth and water temperature suggested that rapid reuucuons of eelgrass biomass and growth
during summer period on the south coast of the Korean peninsula were caused by high temperature “nibiton eects
on eelgrass growth during this season.

paper

Marine Biology

1091-
1108

Zostera marina

Kosung Bay,
Koje Bay

N34.948531

E128.324208

No

Sang Yong
Lee, Jeong
Baa K 2006

Sung Mi Lee

| Temporal dynamics of subtidal
ostera marina an

intertidal Zostera japonica on the

southern coast of Korea

The temporal dynamics of two seagrass species, Zostera marina and Z. japonica, were monitored monthly in Dadae
Bay, Geoje Island, on the southern coast of Korea. Plant morphological characteristics, shoot density, biomass, leaf
effort, and were monitored from July 2001 to July 2002.

Zostera japonica occurred in the intertidal zone and Z. marina occurred in the subtidal zone from 0.5 to 2.5 m below
the mean low water level. Shoots and rhizomes were significantly larger in Z. marina than in Z. japonica, whereas the
shoot density was greater in Z. japonica than in Z. marina. Despite differences in morphology and shoot density,
biomass did not differ significantly between the species. Reproduction occurred from April to June in Z. marina and
from May to July in Z. japonica. The proportion of shoots was three times higher in Z.
marina than in Z. japonica. Seasonal variation in the biomass of Z. japonica was caused by changes in both shoot
size and density, whereas that of Z. marina was mainly caused by changes in shoot length. Leaf production in Z.
marina and Z. japonica showed clear seasonal variation, and leaf production in Z. marina (2.6 + 0.2 g DW-m-2-day-1)
was higher than that in Z. japonica (1.7 + 0.2 g DW-m-2-day-1). The mean plastochrone interval was not significantly
different between the two species, whereas the leaf e of Z. marina was longer (69 + 7.8 days) than that of Z.
liaponica (59 8.3 days). Our results indicated that seasonal leaf growth patterns in Z. japonica are correlated with
iradiance and temperature, whereas those in Z. marina respond most to irradiance. Seasonal changes in irradiance
lappeared to control the temporal variation in above-ground biomass in both species.

paper

Marine Ecology

133
44

Zostera marina,
Zoster japonica

Koje Island

N34.732419

E128.625469

Donhyug

Kang,
Sungho Cho,

g
La, Jong-Man| 2006
Ki

Jungyul Na,
Jung-Goo
Myoung

Spatial and Vertical
Distribution of Seagrass Habitats
Using Hydroacoustic System

Seagrass meadows are considered as critical habitats for a wide variety of marine organisms in coastal and estuarine
ecosystems. In many cases, studies on the spatial/temporal distribution of seagrass have depended on direct
observations using SCUBA diving. As an alternative method fur studying seagrass distribution, an application of
hydroacoustic technique has been assessed for mapping seagrass distribution in Dongdae Bay, on the south coast of|
Korea, in September 2005. Data were collected using high frequency transducer (420 kHz split-beam), which was
installed with towed body system. The system was linked to DGPS to make goo-referenced data. Additionally, in situ
seagrass distribution has been observed using underwater cameras and SCUBA diving at four stations in order to
compare with acoustic data. Acoustic survey was conducted along 23 transects with 3-4 blot ship speed. Seagrass
beds were vertically limited to depths less than 3.5m and seagrass height ranged between 55 and 90cm at the study
sites. Dense seagmss beds were mainly found at the entrance of the bay and at a flat area around the center of the
bay. Although the study area was a relatively small, the vertical and spatial distributions of the seagrass were highly
variable with bathymetry and region. Considering dominant species, Zostera marina L., ation of
seagrass biomass with acoustic and direct sampling data was approximately , and total Diomass of 104 ton

(coefficient variation: 25.77%) was estimated at the study area. Hydroacoustic method provided valuable termation
to understand distribution pattern and to estimate seagrass biomass.

Paper (in korean
and English
abstract)

Ocean and Polar Research

28(3)

225-
23

Zostera marina

Changseon-do

N34.880544

E128.021744
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In order to further investigate the species and distribution of Zosteraceae along the coast of Shandong Peninsula,
ecological survey was performed during August~October, 2011. Based on morphological characteristics, ITS
sequences were analyzed to identify the Zosteraceae samples. Three species were found during the survey, namely,
Liu K., Liu F., Zostera marina L, Zostera japonica Ascherson Graebner,and Phyllospadix iwatensis Makino. Among them, Z. marina Zostera marina L,
Lidao,
distributed most widely but in different pattemns in each place: mottled in Laizhou Bay, sporadic in Huiquan Bay, and Zostera japonica

) . " p . . : Xiaoshidao, and Land reclamation,
in large stretches along the coast of Lidao, Xiaoshidao and Chudao. Z. japonica was found in less bimass, showing a B 5 Ascherson N '
mottled distribution in Laizhou Bayand a sporadic distribution in Guangrao County. P. iwatensis was found only in |/ 2°¢" Progress in fishery sciences 33(6) (99105 Chudao; 37.20 (Laizhou Ba) - |119.33(Laizhou Ba) | Yes coastal No

Graebner,and
Shilaoren Beach in Qingdao with a patchy distribution. The survey also revealed that seagrass beds of Zosteraceae Phyllospadix bi‘;"::" 22’; overdevelopment

Liang Z., Li T. along Shandong Peninsula coast have been damaged and have degenerated in various degrees. Along the coast of iwatensis Makino
Lidao, and Chudao, distributed in large stretches, while in other surveyed areas it showed a
patchy or sporadic distribution. Specifically, seagrass beds of Zosteraceae along Rizhao coast seemed to be
completely destroyed,and none Zosteraceae species was found

Survey and identification of
2012 Zosteraceae along Shandong
Peninsula coast

In order to determine the ecological function of seagrass Zostera marina L. in sea cucumber culture, water|
temperature and dissolved oxygen in the eelgrass bed of a sea cucumber pond were determined and compared ww(h
the adjacent sandflat. Food sources used by sea cucumber i japonicas were by
their stable isotope signatures (5 13 C, d 15 N) with those of food source. Proportions of different carbon sources|
were estimated using the SIAR mixing model on & 13 C and & 15 N values. The results showed that water
temperature at eelgrass patch bottom was 0 to 0.33 °C lower than the naked sandflat. Surface and bottom dissolved
loxygen showed no differences between low eelgrass coverage (0 to 25%) area and sandflat, while in area with mid-
to-high eelgrass coverage, resolved oxygen was 0.12 mg/L~0.62 mg/L higher in surface water. Bottom dissolved
oxygen was lower in mid-to-high eelgrass coverage (0 to 0.38 mg/L). Stable isotope signatures & 13 C and & 15 N of
Ecological function of seagrass sea cucumbers A. japonicus was subtidal zones of 2 m MSL (mean sea level) depth, and Z. caulescence was found
2016 |Zostera marina L.bed in sea in subtidal zones of 2.5-5 m MSL. or sporadic distribution. Specifically, seagrass beds of Zosteraceae along Rizhao|Paper Journal of fisheries of china 40(6) 925-932 Zostera marina L. |Ponds in Sanggoy37°02'06"N, 122°32'46"E no no No (only shrimp pon
.cucumber pond coast seemed to be completely destroyed,and none Zosteraceae species was found.idal zones at a 2 m mean sea
level (MSL) depth. The leaf productivity of Zostera marina was . The annual production of eelgrass was , which
to . The total ion of eelgrass was , which corresponds to a beds in the Nakdong River estuary.
This high C and N incorporation into Z. marina tissues suggests that existing Z. marina meadows play important roles|
in C and N cycles in this estuary. Although the currently existing Z. marina beds in this estuary are persisting and
play an important ecological role, anthropogenic factors that cause seagrass declines still affect the estuary. Thus,
effective management and monitoring of Z. marina beds and environmental factors are critical to protecting and
conserving this invaluable component of the Nakdong River estuary.sed by high temperature inhibition effects on
eelgrass growth during this season.©| S8 & CtQF M 0| 7h& &1, 7h0t0F MSX| 7 7HE W 240 2 LbEFLLCH
Analysis molecular variance (AMOVA) £4] Z = SF A 0| o] [ 50l 76%7}

Gao Y., Jiang
7., Fang J.,
Du M. LiuY.,
Jiang W.,
Zou J., Fang
J.

AR B TSI SBES TP, RA R 0 — YRR K Zostera marina
A et T SRR MR Rk, R TR S K R IE AT A . (e R S AT, AT LR Linn., Zostera
WSO oA KR G AR AR LR AR AR ALY B MARBR LI R, TR X ljaponica Asch. et
oA SR #Efﬁu*‘tﬁikm’é KD RMIYIAre KO, ZULFARARIE, MREFARSRIENE T 200 TAL e Graebn, Zostera human activites or
W, k. HEW. ,:.%ﬁ‘%%}%é}»ﬁn?—ﬁﬁﬂ[ﬁ WIEE SN s GUIE-2: vian s vk A3 s EEEN book Chinese Sciences Press caespitosa Miki, Swan Lake, etc 37.346| 122.572|Yes natural enviromental |Yes
Ao #ﬁ%ﬂ}ﬁ}%ﬁ’]’rﬂﬁ)ﬁﬁﬂﬂ@ RS RGN T, LT AR Pl R 44 Phyllospadix change, typhoon

Ly RERAES T LA BT LT T 4B rﬁ#ﬁ&«l’}y? 535 iwatensis Makino
WL TR rsu&ﬁm&gmmw JEE. BY E;@’mﬁi#}mﬁsow C a-1m-2, {EHF PRI 4 LSRR T DAk land Phyllospadix
#]14Kg C a1 m-2, LI i FA S IR A liaponicus Makino

seagrass distribution, ecological

D. 2017 L
and structure and carbon sink in China

Eelgrass beds are very productive and provide nursery functions for a variety of fish and shellfish species.
Management for the conservation of eelgrass beds along the Korean coasts is critical, and requires comprehensive
strategies such as vegetation mapping. We suggest a mapping method to spatial distribution and quantify of eelgrass
Using a Digital Echosounder to beds using a digital echosounder. Echosounding data were collected from the northeast part of Kwangyang Bay, on
Estimate Eelgrass (Zostera marina L.) |the south of Korea, in March, 2007. A transducer was attached to a boat equipped with a DGPS. The boat completed
Cover and Biomass in Kwangyang  |a transect survey scanning whole eelgrass beds of 11.7 km2 with a speed of 1.5-2 m s-1 (3-4 knot). The acoustic

Bay reflectivity of eelgrass allowed for detection and explicit measurements of canopy cover and height. The results
showed that eelgrass bed was distributed in depth from 1.19 to 3.6 m (below MSL) and total dry weight biomass of
4.1 ton with a vegetation area of 4.05 km2. This technique was found to be an effective way to undertake the patch
size and biomass of eelgrass over large areas as nondestructive sampling.

Kim, Ju-
hyoung Kim, | 2008
Kwang

Young Kim

Paper (in korean Land reclamation,
and English Algae 23(1) 83-90 |Zostera marina Namhae Is. N34.929631 E127.856422 Yes y ' Yes
abstract) Construction
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Jeong Bae
Kim, Jung-Im
Park, Kun-
Seop Lee

2009

Seagrass distribution in Deuryang
Bay

Seagrass meadows are important biogenic habitats for a wide variety of marine animals and plants, a source of
organic carbon for commercially important animals, and act as a nutrient filter in estuarine and coastal ecosystems.
As such, mapping the distribution of seagrass beds provides us with an important component of management and
conservation strategies. To survey seagrass distribution within Deukryang Bay, we directly observed seagrass beds
using SCUBA in B g heung-gun, and gun. Seagrass in Geogeum and
Gumdang islands were not observed. we monitored the area, species

morphology, density, and biomass of seagrass meadows. Seagarss beds were mapped for Daikum-ri coast,
Deukryang island, Yongjeong-ri coast, Samsan-i coast and Ongam-ri coast. Total seagrass coverage in Deukryang
Bay was , of which was Zostera marina, Z. caulescence and Z. japonica. Z. japonica was found in intertidal zones,
. marina was found from the intertidal to subtidal zones of 2 m MSL (mean sea level) depth, and Z. caulescence was|
found in subtidal zones of 2.5-5 m MSL.

paper (in korean
and English
abstract)

| The Korean Society of Fisheries and
|Aquatic Science

42(5)

509-
517

| Zostera marina,
Zoster japonica,
| Zoster caulescens

1. Goheung
2. Jangheung

1. N34.596564
2. N34.436806

1. E127.156292
2. E126.906517

Land reclamation

Sang Rul
Park, Jong-
Hyeob Kim,
Chang-Keun
Kang,
Soonmo An,
Ik Kyo
Chung,
Jeong Ha
Kim, Kun-
Seop Lee

2009

Current status and ecological roles of
Zostera marina after recovery from
large-scale reclamation in the
Nakdong River estuary, Korea

Large Zostera marina meadows (covering 13.6 km2) existed in the Nakdong River estuary on the south coast of Koreal
until the mid-1980s, but these Z. marina beds nearly disappeared due to reclamation of adjacent mud flats for the
construction of a port and industrial complex during the late 1980s. Partial recovery of Z. marina meadows occurred
recently, and Z. marina coverage of about 0.3 km2 was observed in this estuary. In this study, shoot morphology,
density, biomass, productivity, and tissue nutrient content were measured to evaluate the current status of the Z.
marina meadows by comparing these data to those for persistent seagrass meadows in similar geographical areas.
Additionally, we examined the ecological roles of Z. marina in this estuary after recovery from the large-scale
disturbance. Shoot density (151 shoots m-2) and total biomass (141 g DW m-2) in the estuary were similar to those
reported from other Z. marina meadows in Korea. Annual leaf production (1726 g DW m-2 y-1) was higher than
generally observed for Z. marina in other geographical areas. These results imply that the existing Z. marina
meadows in this estuary have adjusted to local environmental conditions that changed after large-scale reclamation.
Estimated annual whole plant carbon (C) and nitrogen (N) incorporations based on shoot production and tissue C
and N content were 810.0 g C m-2 y-1 and 59.7 g N m-2 y-1, respectively. These values were equivalent to 2.4 x
105 kg C y-1and 1.8 x 104 kg N y-1 for all Z. marina beds in the Nakdong River estuary. This high C and N
incorporation into Z. marina tissues suggests that existing Z. marina meadows play important roles in C and N cycles
in this estuary. Although the currently existing Z. marina beds in this estuary are persisting and play an important
ecological role, anthropogenic factors that cause seagrass declines still affect the estuary. Thus, effective
management and monitoring of Z. marina beds and environmental factors are critical to protecting and conserving
this invaluable component of the Nakdong River estuary.

paper

Estuarine, Coastal and Shelf Science

81/(38-48

| Zostera marina

Nakdong River
estuary

N35.071747

E128.80655

Yes

Land reclamation

Yes

Jeong Bae
Kim, Jung-Im
Park, Woo-
Jeung Choi,
Jae Seong
Lee, Kun-
Seop Lee

2010

Spatial Distribution and Ecological
Characteristics of Zostera marina and

Zostera japonica in the Seomjin
Estuary

[Among common estuarine plants, are the most studied due to their ecological
importance in estuarine ecosystems. Seagrass meadows are important biological habitats for a wide variety of marine
animals and plants. They are a source of organic carbon for commercially important animals. Furthermore,
seagrasses act as nutrient filters in estuarine and coastal marine ecosystems. As such, mapping the distribution of
seagrass beds is important for management and conservation strategies. In order to survey the seagrass distribution
within the Seomjin Estuary, We directly observed seagrass beds in Kwangyang and Hadong using SCUBA. The
area, species density, biomass and productivity of seagrass meadows were
examined. Seagrass meadows were distributed in the intertidal and subtidal zones of the Galsa tidal flats, and in the
subtidal zone of the neighboring POSCO area. Patches of Zostera japonica was found at patches at the Galsa tidal
flats intermediate point. The total estimated seagrass distribution area of the Seomjin Estuary was . Of the total, was
Zostera marina (eelgrass) and was Zostera japonica (dwarf eelgrass). Zostera japonica was found in intertidal zones.
Zostera marina was found from the intertidal to subtidal zones at a 2 m mean sea level (MSL) depth. The leaf
prcducllvlly of Zostera marina was . The annual production of eelgrass was , which corresponds to . The total
of eelgrass was . which corresponds to

Young Kyun
Kim

2012

Genetic structure and genetic
information for habitat restoration of
seagrasses in the shallow coastal
waters of Korea

Paper (in korean
and English
abstract)

The Korean Society of Fisheries and
|Aquatic Science

43(4)

351-
361

Zostera marina,
Zostera japonica

Semiin river
estuary

N34.909547

E127.7913

No
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Busan National University, Korea

Halophila nipponica

1. An-do Is.

2. Sorok Is.

3. Namhae Is.
4. Koje Is.

5. Geomun Is.

1.N34.48

2. N34,516944
3. N34.7275
4. N34.963056
5. N34.055833

1. E128.809722
2. E127.136944
3. E128.036389
4. £128.621944
5. E127.282778

No

No

14



Year

Title of publication

Abstract (If English abstract is not availabe, please copy and past Chinese version)

Volume Pages Segrass species

Name of location

Coordinates (latititude and lontitude in

UNEP/NOWPAP/CEARAC/FPM 15/12
Annex VIl
Page 15

Threats of seagrass  Describe details of  Are GIS polygon

Type of
pu

Name of journal
aper

Latitude

Lontitude (Yes or No) those threats if data for mappin:

To survey the seagrass distribution in Jeju and Chuja Islands, we directly observedseagrass beds using SCUBA in
July, 2011. Distributi area, species iti density, and biomass of seagrasses and
Jung-m environmental characteristics were examined‘m investigationsites. In _pamcy\ar: three prntec(_ed seagrass species » )
Park, Jae- Seagrass distribution in Jeju and (ZDS[S.'B man‘na‘ Z ar!d Z . . found in the - argas. While the three species were | Paper (in korean Korean Journal of Environmental 339- Zostera marina, 1. Jeju Is. 1. N33.955203 1. E126.331383
2012 b found in Chuja Island,only Z. marina was distributed in Jeju Island. Z. marina was distributed only north-eastern and English y 30(4) Zostera caulescens, No Yes
Yeong Park, Chuja Island Biology 348 2. Chujals. 2.N33.4786 2. E126.921719
Min Ho Son coastof Jeju Island, and the total coverage was 238,572m2. Total seagrass coverage of Cf_\uja Island was23,584m2. In|abstract) Zostera caespitosa
detail, Z. caulescens Z. caespitosa and Z. marina were 21,216, 1,870 and 498m2, respectively.Of these, Z. marina
was found from the intertidal to subtidal zones of 5m MSL (mean sealevel) depth. Z. caespitosa and Z. caulescens
were found in subtidal zones of 3~4 m and 4~6mMSL depth, respectively.
Zostera caulescens is an endemic seagrass species in Northeastern Asia. Estimated distributional area of this species
is approximately 1-5 km2 on the coasts of Korea. Because Z. caulescens has a very limited distribution, the growth
Jong-Hyeob dynamics of Z“ caulescens is little lfnown in the co‘ast‘a\ waters of Korea. In the p‘resent study, we investigated the
Kim, Sang growth dyna_m|C§ of Z. caulescens in relation to colr_\clden! fnea_;urernen(s of environmental factors, such as_
Hou’n park, I"ﬂdliince‘, water , and nutrient availability. The study was conducted on a monotypic meadow|
Young Kyun of Z. caulescens in Uljin on the eastern coast of Korea from September 2011 to September 2012. Shoot density and
Kim, Seung Seasonal Growth Dynamics of the  |biomass of Z. caulescens showed distinct seasonal vanauons: and exhibited strong correlations with water ) ) 301- Zostera caul_escens, )
Hyeon Kim, 2014 |Seagrass Zostera on the g that the seasonal g(awlh of this species was reguv\ated by water temperature. Shoot d.snslly paper Ocean Science Journal 49(4) 102 Zostera mérlpa, Uljin N37.054825 E129.417992 No No
Jung-m Eastern Coast of Korea and biomass rapidly decreased during the high water temperature period in summer, and thus Z. caulescens is | Zostera asiatica
park. considered a‘cold water adapted spec|E§ like other temperate ;eagrass s‘pecles on coasts of Korea. B\omass of
and ;(un- photosynthetic leaf tissues on reproductive shoots was approximately 4 times higher than that on vegetative shoots.
Seop Lee The height of reproductive shoots ranged from 1.2 m in February 2012 to 3.2 m in August 2012, whereas the height of|
vegetative shoots was usually less than 1.0 m. Leaf tissues on reproductive shoots probably received much more light
for photosynthesis than those on vegetative shoots. Thus, reproductive shoots may play an important role in total
production of Z. caulescens.
This study considered a seagrass habitat in order to analyze the characteristics of a marine environment of seagrass
located in the Seomyjin river estuary, through an analysis of the distribution of the water depth, field observation, and
th i numerical i using an EFDC model. The seagrass habitat was usually distributed at
Hyeong-Seok D.L(-) 0.5~0.0 m, and was hardly seen in the intertidal zone higher than that range. The distribution of the water
Ji, Hee-Jeong N . . temperature was within the range of , and the seagrass was demonstrated to have a strong tolerance to changes in
Marine Environmental Characteristics o S, . .
Seo, of the water temperature. In addition, the salinity distribution was found to be 27.2~31.0 psu, with suspended solids of ~ [Paper (in korean Joumal of Ocean Engineering and 236 Semjin river
Myeong-Won | 2014 : . 32.1 mg/L, which were higher than the previous research results (Huh et al., 1998), implying that there may be a and English 28(3) Zostera marina N34.909547 E127.7913 No Yes
y Seagrass Habitat in Seomjin River Technology 244 estuary
Kim, Moon Estuary reduct_\on in the amount of deposits caused by the pended solids. As for the y fac_\es‘ they were abstract)
Ock Lee, comprised of 62.7% sand, 19.1% silt, and 18.2% clay, indicating that the arenaceous was superior and the
[Jongkyu Kim sedimentary facies were similar to that of Dadae Bay. According to a numerical experiment, the maximum tidal current
was 75 cm/s, while the tidal residual current was 10 cm/s, confirming that it sufficiently adapted to strong tidal
currents. The erosion and deposition are predicted to be less than 1.0 cm/year. Thus, it is judged that the
resuspension of sediments due to tidal currents and the changes in sedimentary facies are insignificant.
Satellite remote sensing has been used as an effective tool to monitor and manage seagrass beds, but this tool is not
P to use in highly turbid waters along the coast of Korea. In this study, satellite data were used to identify
the method for detecting seagrass beds in turbid bay waters and describing temporal changes over the past 24
years. Moreover, we found the cause of seagrass die-off phenomenon by observing the long-term satellite images
Keunyong and evaluating the impact of the typhoon on seagrass beds. Al seagrass spectra from different sensors (Landsat
Kim, Jong- TM/ETM+, Aster, Spot-4, and Kompsat-2) have low reflectance in green and high in NIR regions, whereas
Kuk Choi, unvegetated seawater has the opposite spectrum features. A training area in the green band and Mahalanobis
[Joo-Hyung . . Distance Classification algorithm was adopted for classification and mapping of seagrass beds. The error matrix using
Ryu, Hae Jin Observation of lyphocn»lnduced the in situ reference data for Kompsat-2 image classification was 72.9% accurate. The average area of seagrass beds N 111- Zostera marina,
! 2015 |seagrass die-off using remote . . . paper Estuarine, Coastal and Shelf Science 154 Zostera caulescens, |Jangheung N34.436806 E126.906517 Yes Typhoon Yes
Jeong, Kitack sensing was 4.6 km2 from May 1990 to January 2012, and it was consistently >4.0 km2. A die-off of seagrass beds was 121 Halophila nipponica
Lee, observed in September 2012 after Typhoon Bolaven, Tembin, and Sanba consecutively passed the study site. When
Myung Gil Typhoon Sanba passed the study site, it had sustained maximum wind speed (147.6 km h-1) during low tide, unlike
Park, Kwang the other typhoons. We found that the water column buffer did not have any effect on resistance of seagrass bed to
Young Kim disturbance, which led to greater damage. Additionally, the three sequential typhoons that passed through during the
short time probably produced a cumulative effect. These results allow an understanding of past changes, and reveal
the sudden and influential changes in seagrass distribution. As seagrass removal might have negative effect on other
associated communities, comprehensive monitoring is required to ensure that disturbed seagrass habitats is
recovered naturally.
The seagrass Zostera japonica occurs mainly in the intertidal zone and is thus exposed to widely varying
environmental conditions affecting its growth and distribution compared to subtidal seagrasses. The growth dynamics
of Z. japonica at its upper and lower distributional limits in the intertidal zone were investigated in Koje Bay on the
southern coast of Korea to examine the environmental stresses and limiting factors on the growth of intertidal
Jong-Hyeob seagrasses. The shoot density and morphology, biomass, and leaf productivity of Z. |§pcnica were measuved in
Kim, Seung relation lg coincident megsure‘ments of environmental facwrs»a( its upper and lower dlst‘nhunona‘I I|rq|ts and in an
L intermediate zone of the intertidal area. The mean exposure time to the atmosphere during low tide in the upper
Hyeon Kim, Growth dynamics of the seagrass y . .
Young Kyun Zostera japonica at ts upper and mtemdgl zone was approximately 1.5- and 1.9-foldvlvongsv lhf'-m [hi?l inthe |nlermgd\ale and lower intertidal zones, v ) v )
Kim, Jung-Im 2016 Jower distributional limits in the respectively. Shoot density and b\omasg were significantly higher in the intermediate zone than at the upper and paper Estuarine, Coastal and Shelf Science 17519 Zostera japonica  |Koje Island N34.801542 E128.567911 No No
park, intertidal zone \ower_d\slnbutlona\ limits. Lon_ger emersion leading to a vanous_n?l enwronrf\_env.fa\ stresses appeared to rec_iuce Z
kun-Seop japonica growth in the upPer |nlsnld§\ zone, whs.reas interspecific compglmve |nl§racl|.ons related to irradiance
Lee seemed to affect Z. japonica growth in the lower intertidal zone. Shoot size, density, biomass, and leaf productivity
were lower in the upper than in the lower zone, implying that emersion-associated stresses in the upper zone had a
greater detrimental effect on Z. japonica growth than did stresses occurring in the lower zone. The productivity of Z.
ljaponica showed strong positive correlations with air and water temperature, suggesting enhancement of Z. japonica
production at higher temperatures. Thus, the predicted increases in air and water temperature associated with global 1 5
climate change might have positive effects on the growth and extension in distributional range of this species.
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Peschanaya bay _[43:203773 131128668 No No
The data on distrbution ofthree specis ofZostera i Peter the G rat Bay A urand U ssuribays)are given. The hugestareas Zosteran arha Narva bay 12.09487 13150645 No No
D swbutn ofZoster con m unities i |occupied by thikets ofZosters, m allareas w it high concentratns ofZostera perunitarea and the areas five ofvegetaton have | memeens miro Zostera ashtia W honosokbay 4260942 13086146 No No
Paym cevaLG. (1973 - o ; e e peper n Russian) b 87 145-14g]), 0T SRS
Peter the G eat Bay been albcated. The fatures of the Zoster coveron the gound, thickets ntensity and theird strbutbn f depth are decrbed. bvest TNRO lostera ponica [Sevemayabay __[12.93046 13140003 No No
Bojjarhabay 4298912 13174942 No No
kpediviibay 1263813 13013186 No No
Chamcteritisand state ofstocks of Zosteran arha : o hb bay :z “732 123;3%? 2“ :ﬁ“
 |iga . [Zoster i the southwestem portn of  {The paperpresents the esults ofalgo bg balwsearches carried out i 1971-1973 n the southw estem portin ofPeter the G reatBay, Hasecnisn THPO ; 1= |Lostera ashtia L - = ° °
Pagn ceva L. (1973 : i O ) ) paper (i Russin) ‘ 92 153-157 : T cyibay 12.66331 13110657 No No
Peter the G ratBay fion the Boim an bay |nelid g data on dstrbutn and ecobgy ofZosters, itsareas and stocks b his egbn. Lvest TNRO Zostera ponica =00 LI
o Sinchyn bay Reil Palbda bay 42,5943 13018608 No No
! Pen zovayabay 4254804 13084377 No No
Boysvan ba 12.76138 13126552 No No
o covaL, 19740 [P0 € EaRSOTbDbgy OFZosiom it [Thepaporpresnts he Eabesofthe grow b of Eavesand o so Zostes i e couse ofayer Som ¢ Ratues s apor o Russan) P45 07 bobay and fehercs e | — [ [
Peter the G reat Bay vegetative and sexual loceanograph
R v ) ) osteran arha Peter the G ratGul [12.78242 13167788 No No
a Vi a a a stera a a y. A Wapecrua TMHPO
Pam ecval.G. 1974 [Ep phytesof Zoster (he Sea ofhpan) | 1 WL Proviles the data on plntand anin alotganin saccrethg on Zostera  arha and Zostera ashtea seasonall. A stof | o p o) - |Haneenn o5 193-201{Zostera asiatia Vabnthabay _ |43.11665 1343151 o Vo
akac accrethg on o spicis ofZoster, theiroccuence and ep bhytesbebng hg o a partiubrgeographialgroup are g ven. byesti TNRO
hnokentya bay __|48.60468 14017745 No No
0 ka Bay 13.70586 13523448 No No
D swbutbn and stocksofZostern  [Forthe fstth ¢, the artik presents data on distrbuton and ecobgy oftwo specisofZostera Gostera m arha, . ashtia) i Pt e e Zosteran arha Runda bay 13.02559 13119605 No No
Pam ceraLG. (1979 |Prin one fon Cape Povomny o Cape.[northem Prit oy fom Cape Povomimny 1o Cape Bekh Ohe Sea of pan).The aras and siock ofZostem, i g gmoundshare [paper n Russin) |11 ™7 172088 10 149-154Zoster asitia iovoe Rebro bay |44.56663 136.19883 No No
Bekn been defhed. By (Golib chnaya bay 4490114 1365287 No No
Temey ba 15,0361 136.63977 No No
N bay [12.64789 13088576 No No
Eksped iba 1263813 13013186 No No
) ; The artick descrbes the causes of flictuatbns of Zostera stocks i Peter the 6 ratBay:hydm bg kalreg n  ofwaters, m assive The Piheris research of tem perate w aters Kakvab bay 12.52339 13081492 No No
) Dyman bsofsiocks ofZostera  Peterthe ! o o ool TRTTEG
pam coraLG. (1980 | devebpn entofgenerative shoots, horases i space and densty of the plnt con m unites. paper (n Russian)  [ofPacii:0 cean book  [127-130[Zostera n arha T yibay 13110657 No No
! Nanva bay 12.99487 13150645 No No
Sevemayabay __42.93046 13140003 No No
Peschanaya bay 43203773 131128668 No No
Novgordskaya bay [42.64789 13088576 No No
b resultof the stud s ofproductbn of tvo specis ofZostera fiom Apritlio 0 ctober i 1976-1978, ftwas und that its production Reil Palhda bay 125943 130.78608 No No
The productin ofZostera (ostera m arna|depends on the hydmw bg cal features ofa yearand the p knts hab itats. The d istictive e of hereashg of the production fiom spring .
basm cevaL, |1gg1 |- Zostem ashtzall ki n Peterthe |1 umm erwih n axi un valies M ay-Jike vas tmced. The poductry ofZ.n arhe wached s axh um vabies ool yearsn | g ok 873 ;Zii: :;]2:
2 b 6 reatBay shalow areas ofshalbw bays where the totalbbm ass grow th fiom Aprilo 0 ctoberwas 2943 g /u 2. 0 pen coastalareas are e
characteriied by the highestproductiviy 1 wam years:up 1o 2335 ¢ /n® brZosteran arha and up 1o 4297 g /n® brZostera
asirtia .
Iwasreveakd that b the sem Fenchsed nkts ofNovgorodskaya and Exped itsiiand i the upperhorkons tp 1 7m ) ofopen sea Novgomdskaya bay |42.64789 13088576 o Vo
IVyshkvartsev W appig ofthe don hantspecksof  |Reil Palady Bay the don hantpositon by the ara 08, 48 and T5%)and b totalbbm ass 91,63 and 41%, respectiel) the sea Zosteran arha
1 logp |Favat vezeton and anask ofthei fgmsces ke, nebidng zosten m arie. The share of e grasses accoun's 160, 3 and 134 epectivelrof e oalecoried aper o Russin) (I ndematerhydiob b calsid s sook |1ag-1zo|ostem Bwonia
Peshehodko 1ok i the ecosysten of the shalbw hibts |synthesis oforganicm aterby prin aty producers f the course ofa year. The organic m atter synhesized by sea grasses gradualy Phibsadiciatensis | o0 s L5078608 \ N
V. ofPositBay of the Sea of Japan Eaches though detritalpoolfion dead kavesand becom esan in portant fictorofsupporting a high tophi kveln sem Fcbsed ex Taludabay | g o o
nktsofPositBay.
Katinov AL, : ; A brefliemtre reviv. Exan ined i cyck, distrbutbn, hombgy, eco bgical atures abundance, producton chamcterbtisand - [pomend conn ungisof e far Fasem | i )
" (1988 [Bobgy ofthe seagrass Zostera m arha ° ) ! : : Paper (n Russin)  [seas kgoonsand bays ofan chatka and 93-113 [Zostera n arha Seaof fapan No No
Lysenko V.. practicalvabie ofZostera - the m ost in portantepresentative o seagrasses i the Northem Hem isphere. Sakhaln
The valies ofn £ro-hetem tophs b productbn and destuctbn oforgani m atier i the con m unity ofZostera m arha  Vityaz hbt
of the Sea of pan were esth ated. A d isthetive frature of the phytophkion i the Zostera con m unity & h absence ofsun m erpeak
o fproductbn. There are tvo peaks b densiy of the d iperse bacterip hnkion (he spring one = i Apriland the sun m er one -~ b
hertn enko Jine and Ju) and one density peak (n Jine) of the bacterip hnkion aggregated on suspended particks. h com parson v it open
V. Lysenko 1991 Productbnalpocessesand the mk of —lareas n thikets, the com positbn ofphytop knkion & chang g and its annualproductbn & wduchg bya ﬂ’\!mi‘ Thg bukof the " |paper (n Russin) Ecosysten tesearch: coastalcom m unities 516 |70stmn arha vt Bay 12.60064 LT Vo o
V. n cmhetern tophs 1 Zostera com m unities phytop knkton production is created in the autumn-winter period, its annual production is 12.5gC m * year ' The poducton lofPeter the Greatbay
o fbacterip knkton &2.64 8Cm " year ', it reaches a maximum in September. The annual production of bacteria and yeast on
Zostera leaves is 348 mg C G Epiphytic microorganisms can consume one~third of the organic matter synthesized by
Z0Ster.
IBased on the year-round tesearch of the prin ary productbn and destuction, itwas fund thatdatom s Cocconeis scutelum and red
Pris ery producton and akae Preophyllim klisiare the pem anentcon ponents of the ep bhyti:com m unity ofZostera n arha seagrass. h sun , ey give
[tharkn enko In imobaliestctn oforganim atterby |n ore than 17% ofthe alannualproductin ofZostera and ep phytc akgae. b January cobnildtom Naviuh grevilei s ofgreat Ecosysten research:coastalcon m unites
VL lysenko [1991 [* 00 SR GO U L e b : BIRVIEIBOTBIEAL \p o1 Russian) J : 1730 |Losteran arna Vytj Bay 12.60064 1311771 No No
iy ep bhytc otganim s b Zostera ecosysten |n portance Gp o 40% of the totalprin ary production). By abundance ofep bhyt algae, Komn ann zosteriok don hates, which ofPeterthe G eatbay
- ofthe Sea o kpan productn i Februan-J arch exceeds the productbn of Zoster. The pductdn ofn to-heterotropht: fom s bacters, yeast)
I akes 8.9% of the pioductdn ofZosters. Ep phytc  erootgann s can consun e up o 35.5% 0fZoster producton.
The stud bs vere camrbd out b M ay, Jily and 0 ctober-N oven berof2000-2002 1 Vostok Bay of the Sea o kipan. The con m unity of
apshens Subtidaln acrobenthos con m unities of  |Zostera n arha s con m on b the hnerpartofthe bay and  Tkhaya Zavod ht. The phints b ass b this con m uniy m akes
. 2004 [Vostok Bay (he Sea ofpan)under ~ [2150.0 g/n . The caku'hted fbralrath showed that the envionn entalstate ofVostok Bay deterbrated. T the 1970's the vabie of the [Paper (h Russbn)  [Russin Joumalof) arhe Bb by \.30 Ne 6 [423-431|Zostera n arha, Thhaya Zavod bay 12.89341 13272823 No No
e conditbns ofanthiopogent: ipact  |fbralrat was 2.3-2.7, then atpresent it reaches 3.3, vhih albow s us o chamcterie the waters ofVostok Bay asofaverage kvelof
i kpoluthn.
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Petrov KM .

2004

Undemw ater vegetaton at the coastalzone
ofSakhalh khnd- Landscape appmach to
investigation of coastalzone vegatatbn

The stud ks were carrid outon the Sea of apan coast ofSouthem Sakhali betw een the citis ofKholn sk and N evelk ushg hrge-
scake aerilphotography and lghtdivig equinm ent A nearly conthuousbelth the coastalportbn ofshalby abrasive temace was
bm ed by Zostera n arha seagrass con m unity. Finely d kpersed, sandy and often sity sed n entsare folowed w ith clean serrizd
colaass thikets, m hig the assocition ofZosteram arha. b the d stance fion the coast, the areas occupied by outemps of
bedrock are herashg. That i outerrin ofeekrass thitkets, presented by con m unity ofZostera m arha-Sargassun -M esoakosa~
encusting cakareous red algae. The outer seaward portbn of the abrasive temace & occupied by the com m unity ofsea grass
Phylbspad ix ivatenss. The chse hterdependence ofphytobenthos structure w it ekem ents ofthe m ompho b kal stucture of the
undem ater hndscape was reveakd.

publication(paper

Paper (n Russian)

Bulkth ofStPeterburg State University

7, N 2

58-69

Zosteran arha,
Phylbspad i iatensis

[westem coastof
south Sakhaln
Ehnd

Latitude

46.99314

142.00891

reported? (Yes or No) those threats if data for mapping

[Gusarova IS.

2008

M acrophytobenthos of the northem Am ur
Bay

Anthiopogeni transbm aton of forakcenotic con plx i observed i the inerAn urBay (kpan Sea) because of s chronic
polutbn. b total 58 algae specics are recorded here Chbrophyta - 10, Phacophyta - 12, Rhodophyta - 36) and 2 seagrass specs
Costeran arhaand Zostera fiponka) in 1986. Cenotic stucture of vegetatin i descrbed bré certa parts of the Am urBay, w ih
the bottom coverdescrptbn and dom hantspeciesbbm as ssn ent. During the kst 15 years, the fbrald iversity becam e bwer
by 28 % because o fbmwn and red akae d kappearance. G reen algac phy the m ost in portant cenotic 'k and this taxonon i group
prevaik by the num berofdon hant specis. AtD eFriza Peninsub there are fiells of seagrass w ith the m axin un m omphon etr
param eters for this area, nam ely b bm ass ofZostera m arha reaches 1.2-25 kg /m ? ata depth 0f0.5-4 m . The thickets of Zostera

In arha are beated ako fiom Cape Ugohy o Cape Peschany atdepthsover 15 m with bbm ass 0,7-23 kg /n > and awdth 030
10 0. The thickets ofZostera hponia Gtdepth 0.5 ) and Zostera n arha Gtdepths0.5-3.0m) i wiith fon 50 to 100m and v ih
bbm ass rang ng fom 0.7 to @ /m* under30-70% pro petive coverage are beated h Peschanaya Bay.

Paper (n Russian)

Ecosystem tesearch:coastalcom m unities
lofPeter the G reatBay

155

88-98

Zostera m arna
Zostera jiponica

Am urbay

43.29377

131.88439

No

Zharkov V.V.,

B.V.

Ecosysten tansfom ation and iis evenwal
Endscape n anifestatn i the
aquaculure-afiected A kkseeva cove Peter|
the Great Bay, The Sea of Japan)

[Akseev cove Popov Ekind, Peter the G reat Bay) undergone the transbm atbn under the nflence ofactivity on breed ing
aquaculure of sea scalop and m ussels, s under scintifc sunveillance during bist40 years. The m ost recent, 2008 undemwater
Endscape stud sm ade itpossb e o com pare the resulis ofprevbus and cunentsud sw ith the spatilstucture ofecosysten .
Based on m odem techno bgy, the ho listicundemvater kndscape, benthen e)m ap was desgned v ih the supportofthe GPS und
undemwaterd igital vileo profibs, 8 benthen e Geascape) types were d thguihed. Spatialcon parison ofbenthen e feHsw i
prevbusly publihed schem e ofbibcenoses kd to the conchisbn ofprogresshg irevershk degeneratbn ofspathlstucture of
ecosysten ofthe cove.

Paper (i Russin]

[UNDERW ATER RESEARCH AND ROBO TLS

2(10)

72-84

Zostera m arna

|\ kkseev Bay

42.98394

13172417

Fedorets Yu.V.,
Sharova

oA,
IAksentov K.J,
[Rakov v
Vasibeva LE,

Kosyanenk
21

Eco bg aln onitorhg ofm arhe b ta
A bkseeva cove Peter the G reatBay)

The speciic stucture of ththyop knkion and m acrobenthos oA kkseev cove has been stud d. Tt s estab lshed that the destuctbn
of fishes caviar b the sea at early stages ofdevebpm ent i connected baskaly w ith factors ofw hd exciten ent, ten perature and
salinity ofwater. The m ap ofm ercury d strbutn n the surfice hyerofgmund deposits was constucted. The thickets ofZostera

In arha stretches abng the south and south-westshores, and by a bwad belt b the hnerportion. The m axin un b assofeekass
reached 1285.1 ¢ /n . The highestd iersity ofm acobenthos specis was observed on sandy and pebbkbd ground i the zone of
colmass.

Paper (n Russian)

Proceed ngs ofthe Sam ar Scintifc Center]
lof the Russian Academ y ofSciences

V.13 N
6)

1386-
1392

Zosteran arha

A kkseev Bay

12.98394

13172417

No

IDuknin AA.

2012

distrbution ofcom m ercial

In acrophytes b the v estem Tartar Stait
Khabaroysk Temitory)

D ivig surveys (1148 divig statons) were conducted at the westem coastof the TartarStmit (the coastofKhabamvsk Territory) b the
area 0600 kn bng and the depth range fiom 1to 20 26 m 1 2008 2011, and new data on resources and distrbuton of

com m ercialseaw eeds and sea grasses were obtahed. The totalstock ofcom m ercialm acrophytes & estin ated as 259,000 t. Tt consists|
ofseaw ceds and sea grasses Zostera asitica, Z. m arna, Phylospad & iatensis, and Stephanocystis crasspes. Z. asitica fom s belss
and fiells on sandy and shdge groundsabng opened and sem tbsed shores, and Z. m arna fom s fells on shdge gounds
cbsed baysand hatbors. Zostera asiatica is the m ost representative seagrass species of the area. M onodon nantpopuhtions ofAsin|
celgmss in baysand nktsbegin fion depths05-2.0m and b the open coast fiom 7-8 m etersand extend to depthsof10-15m .
Biom ass in the thicketsm akesup to 6 kg/m *, the totalbbm ass & defned at the kvelofabout50,000 tons on the area o fabout 1,700
hectares. Zostera m arnia fom sm onodom hantsettlem ents i wel-protected bays and nletsw ith bibm ass 2-4 kg /m *. Tt generates
felds0.3-2.4 kn nwilth,and 0.5-3.0 kn i kngth. The m an popubtins ofZostera m arha are beated 1 the bays ofChkhacheva,
Sovetskaya G avan and Fakhivaya bay i the vichity ofSovetskaya G avan. Large popuhtbns ofZostera m arna beated i Sovetskaya
(Gavan Bay w ithh the seaportwaterarea, are sub pct to signifantanthiopogenic po luton. Com m on bibm ass is over21,000 tons on
the area 0 fabout670 hectares, ks the biggestpopuktons on m anknd Japan Sea coastare siuated i Chihacheva bay to the north
ofPeter the G reat Bay, over 20,000 tons on the area 0£640 hectares.

Paper (n Russin)

Evesta TNRO

170

17-29

Zosteram arha
Zostera ashtia
Phylbspad i watensis

Sovetskaya Hr:

49.00167

140.28494

devebpn entof the port)

olutbn e

KobakovN.V.

2013

Prin ery production ofm acmophytes n
estuarkes o fPrin o1ye

b esults ofthe stud s i 2008-2012, the area of thickets, the average bbm ass, the m axin um totalaboveground biom assof
thickets of Zostera m arna and Zostera jiponia i the estuaries of the rivers Tesnaya, G hdkaya, Shkotovka and Sukhodol Peter the
(G reat Bay), Avvakum ovka CentralPrin o1ye) were defied. The annualpmductins of the sea grass beds i the stud ied estuaris were
detem ned.

Paper (i Russian)

Evesta TNRO

135-148

Zostera m arna
Zostera fiponica

river Tesnaya

4267579

130.67898

river G hdkaya

42,6861

Shko tovka day

067

Sukhodo Iba

43.20578

Avakum ovka bay

43.71471

135.22781

No

Scrptsova AV,
Kalita T,
INabivaib Yu.V.

2013

Evakiatbn of the state ofthe con n unity
Zostera m arha+ Sargassum under
conditions ofanthmpogeni pollitbn

The state of the phytocenoses ofZostera m arha+ Sargassun w ere exan hied oreutiophic area at Cape Krasny @m urBay) and

In esoophic area atCape Zeony UssuriBay) b Jine 2009. Both areas are beated h Peter the G reatBay, the Sea of Jipan. b total
55 seciesofm acophytes v ere reg itered atCape Zelony Chbmphyta -9, Rhodophyta ~ 26, Phacophyceae ~ 18 and 2 species of
seagrasses) and 34 species - atCape Krasny Chbrophyta - 3, Rhodophyta - 25, Phacophyceae - 5, and 1 species of seagrasses). The
cutophc area ofCape Krasny is d sthguished by atyp kal brPeter the G reatBay specis con positbn w th bw d versity, absence of
In any com m on species and rehtively high bibm ass ofcorallne akae whereas the Zostera m arhat Sargassun palidun com m unity
the m esotophi area atCape Zelyony coull be characterized as a vio bted one.

Paper (n Russin

bvesth TNRO

174

17

257-270]

Zosteram arha

(Cape Krasny @m ur
Bay

43.20439

131.91984

(Cape Zeljony
UssuriBay)

43.18412

132.11713
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publication(paper Latitude Lontitude reported? (Yes or No) those threats if data for mappi
Cape Zelony 13211713
The sub tidaln acrophytes con m unities  seleted bealitios ofAn ursky Bay & cove south ofCape Krasny) and U ssuriysky Bay & cove Cape Knsny 13191981
south 0fCape Zekny), SobolBay, and and at the southem extrem &y ofEngeln kkind)were stdpd by the quadrant san p lng SobolBay 13196429
n ethod h June 2009. b otal 12 phytocenoses were Hentiid at the bursies. The vegetation atcape Zekny was mprsented by
Cumentstats o fsubilaln acmphye |1 PhYIGen0ses: Zostorn m i+ Surgassim palifun , Punciaris plantag inea, and Costarh costatas Desn aresths gy bia, Four
Kalia TL, |, occuned  SobolBay: pad i s atenss, Sargassum psliilum +Costark coctata, Po bsphon i m omow it Pah aria gy |Lostoram arha,
- 2014 [com m unities U ssuriysky and An ursky oho Paper & Russian)  [Russiin Joumalofl arne B bgy V. 10, Ne 6 |127-431 v No No
Scrbtsova AV, ove e Sem ot e sienogona, and Desn arestia vird st P.m onow ii Thive phytocenoses were fund at the southem coastofEngeln Khnd:Chordari Phylbspad i i atensis
s aothp fhgelliom estN eothodom ek bk, Desn arestia vird i and Costarh costata. Tv o phylocenoses w ere descrbed fiom the cove south Engeln Bhind 42.96531 131.80492
ofCape Kisny: Zostera m arna+ Sargassun m iabei, and Saccharha cichorb des. Detaikd descritins of the phytocenoses and
biom ass data fordon hantand auxilny specks are g iven. The obtahed data on the com positon of the m acmphytobenthc
com m uniities can be usefl orcoastaln arhe ecosysten m onforhg progran s b Peter the G reat Bay.
Zhariov V.. M app g ofundemw ater hnsscapes of the |The artik considers the sekctbn criteri and m ethods forpmcessig ofren ote sensh data brm app g sea shalbws. 0 the
lBazarov K.Yu. FarEastem W arne Reserve €eterThe G reatlexan ple of the study area the pricp ks and akorihn sof ntepretatin of in ages, the isues 0 fproviling work of fekl m aterik are . |Poceedngsofthe XV Conference of .

: 2015 ! : N : : . § P R e kY 500-503(Zoste Stednaya b 12.64385 13121207 N v
Es darcy EG. Bay, the Sea of Jipan) usig rem ote discussed. The results of the expertand autom ati: hteprettbn of satellie data are presented. The prospects o feartogmphc eper @RUSSN) o o phers ofSheri and FarEast P08 Foster m arha rednasa bay ° © o
Lebedey A . sensing data In onioring of hndscape d versity were shown.

Lysenko V.N.
[Twenty-one species o fwaterp hnts are fpund i the Avvakum ovka R iverestuary and urteen species — i the 0 ka Riverestary 1 3
surveys conducted 1 M ay, July, and Septem bero£2012. Zostera m arna dom hates i the extemaleswary ofbo th rivers i any
scason, whereas Po tan ogeton spp. and Ruppa m aritin a are the m ostabundant b som e bealamas of the Avvakum ovka extemal
estuary and Zostera sponia — i som e bealshalow aras ofthe 0 ka extemalestuary here it fm s perenn il setkn ents)
(Chactom ompha lium s the subdom hantspecies i the 0 ka extemalestary. b the Avvakun ovka ntemalestuay, C kdophora
zbm erata and Z.m arna are the dom hants 0 M ay, Z.m arha — i july, and Z.m arha and Potan ogeton spp. — i Septem ber, but
any botton vegetatin s absent in the 0 ka nitemalestuary. From M ay to Septem berof2012, the sun m ary b bm ass o fwater
o bakov v 7 (Com position, dstrbution, and seasonal |vegetatbn h both estarks hereased 15 tin es:fiom 0.3 to 15 thousand tons. oo m aria Zosom
" |2015  [aynan isofvegetatbn i the estarksof |The data on con position, distrbutbn and seasonaldynam s o festuarhe vegetatbn b 0 ka Bay €ontrlPrin orye) are gien. Som o [Paper (n Russin)  [Evestia TNRO 181 35-18 0 ka Bey 1368696 135.23735 no No
0 Knovik 4.v. ; . ponia
the 0 kg Bay €entalPrin o1ye) features ofbbbgy ofone of the dom hant species ofpnts - Zoster ponica are descrbed. The bbm ass ofZostera n arha b the
estaty o the Avvakun ovka R vervaried fiom 800 1o 1500 g/n * bn average 700 g/n ), the siock i estin ated at239 tons under the
1o fretive coverage fiom 20 1o 90% Under the pro petive coverge of thickets o fZostera jiponica 10-50% biom assm akes 60 ~120
2/n? On averge 90 g/n 2), and the stock s estin ated at3 ons. The thickets 0fZostera m arna b Tihaya cove underpro petive
coverage 40-70%, bbm assm akes 1000-1500 g/n * bn average 1200 g/ 2), and the stock am ounted 1o 41 tons. The thickets of
Zostera ponica underpm fetive coverage 20-50% the b assm akes 180-400 g/ > bn average 210 g/ 2), the stock s estin ated
at1 tone. Zostera n arha dom hates i the estary of the Avvakun ovka R irer thioughout the giow ng season. Zoster aponia fom s
perenninlpopuktins i 0 ka Bay,
Kitba 13.06453 13419534
. ; vk Krai M ybogradovka bay_|43.29064 134.68556
[ The description of modern condition of Zostera beds in northern coast of Primorski Krai is given. The stud s of the 2000
M ok Rybobv gy 54675 13479229
Kubpanoy V. showed that the hrge Zostera populitins have not changed theircond itbn over the past30 years. b com parison of the figures of b - -
Sokoknko DA |2015 | 0dem conditon ofZostera beds h the | the 19705 and 20005, one can note that 1 som e areas there was an herease i the areas of thickets Kitcove, M ibgradovo cove), P Rty [P T T, M AT i, 9g-g9 |Losteram arha Zostexa [Rynda bay 43.02559 131.79605 N o N o
o 7. vl coastalw aters ofPiym orsky reg bn otherparts the areas of thickets have notchanged signifcantly 0 ka cove, M ovak-Rybo b cove), and 1 others theirdeclne Gynda conservation, con m ercinland techn calusel asutia
Bay, M atmosskaya cove). The to talarea of Zostera fies i the coastalwaters o fnorthem Prin o1ye has hereased fiom 2.2 thousand
hectares to 3.2 thousand hectares. M atosskayabay  [43.32276 13478315
Tidhaya Zavod bay 152712823
610w h dynam s ofthe soagmss Zostera | ATk discusses the m ost nfom ative d kators ofbo-nd katbn i m arhe waters b Peter the Great Bay (he Sea of Japan) w ith Zhitkov ba;
ek V.6 g s o8 the use ofeclgmss Zosteram ariia. The depth ofgrow th ofeekmsses, the w il th of the thickets, the density of the grow th and bemathnal bumalofexpern onial Cape Kmsn 13191981
. v feore [ PP In omho bgy ofshootswere analzed i the watersofthe bay. liwas den onstrated thatam ong them only the density ofgiow th of ~|[Paper (n Russin) » 10 190-192Zostera m aria Cape Zehon 4318412 13211713 No No
Paviva A.v. bwerdstrbutbnallin s b the hiertidal ¢ . " education
e Zostera m arha shoots & significantly d iferent h pure and po lited waters, which albws us to recom m end this opton asan ndeator
ofecobgkalsate ofPeter the G roat Bay. Tokarevsky koshka  [13.07663 13181297
Zharkov V.V, T . . . . .
. . |wom ethodsofmdim et comectin were used o com pk the m aps ofsea grasses i the eastem sectbn of the m arne wserve. 6 cosystem sand theircom ponents b
[Bazarov K.Yu., M appig ofhigheraquati vegemtin |0 T B O O o tthe bt et s vy e e e
EgddarevEG., [2015  [the castem sectbn of the FarEastem et e e Joi . e Ry v et ol e sty e VA T e e Al e DA Paper (n Russin) | 0XhIeasTEm ASH: Vo Wton and cynan < 183-188|Zostera m arna Srednaya bay 12.64385 13121207 Yes [yphoon Yes
g com parkon v ih the dep th-hvariint hdex. The amas o foverstow th were cakeukted by ushg data 072001, 2013 and 2014. The lofnatural naturaland resource, and sochl
Lebedev A ., M arhe Reserve ushg data ofLANDSAT-8 ! !
" avaikb ity o fpmocesshg m ethods ofthe rem ote sensiig data 1o m onitor the coastalw aters vegetation was verifid. land econon i ti:
 harion vy o b b hndscape ntofihe  |The assessm entoftie con m unites and state ofhabitats b Sevemaya vkt @ ursky Bay, Peter the G reatBay, The Sea of hpan) vas

ey o |feobsLat hndscape assosm entolhe o id outto detem he the m acmbenthos fxonom & com positbn and quantiatie hdtators Detaied botion topography and .. [The Scintific W orks o fFarEastem State ; develbpm entofthe porr,

Sn imova EV., [2016  |cunentstate ofbta h Sevemaya ket . Paper (n Russin) ! 2 11-16  |Zosteran arha Svemayabay  [12.93016 13140003 Ves Vos

sedin ents distrbutbn m apswere con pied. M acozoobenthos & don nated by pobchaetes, chm s, starfsh. The average bbm ass of Techn ial Fiheris Un wersiy o lutbn, aquacuture
Lebedev AN . @m ursky Bay, The Sea of Jipan) g ;

z00benthos was 100-300 & /m 2.

lIn dune 2014, the seagrasses community was studied by the method of sample plots in the bay formed of Tokarevsky Koshka

(Eastern Bosporus strait, The Sea of Japan). T I i and structure of the

benthic macrophyte community were investigated. In this area, 39 species of the marine macrophytes including Chbrophyta
Kaliia T [The m odem state ofZostera m arha 6 (15%), Rhodophyta ~22 66%), Phacophyceae ~ 10 species @6%) 1l seagrss - Zostera marina (3% ) were identified in total. The Tokarevsky koshka hsmmaroRtomsd
Serpsove Ay, 2017 [comm unity at Tokarevsky Koshka Ghe Sea |poor taxanomic composition, high abundance of opportunistic species and their emergence to the role of auxiliary species Russian Joumalof) arne Bb bey i pross Zostera m arna Eastem Bosporus [13.07663 13181297 Ves bestin POTHN,

o pan) were characteristic of phytocenosis seagrasses in the area of Tokarevsky Koshka, A t the san e tin e the pmportbn ofhigher [z

taxa were typ alofthe ckarvaters ofPeter the G reatBay. So, i ezl is crassipes, beated

i the bay at Tokarevsky Koshka can be regarded asa destioyab k one, as beig i the early siages ofanthropogeni transfom atin

and wators chssified as a ton perate poluted.
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2008

Title of publication

Distribution of a map on spawning grounds of Pacific herring =2~ EIFIE Ty TN ERAENSD

Abstract (If English abstract is not availabe, please copy and past Korean

version)

[Wakkanai Fisheries Research Institute published a map on seagrass and
seaweed distributions where Pacific herring, Clupea pallasii spawn around
Cape Noshappu near Wakkanai, northern Hokkaido Island, Japan by analyzing
aerial photography.

Type of

publication(paper.

report

Name of journal

Current progress of research Marinet (S{ERH I

e

627

Pages

NA

Seegrass species

Phyllospadix iwatensis

UNEP/NOWPAP/CEARAC/FPM 15/12

Name of location

Fujimi. Cape Noshappu, Hokkaido Island
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Are GIS

Coordinates (latititude and Threats of Describe details of
the polvzon

12pping a pin. ontitude _seagrass threats if

No No

4543556] _ 14163778|

1998

Searching spawning grounds of Pacific herring = D EBRIBFIEIRT

Researchers of Wakkanai Fisheries Research Instituute found eggs of
Pacific herring, Clupea pallasii on one seagrass species, Phyllospadix
iwatensis and one Sargassum specie, Sargassum confusum C. Agardh 1824
around Rumoi in northern Hokkaido Island, Japan in March 1998.

report

Current progress of research Marinet (SXERBFZE 4

347

INA

Phyllospadix iwatensis

1987

Relation between shoot and seed distributions of eelgrass bed

Distribution of shoot and seed of eelgrass Zostera marina, were compared
in an eelgrass bed in Okayama Prefecture, the Seto Inland Sea. The former
was observed by SCUBA diving on June 4th, 1981 and the latter was
surveyed by collecting mud samples with a grab-type bottom-sampler on
August 17th, 1981. The distribution of shoot and seed were closely related
with each other, the points of denser distribution of shoot showing denser
distribution of seed. The results suggest that the distribution of seed is an
important factor for existence of eelgrass bed. It will be possible to create
elgrass bed artificially by sowing eelgrass seeds at the place where
ing conditions are suitable.

paper

Nippon Suisan Gakkaishi

53 (10)

1755-175¢

Zostera marina

2005

Effects of light reduction by sediment deposition on leaves and sand movement on eelgrass distribution (Zostera
marina L) at Hiroshima Bay in the Seto Inland Sea, Japan. (In Japanese)

[The objective of this study is to clarify the effect of light reduction by.
sediment deposition on leaves and sand movement on eelgrass distribution
for obtaining fundamental knowledge on the formation of the eelgrass
(Zostera marina L) habitat. We investigated light regime and sediment
deposition on leaves near the lower edge of an eelgrass bed, and monitored
sand movement and transplanted eelgrass in an unvegetated site near the
higher edge. The average light intensity through sediment deposition on
eelgrass leaves was estimated to be approximately 3 E m-2 d-1 <. Sand
movement at the unvegetated site ranged from ~10 cm to 12 cm and was
more unstable than that at a natural site. Scouring for two months reached
up to 10 om, and seedlings disappeared at the unvegetated site near the
higher edge. However, the number of vegetative shoots in the unvegetated
site steadily increased. These results suggest that vegetative shoots can
survive within 10 cm washouts and the growth of eelgrass near the higher
edge of an eelgrass bed is restricted to vegetative reproduction.

paper

| Journal of Japan Society on Water

28 (4)

257-261

|Zostera marina

1997

Technology development experiment for creating spawning grounds of Pacific herring =

Gentral Fisheries Institute of Hokkaido conducted surveys on seagrass and
seaweed distributions by 19 line from the shore to 100 m offshore and
quadrat sampling at 209 stations along the lines around Atsuta Village
northwest coast of Hokkaido Island, Japan. Three dominant plants were

BRI DT

kelp, padix iwatensis and in order of
standing crop.

report

Hokkaido Fisheries Station Newslett

13-16

Phyllospadi iwatensis

Ishikari

No No

4396056,
346083328

14164083
134.1357911 No No

341277352 1322360866 No No

4339583| 14142806  No No

2001

[Where do Pacific herring spawn? An example of Atsuta Villge = [FEALIBRTI<ERT 20N —EEF OB
P

[Marine plants that Pacific herring, Clupea pallasii spawned were
investigated along the coast of Atsuta Village, northwest of Hokkaido Island
in 1996 and 1997. They were Phyllospadix iwatensis, Stephanocystis
hakodatensis, Sargassum confusum and Mazzaella japonica. However, Pacific
herring eges were mostly attached on fronds of P. iwatensis.

report

Hokkaido Fisheries Station Newslett]

14-17

Phyllospadix iwatensis

lIshikari

4336167  14142583]  No No

2004

What is Phyllospadix iwatensis that recently attracts attention as spawning substrate for Pacific herring Jiff. =|

CUDERRBELTEESATOSBEIHELIT?

Pacific herring, Clupea pallasii spawn their eggs on Phyllospadix iwatensis.
leaves. It was verified that their spawning grounds around Atsuta Village,
Zenibako of Otaru Gity in 2002 and Yoichi Town in 2004. P. iwatensis is
very important for Pacific herring population near Hokkaido. Ecology of P.
iwatensis was introduced.

report

Hokkaido Fisheries Station Newslet

7-10

Phyllospadix iwatensis

[Yoichi

4324444] 14072417 No No

2006

Present status on geographical distributions of Zostera species along the coast of northern Hokkaido Island L
AL RIS T BT IEREOA OB

[The authors investigated seagrass distributions in an area of Soya Branch
Office of Hokkaido Prefecture by observation with lowered underwater
camera and diving in 2005 and 2006. They found 8 locations where seagrass
species were distributed and sampled specimens. Species were Zostera
marina, Zostera japonica, Zostera caespitosa, Zostera asiatica and
Phyllospadix iwatensis.

report

Hokkaido Fisheries Experimental Station Newslett|

73

11-15

|Zostera caespitosa

Phyllospadix iwatensis
|Zostera marina
Zostera asiatica
Zostera japonica

Fujimi

14163556]  No No

4542583

4549778|

|4|.957% No No

4537611 141.65056]  No No

4520333 141 13773' No No

Funadomari

4544222|  14103528]  No it

Esanuka

45.24333] No No

4519194 14251694 No .

[Poro-numa

4528139 14222889 No No
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- n « e
meoipublmmm‘ Abstract h abstract is not a lease copy and past Korean  Type of RS— N — FR— ates (latititude and Threats of Describe details of Are GIS
version) public ape ntitude  seagra: hi polygon
Muroran Branch of Hakodate Fisheires Institute surveyed seagrass bon-Cho a201381] 14314881 Mo o
and their samples for “Research on development of seagrass
bed creation techniques considering biodiversity” funded by Fisheries Usu 4251861, 14076278 No No
[Agency of Japan from 2006 to 2008 The researcher found and sampled i 4213167 14289667 No No
scagrass species at 13 locations from southern Hokkaido coast except that Touyo(Touyo-Tonners) 4195472 14320722 o No
from east Iouri to west Hidaka Erimo-misaki(Shin-koh) 41.93861 1432425 No No
Usu(Usuwan-kuchi 4251611 14077833 No No
inarmi 4248444]  14070778]  No No
Minamiusu 425 14079583  No No
Phyllospadix iwatensis utori-misaki) 42.495278 140.77361 N N
007 Surveys on distributions of Zostera species along the Pacific coast in southern Hokkaido SHAIA T £ BIEDT T eoort Hokkeido Fisherios Exporimental Station Newslett 74 1214 |Zosteramarina arutori-missid < <
EENMAET P P [Zostera caespitosa (Charat: 4230722 14098167 No No
Zostera asiatica tsu jumi 4226861| 14252611 No No
-iseki) 4245167 1411975 No No
Sunahara 42125 14064583]  No No
Usuiii isaki 4193694 14094948 No No
Choushi 4185278 141150 No No
Ooma 4174667 14107722]  No No
Fukuyama 41.4275 140.11056) No No
Moheii-gyokoh 4175778 14060611]  No No
Kikonai 4169667| 14048389  No No
The present paper deals with the flora of seaweeds and seagrasses on the 370002076 1370117071] _ No No
coast of Ishikawa Prefecture. The fieldwork was carried out during the
N N
period from January 1997 to January 2000. The numbers of species 310002676 132.0117971 ° °
collected was 197 including 23 species of Chlorophyceae, 58 species of 37.3983886| 137.245804]  No No
Phaeophyceae, 111 species of Rhodophycese and 5 species of marine 37.3082746] _137245003]  No No
flowering plant Zostera marina 37.2138024| 1370655142  No No
[Zostera japonica N N
2002 List of marine plants from the coast of Ishikawa prefecture. (In Japanese) paper Bulletin of Ishikawa Prefecture Fisheries Researc|3 1A118 |Halophila ovalis 31.1652018, 1870447451 2 2
Zostera cacspitosa 371652618 1370447451 No No
Phyllospadix japonicus 363250713] 1362763813 No No
36.3390436| 136.2886458]  No No
37.5309289| 137.2608021 No No
37.4212373] 1369837230  No No
37.2070813| 137.1944302]  No No
[This paper describes the results of observation on the distribution of Lake Nakeumi 35.491171] 1332247188] ves | wil be decreased| No
endangered aquatic macrophytes in Lake Shinji and Nakaumi, southwestern 54518626 133.128638] ves | will be decreased| No
Honshu, Japan. Distribution of six submerged (Potamogeton pectinatus L., 354676831 1330537245 ves | will be decreased| No
P. panormitanus Biv., Ruppia maritima L., Zannichellia palustris L., Chara 354678044 1330561116] ves | will be decreased.| No
corallina Willdenow var. kyushuensis Imahori and Zostera japonica Ashers et 354671046] 1330630715(ves | will be decreased.[ No
Gracbn.) and one emergent macrophyte (Carex rugulosa Kikenth) are 354675133] 133.0616817] yes | vill be decreased.| No
shown and their characteristics features are also shown. 354625493 es | wil be decreased.] No
354624715 es | will be decreased.] No
354518914 133.1039350]  ves | will be decreased.] No
35.4601213| 133.1263138 es will be decreased. No
354522416_133.1464709] ves | will be decreased| No
35.4477735] 1331585065 _yes | will be decreased.| No
354362344 133.1758943] ves | will be decreased| No
Loke Nakaumi 354363788] 1331986021 ves | will be decreased | No
2001 Distribution of endangered aquatic macrophytes in Lakes Shinji and Nakaumi. (In Japanese) paper Laguna s 95-100  [Zostera japonica Lake Nakaumi 354480427 133.2110318] yes | will be deoreased.] No
Lake Nakaumi 35455020| 1332589220] ves | will be decreased.| No
Lake Nakau 35447806 1332141488] ves | will be decreased.| No
Lake Nakaumi 354861471 1332296443 ves | wil be decreased| No
Lake Nakaur 355123627 133.1870579] ves | will be decreased.| No
Lake Nakaur 354837856 133.1775216] ves | will be decreased No
Lake Nakeumi 355250719 133.195046] ves | will be decreased.] No
Lake Nakau 355080219| 133.1674444] ves | will be decreased.] No
Loke Nakaus 35486788 133.1559395] _ves | will be decreased.| No
Lake Nakaumi 54858125 133.1473508] ves | will be decreased.| No
Lake Nakaumi 133.1362841] yes | will be decreased.| No
355115388 133.1318924] ves | will be decreased.| No
1331539821 _ves | will be decreased| No
55362668 133.1602402] ves | will be decreased.| No
Lake Shinji 354715115 es | wil be decreased] No.
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Sakuno, Y. Sochea, L. Kunii, H.,

2009

Title of public:

[Estimation of Zostera bed coverage using Balloon with video camera. (In Japanese)

Abstract (If English abstract is not availabe, please copy and past Korean
)

version)
[Estimation of Zostera bed coverage using balloon with digital video camera
in Lake Nakaumi, Shimane Prefecture, Japan was tried. The simultaneous
field survey was done in Tonoe water region and in the southeast shore of
[Moriyama Dike on May 30, 2008. As a result, it was confirmed that the
Zostera bed coverage of 200 - 250 m scale was distributed in these areas
by using the video data. Moreover, the method of classifying the marine
forest from RGB data of the video images was shown by applying “Bottom
Index (BI)" method. Finally, it was shown that the BI method was effective
[for the Zostera bed coverage extraction in the lake.

paper

Name of journal

Proceedings of hydraulic engineering

Volume

1357-136:

Zostera marina

UNEP/NOWPAP/CEARAC/FPM 15/12
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Name of location

Lake Nakaumi

12ppi
35

Coordinates (Iatititude and Threats of Describe details of Are GIS

ing a
5332439

1332031611

Lake Nakaumi

355174525]

133.1854858)

Lake Nakaumi

355307051

1332007779

No

No

Nabata, S. Abe E. Kakiuchi, M.

1992

On the “Isoyake” condition in Taisei-cho, Hokkaido

The authors studied quantitative distributions of animals and plants in
barren area off Taisei-cho located in southwest Hokkaido Island and
observed formation process of seaweed beds after deployment of
substrates from 1985 to 1986.

report

Scientific report of Hokkaido Fisheries Experimen]

Phyllospadix iwatensis

42.143056|

139.9147:

No

No

|Agatsuma, Y.

1997

[Ecological studies on the Population dynamics of the sea urchin Strongylocentrotus nudus.

Ecological studies on the population dynamics of the sea urchin
Strongylocentrotus nudus have been carried out at 13 survey sites off the
coast of southern Hokkaido from 1980 to 1995. The reproductive cycle,
occurrence of echinopluteus larvae, recruitment of the 0 yearold juveniles,
process of somatic and gonadal growth attributable to algal feeding, and the
environmental factors leading to annual fluctuations in the number of
iuvenile recruits and the subsequent commercial catch have been detailed
[from data collected over this period. In order to form algae communities on
coralline flats where only crustose coralline algae occur (termed “lsoyake™
in Japanese), the succession of marine algae after the removal of sea
urchins was studied. Furthermore, in order to establish the enhanced
culture of S. nudus on coralline flats where previously there was no
commercial catch, field experiments on gonadal increment have been
carried o

report

Scientific report of Hokkaido Fisheries.

vilospadix iwatensis

Mitsuya-Genwa

4201917]

[Esan-Hiura

41.77083] 1410961

140.1002

Narugami

4213

139.9680

[Yoshioka

4144528]

1402369

Kerimai

42.22278]

14262528

Fukushima Iwabe

4151472]

14037111

No

No

Hoshikaws, H. Tajima, K. Kawai

2002

Effect of vegetation and topography on the spawning bed selection of herring. Clupea pallasii

[Pacific herring (Glupea pallasii) spawn in Atsuta, on the west coast of
[Hokkaido, northern Japan, was surveyed by divers in 1998 and 1999. Some
grooves existed on the flat rocky shore developed at Minedomari, Atsuta.
Spawning beds of herring were located near the grooves year by year.
[Herring used seagrass, Phyllospadix iwatensis, as spawning substratum.
[Maximum egg density was 101,375 per small quadrate (0.25 m x 0.25 m) in
1998. Seagrass biomass affected egg density. Seagrass biomass, leaf density|
and number of eggs per seagrass biomass unit were significantly higher
within grooves outside of them. These surveys showed that egg distribution
is dependent on the seagrass density and the groove existence on th
rocky shore available for use as a passage to enter the shallower area at
[Minedomari, Atst
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Phyllospadix iwatensis

inedomari

43.33556|

141.4225]

No

No

Hoshikawa, H. Tajima, K. Kawai 1|

2002

Water temperature and salinity in the spaqwning bed of hering (clupea pallasii), and estimating of spawning
oreriod based on the water temperature

[Water temperature and salinity in herring spawning beds on the rocky shore
were surveyed at Minedomari, Atsuta, Hokkaido during the 2000 spawning
season. Water temperature was 4° C during mid-March spawning and 7-8°
C at the mid-April hatch. Average temperature was 52° C in the spawning
bed and 4.7° G at deeper bottom off Minedomari. Cumulative temperature
rom spawn to hatch was 138.8° C in the spawning bed. This value was.
almost equal to the 136° C obtained in the laboratory where eges were
kept under 85° C. Spawning period in field could be estimated based on
cumulative temperature for respective developmental stages and water
temperatures. Salinity changed very widely from 7 psu to over 30 psu after
the end of March due to melting snow. Spawning on the shallow rocky shore|
at Atsuta adapted to reduce the incubation period through higher
temperature and obtain good conditions for development and hatch out
through adequate salinity

report
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Phyllospadix iwatensis

Minedomari

43.33556]

141.4225]

No

No

|Akaike, S. Tada, M. Takiva, A. In]

2002

[Natural spawning beds of herring in the Rumoi distinct along the coast of northwestern Hokkaido from 1998 to

2001

[Natural spawning beds of herring (Clupea pallasii) were investigated along
lthe Rumoi coast. Hokkaido. Japan from 1906 to 2001. Seven spawning beds
were found at seaweed beds shallower than 2 m deep from 1998 to 2001.
[Milky-white turbidity of the sea surface due to herring spawning was.
observed in three times (Reuke in 1999, 2001 and Onishika in 2001)
Estimated total number of eges ranged from 84.5x10°6 to 263.1 x10°6,
average egg density ranged from 10834 to 571000/m2, and maximum egg
density ranged from 176 x10°3 to 25 x 10°6/m2. Species of seaweeds.
attached with the large number of eggs were Phyllospadix iwatensis.
Sargassum confusum and Coccophora langsdorfii. Daily average of water
temperature during spawning periods ranged from 2.8 to 4.7° C. Spawning
bed salinity in these periods was diluted and fluctuated due to melting
snow. On spawnin; was calm with the character of low wave height,
low wave velocity, easterly winds, and cloudy sky. Spawning herring schools
were beloved to approach spawning beds from offshore through sea-floor

[trenches

report
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Phyllospadix iwatensis

reuke

4391472]

14161583

No

No
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Title of publication Name of journal Volume Name of location

Abstract (If English abstract is not availabe, please copy and past Korean  Type of
) publication(paper

ude and Threats of Describe details of Are GIS
version) Lontitude _seagrass _ _tho: if __polygon
In order to develop a technique for algal bed formation, the growth and
maturation of the perennial brown alga Sargassum confusum that adhered
to concrete plates were examined. The concrete plates were placed at the
ground level in the area with S. confusum vegetation at Minedomari, Atsuta,
in July 2000 The plates were then relocated at a depth of 1 m and 3 m in
December 2000, at 5 m in January 2001 in the same area, and at 1 m in
[January 2003 in the southern part of the area where Pacific herring spawn.
The length of S. confusum on the plates was measured. The mean length of No No
5. confusum on the plates set under severe wave conditions (depth: 3 m)
was lesser than that under calm wave conditions (depth: 1 m and 5 m). The
[mean length of . confusum on the plates was lesser than that observed in
natural vegetation around the plates at the southern area. The maturation
of S. confusum was observed on the plates at the age of three years. These|
results suggest that algal bed formation should be carried out for three

Kaneta, T. Sakurai, L 2006 | Growth and maturation of the perennial brown alga Sargassum confusum adhered on concrete plates report Scientific report of Hokkaido Fisheries Experimen| 70 113-117_|Phyllospadix iwatensis __|Minedomari 4334778] 14142083

[The horizontal distribution and quantity of natural resources of seagrass
(Zostera marina and Zostera japonica) in brackish Lake Obuchi, located in
the center of the Shimokita Peninsula in Aomori Prefecture, were observed
by image analysis of an aerial photograph and aqualung diving from June
2004 to April 2005 Distributed water depth of Zostera marina and Zostera
japonica were approximately 1 = 1.5 m and < 05 m, respectively. Total area
of seagrass in the lake was approximately 0.08 km2, which the Lake Obuchi Yes  |ophication and herb|  No
corresponding area to 2% of the surface area of the lake. Maximum and
[minimum values of total quantity of natural resources (a leaf and root parts)
of seagrass in the lake were showed approximately 72 t (June) and 22 t
(April), respectively. The total quantity of natural resources of seagrass in
Horizontal distribution and natural resource of seagrass in brackish Lake Obuchi, Aomori Prefecture, Japan. (In [this work was approximately similar to that of approximately 30 ~ 40 years
panese] B

Ueda, S. Chikuchi, Y. and Kondo,|2006 paper Japanese Journal of Limnology 67 113-121 |Zostera marina 40958055
[Muroran Branch of Hakodate Fisheires Institute surveyed seagrass NA 41.9510709] No No
distributions and their samples for “Research on development of seagrass NA 41.9206467] No No
bed creation techniques considering biodiversity” funded by Fisheries NA 41.8528389] 141.163326! No No
[Agency of Japan from 2006 to 2008. The researcher found and sampled NA 417241105 1410675488 No No
seagrass species at 13 locations from southern Hokkaido coast except that NA 41.66833843]_140.4666555] _ No No
[ [from east Iburi to west Hidaka. NA 41.967626] No No
Yoshimura, K. EHE= 2007 i’ggjﬁ"" gs“" Zostera species along the Pacific coast in southern Holdaido lsland MRIA T #BMOT ¥ report Hokkaido Fisheries Experimental Station Newslet{74 12-14  |Phyllospadix iwatensis  [NA 42.0941562] 1429271919 No No
NA 42.279929] 142.3546268]  No. No
NA 42.4447281] 141232101 No No
NA 42.2998967] 1409711306] _ No No
NA 42.1345992] 1406906893 No No
NA 414120096 140.1447119] No No
NA 42.4905479] 1407777087 No No
HIS model on eel grass beds based on their distributions in Ena Bay LF8 DREBAH7—HI<E LY The authors developed a Habitat Suitability Index (HIS) model that quantify . . Zostera marina Ena Ba 35.1453877] 1396673031 No No
| Takayama, Y, Ueno, S., Katsui, H.{2003 ohsEE = abitat ‘environments|oF Zoateralmarinal Lsing radiatian|onthe sea battom| [P2P2" Proceedings of Goastal Engine %150 1136-1140 0 iea = Bny S raoor = 5
Department of Environment and Forests, Mie Prefecture surveyed seagrass NA 34.2624012] No No
and seaweed beds in Katada and Shinmei areas in Ago Bay, Mie Prefecture NA 34.3132426) No No
Outline of environment iprovement experimental project in 2005 with useful microorganisms ¥ % 17 ££ & # A#i |from 2003 to 2005 with marine environments. Zostera marina NA 342616408 136.8358348)] No No
Pepartment of Enironment and 12008 £ LPREYERAF RERESLADORE repert A VA VA ostera japonica NA 342607865] 1368209277 No No
NA 342612734] 1368344326] _ No No
NA 342615861] 136.8286773]  No No

in order to clarify a mechanism to form a new community of Zostera marina,
|the authors continued field observation to monitor a Z. marina bed newly
formed during three years and also simulated seed supply by a numerical
model. The filed observations reavealed that dynamics of Z. marina
community was influenced by a water temperature and a light environment.
The numerical simulation showed that seeds were settled on the sand bed NA Yes ied in an area whei No
under offshore wave with a wave height of 1.5 m and a period of 5 s and
seeds were buried in the sand under a wave height of 2.0 m and a period of
7 5. A transplantation experiment of at a site where seeds and seedlings
Understanding the actual conditions of ell gras bed expansion and an experiment to form a new eel grass bed by [couldn’ t settle showed that seedlings with a shoot length of 110 mm
FIEBIL LTSI p

Yamali K. Shinpo. Y. Tanaka, M.|2006 artificilly germinated could colonize and form a Z. marina communit aper Proceedings of Coastal Engine 1006-101]Zostera marina 35.2693200| 1395702008

The authors examined relations betwesn seagrass beds and tidal flats . Kushida River Estuary, Ise Bay Yes | seagrasses growal No
o bods and th T — R H (24514 5 530> | dstributed in different geomorphological areas: brackish lagoon (tdal it in ZZ°S‘°”. mening]

. T and Mikemi, A, /M A48 2006 Soaass bods A e o | ] = B Saroma Lake in Hokkaido), the foreshore (tidal fat off Futtsu in Tokyo Bay) paper Chikyu Kankyo $5RTE4E 1@ | 207213 e o 2480617704136 5705721
AR and the river mouth (tidal flat of Kushida River in Ise Bay) and discussed Zosteraasiatica - (Lake Saroma CHLTLS te =
the importance of seagrass beds for tidal fats. Lake Saroma 1141 No No
[Gape Futtsu, Tokyo Bay 353172898 No No
[Cape Futtsu, Tokyo Bay 35.3150555) =" No
- Relationship between Underwater Light Gondition and Lower Depth Limit of Zostera marina in Goastal Area of | The authors measured ight environments of PAR in Zostera marina beds [P . off Nejii i, Maizuru Bay 354676284 135.3292166] Yes | seagrass leaves lo] _No
Honi. T.and Wada, . FRIEAH 2005 Kyoto Prefecture SABFARIZAIT B15L 7 TED S LT off Matsuzaki in Meizuru Bay and off Nagae in western Wakasa Bay at report _|refectural Marine Research Center RAMFFLAH 27 | 35-36 Zostera marine ot Nagae. Wakasa Ba 356503176 1352634318 No No
[The authors investigated seagrass distributions in an area of Soya Branch NA 454380043] 1410108507 No No
Office by observation with lowered underwater camera and diving in 2005 NA 45.3869383]_1416290329] o No
and 2006. They found 8 locations where seagrass species were distributed b NA 45.3809709| 1416375042 No No
) and sampled specimens. Species were Zostera marina, Zostera japonica, e atensis | [NA 454941393 141.9764755] __No No
|Akaike, S. and Goda, K. 75 —|2006 [Present status of Zostera species along the coast of northern Hokkaido Island ALi3E ALERAEEIC#51THF7 Y E  |Zostera caespitosa, Zostera asiatica and Phyllospadix iwatensis. b Hokkaido Fisheries Experimental Station Newsletd73 1115 |zostera japonica INA 453434013|_142.1622563| No. No.
505 #H OB Zost i N. 45.132276( 142.4078044] No. No.
Z:st::: :Zfs‘::csa N 452448867 1422872428]  No No
N 454184756 1418103833 No No
N 454384981 1410138993 No No
N 45305455 14162359061 No No

There are more information about literature being reviewed in Japan.
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Country Name of area Area (kmz) Sensor name Aquision date Data type Resolution Price per km? Price Price in USD based on

currency rate of Aug, 2017

16 km? Landsat MSS 1979/6/12 4 bands 80m Free Free Free
16 km? aerial photography 1984 1 band 2m

16 km? Landsat MSS 1989/5/1 4 bands 30m Free Free Free
16 km? 1990/6/2 7 bands 30m Free Free Free
16 km? Landsat TM 1995/12/9 7 bands 30m Free Free Free

China Swan lake

16 km? aerial photography 1997 1 band 2m

16 km? Landsat TM 2001/9/21 7 bands 30m Free Free Free
16 km? Landsat ETM+ 2002/6/11 7 bands 30m Free Free Free
16 km? Landsat ETM+ 2004/8/12 7 bands 30m Free Free Free
16 km? Landsat ETM+ 2005/3/23 7 bands 30m Free Free Free
16 km? Landsat ETM+ 2005/10/17 7 bands 30m Free Free Free
16 km? Worldview 2006/3/27 7 bands 2m 200 RMB| 10000 yuan (RMB) 1450
16 km? Landsat ETM+ 2006/8/17 7 bands 30m Free Free Free
16 km? Landsat ETM+ 2007/1/24 7 bands 30m Free Free Free
16 km? Landsat ETM+ 2008/8/7 7 bands 30m Free Free Free
16 km? Landsat ETM+ 2009/4/3 7 bands 30m Free Free Free
16 km? Worldview-2 2012/10/23 4 bands 2m 200 RMB| 10000 yuan (RMB) 1450
16 km? Worldview-2 2016/3/27 4 bands 2m 200 RMB| 10000 yuan (RMB) 1450
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Country

Japan

Name of area

Area (km?)

Sensor name

Aquision date

Data type

Resolution

Price per km?

Price

247,212

UNEP/NOWPAP/CEARAC/FPM 15/12

Price in USD based on

currency rate of Aug, 2017

109 km? GeoEye-1 2014/11/22 4 bands 2m 3,000M (:30% discount) 2200

Himi (Toyama Bay) 500 km? RapidEye 2016/3/17 5 bands 5m 260M (_503; :ij?sic?t?nlf)] 1200
35 km? Worldview-3 2016/11/13 8 bands 1.6m 3,800 143,640H 1300

Landsat-8 OLI 2015/6/1 4bands 30m Free Free Free

Landsat-8 OLI 2014/11/21 4bands 30m Free Free Free

Landsat TM 1991/11/22 4bands 30m Free Free Free

Landsat TM 1992/6/1 4bands 30m Free Free Free

Landsat TM 1994/3/3 4bands 30m Free Free Free

Nanao Bay 50 km? Landsat TM 1996/3/24 4bands 30m Free Free Free
Landsat TM 1999/3/1 4bands 30m Free Free Free

Landsat ETM+ 2000/3/27 4bands 30m Free Free Free

Landsat TM 2004/2/11 4bands 30m Free Free Free

Landsat TM 2007/2/3 4bands 30m Free Free Free

Landsat TM 2008/3/12 4bangsg 30m Free Free Free

Annex VI
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Country

Name of area

Area (km?)

Sensor name

Aquision date

Data type

Resolution

Price per km?

Price in USD based on

currency rate of Aug, 2017

Korea

Jangheung Bay

16 km?

Landsat 5TM 1990/5/21 7 bands 30m Free Free Free
Landsat 5TM 1991/12/2 7 bands 30m Free Free Free
Landsat 5TM 1992/10/2 7 bands 30m Free Free Free
Landsat 5TM 1993/1/5 7 bands 30m Free Free Free
Landsat 5TM 1994/5/16 7 bands 30m Free Free Free
Landsat 5TM 1995/12/27 7 bands 30m Free Free Free
Landsat 5TM 1997/3/5 7 bands 30m Free Free Free
Landsat 5TM 1999/3/11 7 bands 30m Free Free Free
Landsat 5TM 2000/3/13 7 bands 30m Free Free Free
Landsat 5TM 2001/4/1 7 bands 30m Free Free Free
Landsat 7TETM+ 2002/2/7 8 bands 30m Free Free Free
Landsat 5TM 2003/12/3 7 bands 30m Free Free Free
Spot-4 2004/2/27 5 bands 10m $1.78 $1,600 1600
Landsat 7ETM+ 2005/4/4 8 bands 30m Free Free Free
Kompsat-2 2007/12/20 4 bands 4m $8 $800 800
Aster 2011/3/27 3 bands 15m $0.01 $223 223
Kompsat-2 2012/1/7 4 bands 4m $8 $800 800
Landsat 7TETM+ 2013/9/17 8 bands 30m Free Free Free
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Country Name of area Area (km?) Sensor name Aquision date Data type Resolution Price per km? Price in USD based on

currency rate of Aug, 2017

Landsat 7 ETM+ 2001/11/12 8 bands 30m Free Free Free

EASTERN Landsat-5 TM 2009/10/9 7 bands 30m Free Free Free

SECTION OF THE Landsat 7 ETM+ 2011/9/21 8 bands 30m Free Free Free

2
FAR EASTERN 60 km Landsat-8 OLI 2013/9/18 9 bands 30m Free Free Free
MARINE

RESERVE

Landsat-8 OLI 2014/11/8 9 bands 30m Free Free Free

Southern section of
the Far Eastern 40 km? Landsat-8 OLI 2013/11/5 9 bands 30m Free Free Free
Marine Reserve

Russia

Gulf of Pos'eta 100 km? Landsat-8 OLI 2013/11/5 9 bands 30m Free Free Free

EASTERN
SECTION OF THE
EAR EASTERN SPOT-5 2012/10/23 5 bands 10 m $20.00 $400.00 800
MARINE 20 km?2

RESERVE

IKONQOS-2 2013/10/15 5 bands 3.2 $20.00 $400.00 800

Total 12623
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Ship charterge in USD
based on rate of Aug, 2017

Name of area Device used Ship charterage

2016/5/16, uUsS $ 1500
China Swan Lake Echosounder 1,500
2016/5/17 ($ 750 per day)

2015/6/1,
60000 JPY
Nanao Bay Under water camel2015/6/2, 550
(20000 JPY per day)
2015/6/16
Japan
2015/7/1,
120000 JPY
Himi Under water camel2015/7/15, 1,100
(40000 JPY per day)
2015/7/16
EASTERN 2015/07/21,
SECTION OF |Under water 2015/07/22,
THE FAR camera, 2015/07/23, |US §$ 350 per day
Korea 1,750

EASTERN echosounder and [2015/09/18, (1750 $)
M ARINE SCUBA transects [2015/09/19
RESERVE

2016/5/16, US $ 1500
Russia Jangheung Bay |Echosounder 1,500
2016/5/17 ($ 750 per day)

Total 6,400

28



UNEP/NOWPAP/CEARAC/FPM 15/12
Annex VI
Page 29

Provisional table of contents of the feasibility study towards
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