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Penghu Seagrass Restoration Demonstration Area Promotion Plan
Closing report

Abstract

1. Promotion of seagrass restoration demonstration areas

(1) Environmental survey and site selection of potential seagrass
restoration areas in Penghu
In view of the three seagrass beds in Penghu that have a large
distribution range and are very likely to form large areas, including
Chongguang, Nanliao and Chenggian, three sea area surveys and
analyzes were completed from February to May 2023. The survey
contents include The current status of the seagrass bed, main causes
of seagrass loss, new threats, whether the causes of loss can be
improved, and community participation. The results show that the
three survey areas are all caused by raking shellfish or channel
excavation, but seagrass is the most common cause. The restoration
work began as early as 2014 with trial planting, and restoration was
carried out in 2015 and 2017 respectively. The restored seagrass is also
expanding steadily; the community participation is also the most
active among the three communities, and the government Resources
have also continued to be reinvested. In October 2011, the Penghu
County Government announced that this area was Taiwan's first
"Seagrass Reserve". This survey also confirmed that a seed bank has
been formed in the Chongguang Seagrass Restoration Area, which
will help restore the seagrass bed. Teacher Lin Yusuke first introduced
the seagrass restoration methodology in 2024 and also pointed out that
the estimated annual emission reduction/removal in the Shigeguang
seagrass restoration area is 4.1758 metric tons of CO2 equivalent.
Therefore, this area is listed as the first priority for seagrass restoration
actions. The second priority is Nanliao, and the third priority is
Chenggian.

(2) Seagrass restoration action plan
The results of the environmental survey of the Chongguang potential
seagrass restoration area show that after the tide ebbs, the accumulated
water in C2 can still be maintained at the C type level of 0-10cm, and
the substrate is mainly sandy bottom, which is an environment suitable
for seagrass growth. As a seagrass restoration area Site selection area.
Seagrass transplantation was carried out on June 6, 112, June 7, June
8, September 27, and October 3, 113. The types of seagrass
transplanted include Halodule uninervis, Halophila ovalis and Three
species, including Zostera japonica, were planted in a mixed manner,
The proportions were 55%, 35% and 10% respectively. The
transplanting density was 100 plants/m2. A total of 10,500 seagrasses
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were transplanted throughout the process, covering an area of 105m2,

2. Explore the relationship between seagrass and coral

(1) Assessment of the restoration benefits of habitats (corals and seagrasses)
in the shallow flat sea area west of Penghu Lake

@ Coral part

It has been 40 months since the coral transplantation in Chixi. The coral
growth coverage rate of the three fixed measuring stations has grown
in a step-like curve. The growth shows stagnation in winter and rapid
growth in summer. So far, the coverage rate has reached 71.4%; after
transplantation In the first winter and spring (between November 2021
and April 2022), coral seedlings were covered with sediment and dust
due to the disturbance of swells and sea sand brought by the northeast
monsoon. Not only did growth stagnate, but the survival rate also
dropped significantly, to 28.0%. The surviving coral seedlings grew
rapidly in summer and autumn and were more adaptable to the
environment. Therefore, there were no new dead plants in the winter
and spring of the second and third years. During this period, we also
encountered two moderate typhoons that had a greater impact on
Penghu. Protected by the terrain barrier, the transplanted corals were
not damaged by mechanical impact. The disturbance of wind and
waves would still cause a large amount of dust to cover the corals.
phenomenon, but the impact of the typhoon’s fast movement is limited.
As the coral grows and develops significantly, a large number of mysid
shrimps gather there, attracting more coral reef fish species such as
Chaetodontidae and Pomacanthidae to feed, thereby increasing the
biodiversity, number of fish species and fish species of the restored
coral reef. The mantissa has also grown from the initial 7 species of 74
tails to 29 species of 3,175 tails/500m?.

@ Seaweed part

Between May and July 2022, 60 m? of seagrass transplantation was
completed on the edge of the reef in the coral restoration area in Chixi.
The growth of seagrass was quite good before winter. After the winter,
the sea sand was mainly disturbed by the waves of the northeast
monsoon. And was covered and disappeared. This sea area is affected
by the topography. Whether it is the northeast monsoon or typhoon, the
bay will be easily disturbed by wind and waves, which will make the
bottom sand unstable and easily cover the transplanted seagrass or
cause loss. In order to avoid improper investment of resources,
Seagrass bed restoration is not recommended in this sea area.

@ The relationship between seagrass and coral
Many studies have pointed out that seagrass beds and coral reefs,
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whether they are adjacent or mixed, have complementary functional
benefits and can enhance the functionality of the habitat. The barrier
reef formed by the coral reef not only protects the coastline, but the
lagoon formed between the coral reef and the land can reduce or avoid
the mechanical impact of waves, allowing the development of seagrass
and mangrove communities. Seagrass can stabilize sediments and slow
down the flow of seawater. It can effectively precipitate suspended
particles or dust in the seagrass bed, making the water clearer and
reducing the pressure on corals covered by sediments, thereby helping
corals grow. Many species of coral reef fish will use seagrass beds to
feed or raise their young, which inhibits the growth of macroalgae in
coral reefs and indirectly promotes coral growth and the success rate of
repopulation. In habitat types with mixed coral reefs and seagrass, fish
species density and species diversity are higher.

(2) Composite ecological environment habitat restoration and benefit
assessment
The coral transplantation and rehabilitation of Jianshan Coral began in
April 2023, and by June 2024, the coral transplantation has been
completed for 15 months. None of the newly transplanted coral plants
fell off, and the survival rate reached 100%. Affected by the disturbance
of the typhoon and huge waves, a large area of table-shaped coral reefs
overturned. Although the transplanted corals were partially damaged,
they were " The steel bars implanted on the reef using the "cutting
method" did not collapse due to the disturbance of the typhoon. Only
some corals were covered by sea sand or fell off. Examining the 15
transplanted coral sample areas, the average coral survival rate was
81.3+£15.4%. The winter winds and waves in this sea area are relatively
gentle, and the warm water mass of the Kuroshio tributary flows
through the area, which helps the corals survive the winter, limiting the
Impact of low water temperatures in winter; the coral coverage rate has
been maintained at 28.6%.
A 100m? coral transplant will be completed in August 2023. In May
2024, the fish composition and abundance were 141 fish from 8 families
and 16 species/500m?. In September, there were 202 fish from 12
families and 25 species/500m?. Recorded in 2 seasons The total number
and abundance of fish species is 343 fish in 13 families, 31 species. In
addition, a total of 2 species of clams were recorded in the Jianshan
Coral Restoration Area. The species are also 4 Tridacna noae and 1 T.
squamosa. The population density is 5 clams/100m?.

3. Handle educational promotion and rehabilitation activities
(1) Educational promotion activities

A total of 8 sessions were completed, including 6 seagrass restoration
IX



sessions and 2 coral restoration sessions. The participants were mainly
community and school teachers and students. The participating
communities included 4 communities including Chongguang, Hujing,
Gangzi and Hongluo. Participating schools include Fenggui
Elementary School, Longmen Elementary School and Zhenhai
Elementary School, with a total of 342 people participating in the event.

(2) Seagrass restoration activities
A total of 2 sessions were completed, and the participants were the
people of Chongguang community and teachers and students of
Fenggui Elementary School and Zhenhai Junior High School. A total of
139 people participated in the event.

4. Image record of seagrass restoration
Completed 2 documentaries on seagrass restoration. Includes 112-year
seagrass restoration documentary video and records of seagrass
restoration activities.
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/% (seagrass) 24 BB kREY NEFER TS FIE
PRMEG TR A R A KRR PR & AT
bF (seagrass beds) 2 # (B 1)- }_Iﬁ B RIBRICE - e Ry
72 #8 (den Hartog and Kuo, 2007 ; & -] T % > 2018); & & e
A fEAE T 12 ﬁ (P iz ’2004 Lin et aI 2005 ; Jwg =2 H%
Bs 2018) ;M L-—/.E W ,4J,.mﬁé%\ﬁﬂ ° "4’3‘}5 8 fé —,: & p/%rﬂwm_—l.
EPAaBo3AsET (GAyEE2011°; AT BE 2014)° IS A
ARG EREFLRAE A LR EF IR T R )k
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FAL A O FAEREY R B A FEOE T E R k2
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Bl TAXF, ERFELHRFELDRBLE L

EE5 ST A, S N AN =gl ﬁ&?% % @ik A ¥ 0.3% (Moore,
2003) fri&E € B end fiF a0 & FM?VEJ ol ht P75 =
SEARAAE BB AAE DL 2 - (FRF R FHRE
2010 ; Gareia-Marin et al. 2013) /»\#%‘c% 2 E0r S D - I S i
"%1‘5 ﬁ)imlx-ﬁ@J Z_ ‘?1% I 3 m/"—"l— E'Jg' % 3 J’fﬁf’ R SRR
F B R A S aRA AR (Shortetal, 2007) H 4 &2 4 4 EF
ﬁ&ﬁﬁﬁaﬂ%’?nﬁ&%ﬁﬁiﬁzﬁg%ﬁﬁﬂﬂ’a%%
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FBHHFATEFT NG T2 PR IF R LR URE AL R
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ﬁ;; FeE LB A - 4 X A ey X do ik i & (Cheloniamydas )
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o BMRR ORI VNEFE > AF AX AT R BB ED ol
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piee » £ & méﬁ“\iiw'—m@u;— s heE kTR T AR Ik o TR
FEPRFEML LR EL 41758 2 CO £ -

Bl 2. %%k piT ;;m%www Bl 3. Ki)id & ks &5 257 oot
GERPETH(REHE AN GH - hi 42 8.6 (REh )
"ﬁ/? 2[11)

-



MERA FRT A R EOE R ?”“’&"ﬁ FH“J?B@EJ‘F‘?::W‘FJ
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FO. o ff B AL A b 200 Bk ok A T 4
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TRISMEFA DG WA ADT > B PS¢ HRAR T PR R T
GAeTCH B R G2 A AL ATEA L LT o

S3AIAR

SLRIAR S2 8l

10m

F16. %6 5T 5 54 3% B3 B3 A BISE B

14

-



Sm 5m 5m Sm S5m 50cm

@ @ @ o @
Sm 5:] Sm 5: 5:1 30cm
@ L ] %@
FHEREATEE BIEREREE
B 17, 6 5465 7 ARS 4 5
@ BHEAMR
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FHHE2E1E302023F 9 ALEFFRT RGN ES
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N EM BT ERYE 035 EiE393% HAARERER A W
P EEM T 2 F G UM L3nh w0 2w (Parupeneus
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interrupta ) ~ ¥ 2t B8 B 4 ( Scarus ghobban ) ~ # = & it 4
( Chaetodontoplus septentrionalis ) ~ = % % ® 4 ( Scarus
rubroviolaceus ) ~ % % v 2t;@ & ( Arothron hispidus ) ~ 5 % & #
( Lutjanus gibbus )~ %2 & # (Lutjanus vitta )~ @ 347 4. 4t ( Kyphosus
vaigiensis ) % 2% X % # ( Choerodon schoenleini ) % ( # 16 % B 125)-

FHHE I3 AL 32024 F 9 AL FRT RN AN S
“riedden g gt 3 18 £ 29 48 3,175 & /500m? > 12 &£ 4+ (Clupeidae )
% & j7 #e( Spratelloides gracilis )#c & & 2 7 » 3+ 3,000 £ it 94, 5%’
BepRPRERANZHEAIEH 7 %Jé‘i%%%ﬁ
ﬁ~ﬁ§§ﬂ~%ﬁﬁ\%%%&%\w%%ﬁﬁ\ﬁﬁmﬁ
( Chaetodon auripes ) ~ i 4c 4= % # ( Abudefduf bengalensis ) ~
L~ 745 (Plectropomus leopardus )~ & ¥ % # ( Stegastes aplcalls)
%% #i4h (Scorpaenopsis cirrhosa) ~ 2 2 Y . (Gerresoyena) ~ & &
/4 4= g (Parupeneus indicus ) ~ R b (Upeneustragula ) ~ 4zx
i 4. (Chaetodon speculum) ~ 38X % f ~ =% R 4 - B A M
( Zebrasoma veliferum ) ~ 2 za4% %3 # ( Gymnothorax favagineus ) ~
% & 4 (Lutjanus russelli )~ 37 *8 1 4. ~ 4 = #Ri- 4 ~ £ ¥ 584 (Cheilio
inermis) ~ ¥r&EgM 2 m zaj= 4K 7. 4 (Valenciennaimmaculata) %
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2022

2023

2024

#i FL Muraenidae
2 BIAR % Gymnothorax favagineus
s Clupeidae
EQe=F: R Spratelloides gracilis
R Synodontidae
THER R A Synodus dermatogenys Y
Lk Scorpaenidae
iR Scorpaenopsis cirrhosa Y
fu A Serranidae
TR T B4 Epiephelus quoyanus o ()
5 kg Plectropomus leopardus o
T Emp Apogonida
HAXEH Apogon doederleini o o )
Brimp Ostorhinchus sp. [
o At Lutjanidae
I Lutjanus gibbus
2 E§M Lutjanus russelli Y
) Lutjanus vitta Y
G b Gerreidae
LEY 4% Gerres oyena Y
LR o Lethrinidae
T Lethrinus nebulosus () o
£ &4 F Nemipteridae
2H AR Scolopsis monogramma )
T Mullidae
wt A Parupeneus ciliatus [ ) [ ]
L RN 5 Parupeneus indicus o
ARG & Upeneus tragula o
Y At Chagtodontidae
F B4 Chaetodon auriga () [ )
£ b Chaetodon auripes o
Az g Chaetodon speculum )
ENAF Pomacanthidae
el 152 Chaetodontoplus septentrionalis o
Ay AL Kyphosidae
R R Kyphosus vaigiensis
& 4 Ft Pomacanthidae
TP EM Abudefduf bengalensis o ()
Eim Pomacentrus coelestis o () o
B EEm Stegastes apicalis Y
ER A Labridae
£ En Cheilio inermis Y
PRA 4 Choerodon schoenleini o )
LKL A Labroides dimidiatus ()
280G Halichoeres melanochir o o o o
Ui Em Stethojulis interrupta () () [ )
BE A Scaridae
FEae b Scarus ghobban Y ®
R EE G Scarus rubroviolaceus () ()
LS R Gobiidae
B R L& Istigobius campbelli o
£ BT AR Valencienna immaculata o
538 A A Siganidae
LA Siganus fuscescens o ()
A g A A Acanthuridae
B e A A Zebrasoma veliferum
- # L Tetraodontidae
LR D BLP Arothron hispidus ()
Jf_é_ﬁﬁ:@;"‘ 37}'1 7 13 4¢ 18 4¢
fa 7 17 & 29 f&

B3r:2021 & Sy o
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21T b p@HELE 5T 2 9 RO AM- T4

54 Muraenidae
2 BAK R % Gymnothorax favagineus o o
i Serranidae
25 o Epinephelus corallicola (]
bak Plectropomus leopardus (] o
o Ft Lutjanidae
BA S #H Lutjanus gibbus ()
= At Haemulidae
iERE Plectorhinchus lineatus o
oA Mullidae
Eh A Parupeneus ciliatus o
U g Chaetodontidae
FEU A Chaetodon auriga o o
RS Chaetodon auripes ()
R Chaetodon octofasciatus o
Sk 4. Chaetodon speculum [ o
& 4 FL Pomacanthidae
FhPim Abudefduf bengalensis ()
ERESE = 8 Amphiprion clarkii o
+ ks Chromis analis ®
F kR Chromis fumea o
2 EFEMH Dascyllus melanurus o
R EH Dascyllus reticulatus [ )
Z A Dascyllus trimaculatus (]
TEm Pomacentrus coelestis (] (]
ENE Y Stegastes apicalis o o
ERT R Labridae
= EEm Cheilinus trilobatus ()
PR R Choerodon schoenleini o
2 G Halichoeres melanochir o
¥ A Thalassoma lunare (]
R A Scaridae
v TER A Chlorurus sordidus o
Fuagd Scarus ghobban Y Y
FEREPR A Scarus rivulatus o o
LR EBR A Scarus rubroviolaceus o
L 2m AL Siganidae
LA Siganus fuscescens o
Fa g4 F Acanthuridae
H R g Acanthurus dussumieri
e Tetraodontidae
iR R Canthigaster valentini
= s Diodontidae
> B P g Diodon holocanthus o o
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b i 3E sk 3 4% (Harpago chiragra) & 4% 2 %8 (B 151); 48
1R L s 45 4% ( Tectus pyramis ~ B 152) ; #f 5 fleh % 4 ¥
(Stenopus hispidus ) 1 %+ (8 153); {1 $4L k{1 % (Stichopus
horrens) 1 & (@ 154) 2 &2 p§ £ % 0 2 F 4 %
(Holothuria leucospilota ~ @] 155) -

152, 4085407 Bl 153. % 4 i
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