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B3R,/ NOAA's National Ocean Service

https:/www.flickr.com/photos/usoceangov/32780166561/



= - BRPDERSREDPY

FEFREENEXNEREE - TEETEERAFENE - BRNVEREEESEEEES
HBiEsny « BREERREABERES - At - 7EPIERNS RN - SEBFEFR4I. 1% B
HEERMREAPIES - BEEENS - OBFES6.4%

- RoREESERIEIZERPY

AEPHDBFERZEB NSRS - #0/84.8% - BHEEBESS.8% - FiIFdHHne. 7T8E
7T - RREETITE - ORBEREEXE[/AIIPIRIVES - HESREEBSAPILLE - &E
8PN % - AEPPIRSLEMAZFIRN - ZFREELLERRZIFE - TENEEERMRES BN
EERERTRAIN

T - IRESRIREEETPY

AEFIREBFEXRPLRAIRZTHRSHEPY - ERBSTOHEFERE2.7% - FERIES
40.9% - ASPIRANVFIERERTEAZHINE (EZAZ ZFAYD) - BETRILUREHNEE
RE - AIFHEBHEE - 59 - BRDNRBEIRERNAREE - MEERERIMRERBR
STASEIEFIEED - RIUEMS T ASIPINMHIREIE - ZMPIHINERRIREEHRES - HREEE
MNERDDMNEYES TR EERENSAIFIERN=22—"

I\~ MR ERIERPT

AEFINERMHENMOE MR R IRPRE T AEIPY - HBENOBEBFERN14.3% - £
EfE8h21.2% - AHHIFHRTEET - BRERFENEEER - HEASTAAIPI—E L - 10
MEFFHEMIPIVELE - HERS TREEEBREASPINONI2—

22016 EEEFTEAERIEE

2 5 5 PS RiEE - HMER (% ).
BT (BA) EE (+HE=mT) BT EE
AR 4.5 6.4 1.9 -0.4
EMER 8.8 11.3 41.4 42.2
B4R E 13.2 80 -15.9 -17.6
i RS B A 12 15.8 17.5 .7 -6.4
I 305 B 4R 4 236.8 124 3.2 0.6
B E 46.7 64.3 2.9 -0.8
B ET 325.8 304 217 -6.7

EEIFEE /NOAA(2019) : AAFHSTRETE
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XEEXREFEARRBEIHEE
F%-‘BFﬁZ’T‘ﬁ”

OS ~ NWS ~ OMAQO ~ OAR

RENREER S S AR EE e BB

EEBBEFREFEEAXASFEE (National Oceanic and Atmospheric Administration, NOAA) IRE
REFED - HRBIRI1970FNL - BSEBRFAER - RRERRFEERFIEEN - NOAAE SR
% BB B - ARSHOBERS - BEESEH - \DERBTEFBEAE - BT TEERS -
CESTeEFEIFM BERREE  BERE - BF 8%  WFmRHIRfEE - UREFRARH
78 © NOAATR2020 FF IETEEEIRS0 T 2REVRI B2 HASS - IR RRSERIE -

@ Science, Service, Stewardship

_sR5 |
50 g/

Ein. - NOAARSZD20F FEREmS0 AR - RER RS SEITHE
BEF IR/ NOAA

hitps://oceanservice. noaa.gov/



NOAARI{EFS

NOAARY EZBEERFARNBRERLE - At - RIBARRNAAFTEEFNERIRE - BEHEH
EZNREEABREBEBRREBFRE - RBHAR - BFHHERKRESEIE (Science, Service and
Stewardship) RZRBENTEFG - HEEIHESIKNE © 1. BRRFBARKIE - XR - 8% - 8F
AeiEE ; 2 AERMRERARE : . REREEEFNEFERRER -

NOAABYSE—BIESR "RIEBHHR. - BTERMMENIAREF - XF - REBRENERRRIEE
BTR - TRIAREOMES « ETEAINEE - REIIRFED - —RIE0EEES - 1.01%8
FEASR - REAFRIAHTEANGE - IREBENRRRER 2. IRSHEXRRBIFYES)
7Ot 3. RIS RERIR R E D SBARIERVEN 6T ¢ 4. BRIETURTEAIE LASHERIROVARIRARRR
F - REARRHE TNARBRREEER TSR -

NOAARYSE _{BIEFER HRES. - BERNEH - 18 - ARBELENER - #HHR - &8
EARAESNSERR - RANRBESRIERAREE - RRRAKNES - BRRET - /EE
FSIE - RIFERFIREARNSBEURRAR - WARBIEEBER -

NOAABUSE={BEFA "REEE. - BREREABEIRIR - NOAMBEEZNEERARFIERS - U
EFEFRERERR - REREEENSFYE - REEEREHMRERR - REESFHERER
HitfREER - RBRISRISHNEE - RUSEFRRENE - TERZ INOAATIERSESE -

M

: SCIENCE SERVICE, STEW&RUSHIP

EiR /NOAARMERS SRt KB REREHERE - TZ2EmBERSME - REEEREERIAE
B R 35 /NOAA

https:/iwww.noaa.gov

B ER RS
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NIy A A
NUAA

NOAASETBIFERSEENL - EUERA -

- BFIRIEEE - BB EHE (National Environmental Satellite, Data, and Information Service,

NESDIS) : ZEXFARREENREMER  RESIHREZZRGNENRZERIEEH - DU
ERFEEREE  RIR - TEREEHE -

- BEEFERZEE (National Marine Fisheries Service, NMFS ) : FESERBEEERBEERR

SRR - DISEORISEREMDERRRMRTNEIESL - RIRHEREET - XENREER
LZEHVKEBE - TERRFAFHERRENERRERNVERS -

- BIRBHE (National Ocean Service, NOS) : ZEFXZEIRHER - TARRBRZFEFIEER

RABRIEET - NoSEAOREA RIBETFEREE - EREELERBURNERRERT
B - BEKE - WRARREREMCEREE - NoSEHLA TE@=F5SEMUPTEM -

(—) BFEXERNRFEDIL) (Center for Operational Oceanocgraphic Products and
Services) ! [WPINEE T BB00FNEHEFHAUEN -  BERELLHL - BROE
R RAMBFRARENR - RIRHBESRE (algal bloom) BYTER -

(Z) BZRBEERZDIY (National Centers for Coastal Ocean Science) : LHoIMBIFR
SMRABRER  ETEENSRETEIEE  RRMBFLEENEERBINERLE Y
BEREHNA -

(=) BRAHBISIHAZE (0ffice of National Geodetic Survey) : FEEEER KM
AT -

() iS=EBWAE (0ffice for Coastal Management) : FEIMEFHI[MSFLBINRFS -
FEF  HBAHRBHEHBANREEAEEERIN - BFEEETRMETHRE
BLERBRZ:  KEREE  REABERLEREF - £HPENBISNSIERRSTE
T - B BUTIRE LUMNGS - MEZPAZTEEEBEHN TR 638D -

(R) BFEAEMWAE (0ffice of Coast Survey) : ZWAERE - BEER  RIEHE
HNEREEFENEBRBNEENZEE -

(7V) BREENEEP/AZE (0ffice of National Marine Sanctuaries) : BEREGR
REZBRDENKTRER -

(5) ERNERI/ANAZT (0ffice of Response and Restoration) ! ZWAELTBIRER
HSEBERFRORSBREN  RGEEEEFED&ER - SN - FIBH0 - MBFR
BRTENEREEF  —EERFSHSRRENBFER -



0] - ERB/HBE (National Weather Service, NWS ) : FEBSIRHEXE - KEER - RRESEH - ML
ENHEGIME - REERXREENERRZETRIA -

A - FERMZBIEREMM/AE (Office of Marine & Aviation Operations, OMAO ) : S ETIEIE{ENOAA
BV 16ABTHITEEREAG - MoZemtk - hEEEK - IERRNZEFE = -

7N~ R AR IS (Office of Oceanic and Atmospheric Research, OAR) : [(FIIAZRIg{H
HIREE - BENOAABYEAIRETE - DIASARE R IIRESERHOVAR - LUBEREHRERE
HRTRZEATH - SRZEEANKE - TENEHEREIERE - RERENONBENR - RiBIERER
HATFIRIEER -

BiR /NMFSERREEFER (ERE RS- b AR E3E01E)
B F2&iE, / Dr. Dwayne Meadows, NOAA / NMFS / OPR
https:/iwww.flickr.com/photos/noaaphotolib/5103120876/
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S g FERERE —
IRIEDN A il B B 32 Rt 820

B /REE (BREFMRREFEERFREMAPLINERRS)
FR#EST /IRIEDNA « FFERAS - £REHFRS - EVZHRIT

(EFBIZE—KER » EEREE RBE B LAY RO B HIRE - ERIRIEDNA
(environmental DNA, eDNA ) £l - iGEEKIBIRHAFERERAEINRE - BEEEE
NERERERAESHREA)EFEREIAZE -

B RIEDNATREE
HE /FREE

IBIEDNAEST

EYEFEHRILTERED - EEAMEB TRE - ERREAH TS0 HEEEESEEDNA
(deoxyribonucleic acid) EIRIFEDP « EKIFEGTIENFRIBIRAIZEUZONA - BIFERIRIFONA -



—iMS - IRIRONARE - EERERRBNER « FTEYAREHER - KEDIIRIEINMESER
BEWEE - BT - REZKERDIBRIZONATIERE - AT - BEEBAEREYRMOIEDRE - I
FPHSLUEARESEEMEHR R (Polymerase Chain Reaction, PCR) ZDNABRIEIN - TERIFEAXER
1%oNA - BB SENE (Metabarcoding) S{ZNHHLER (Next Generation Sequencing, NGS) S
fii - AFOITSREMIERRE - RILEEIE— KPR —E8EEHISEVHEI AR TEE -

WREEDA - B OV SHEEEE

R EREINTNES - EEIRS

b aERnEySEtERScREERERYy REDY
B —RSGRESEaSKIEK  EREE 27
RABEIRRS - AT - SHASDEERS

BT ERAABRANRESN - BIE RE

- STREISRS - EVISEEIN - ERE T R
RIS - TS ONA BRI S BB
BANKETEE - FEEVIEGR A TENE

) - AR Y OO -

LA

TEIR{TIRIRONATRZEVHDIE (species) L -
EpIKIEIRIENEIEMELDSHEMNRE - Wl @R 2008~2018EKEIBEONAZ B R
miﬁﬁ%g i mﬁgﬁ@%:’:lﬂﬂﬁgiﬂ%%g s E ERIERE /Tsuji, 8., Takahara, T., Doi, H., Shibata, N.,
ZQ?\%EE%#,E (Tsuji et al. ’ 2019) . l}lﬁiﬁﬁﬁ & IYamanallka‘ H. "The detection ?f aquaticlmacroorganisms
?—E%%{?U O A TR R E YA us:lng F‘Jn\nronmen.tal DNAanaIys.ls—#: re\mlew of methods for

collection, extraction, and detection, " Environmental DNA
R - B Sk LB R NiFishe) | A PCRS| 5 1, no. 2 (2019): 99-108
(primer) - i AT TE HHBIE2301E B AT T
K (Miya et al., 2015) -

EFRHRZRES iR

— ~ HERHERBCRET

IRIRONARSEIRER TIEMENR - BRIFRFEED - IKEVREMFIEERAE Bk « ZKIBIRIZDNA
HARD - ST EHERNRKIHDERRMEG - MEBEEBRRRIEFAN - SERR - #59
FEMERR - ENIRIEINSEBRGE - Bl - RBRIEKREE - BROARZNELFETERS
FEER - BTERZRIR (Tsuji et al., 2019) -

- E—YEEEREM

RBRUOHEE—MBRERTE - EEMKERSTLEEE (conmunity ) IBIEEYIPIERTIERR ¢
£ 1960, - BBIBER (Sanger sequencing) {EIRFIELADHTONGSIERELS - £REBRITIE—5Y
REERETEREIRDMN (barcoding) @ EEBIZERREY - BREAREER -  BABAKXEAN
RARE - MRRCEV RS anEH - BFEWREEIRD TS EONABTERYADEER] -
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T =D

FEELEYRMNRE EREFHEXBIZIR - AR RE - R EEEEUREEFET
FEEITERER - EEUEMAREEREER (Whole Genome Sequencing, WeS) « SiSILIEER
SEREAESFERNAE - BPINTRERIBPOEEEEMEHE - B KPOvIRIZEDNA -
ERIFERNFASHEILEREE - PRZEI - RAESE -

ERIRIRINAIYIAS - EREERERERITHIRMRSRE - U TR BHIEAIREFHREHES

(—) YEDfH

IRIEODNAEITSEHUS EVREE 21 - PIIINRE - BEREEYRRESEEYS - TIBRIE
RNERR - AENBERERRRBINMER T EBMAEEEMCIRNBIZGD TRE - A
RERRRE(LBRE (Thomsen et al., 2012) - FBHRITONADHTORFEFEYOLIR - 2R
EBREL - HRBIRARE - REFRERIERERES - eRRHEEEMENEH -

(Z) BEAEm

ZEEREFREENRPERRAENR - ANRAT SEERBEERREINITEIERER
PREIEERAVAERY - IR RIR0EWIE - IBRESZED - LURIEINETEHIVERS - B85
BHURE - PURIGDNADAHTHHEVEFSRAE SR - 20165201 7FRIMVZERIEISEREFNSES (HI7D -
B REEEDE) B{LABRT (Closek et al., 2019) - REIRIBDNAKZINTER T BEIRFHEEIRE
ENRAIERESAZHN - tWREIREPIDHTEYEF SR IA PR AR IR LV RIS -

= - BHiiRE/ARSR

FEBEVRIMEEE - IRIEINAARNMERRPMTR - ARPBRSANRSERBRTT - EEH
BT IERIAER (Rockefeller University) IETERHE% TGo Fish eDNAL fESRIREF TR - BENEEE
B—YERE15ETT - SIZN—EBYWESNsET (BRMIE - (SIEFERZBRANARIT - REB
TS ZE> - 2018FE 12 * {EBhttps://reurl.cc/GWrLy (Mar. 10, 2020) ) - EfESEHEATE
ENDFEVERZENTIRIE - BREREDHTIHIREINZ -

SH - BRMNBATEINEE 10fERBIABR T HIEFIRETE (National Landcare Program) - HP
—IBEnviroDNAFETED - fFEARNSERSHEFNEFEEVSRITRE - BDRZHBENEM
ARRIBRBANIREVEESE - REBRZEON - BFERM - IR AGYE - REEZRD
32 (EnviroDNA © “Farm Dam eDNA Biodiversity Report July 2019" - fEBhttps://www.envirodna.
com/ (Feb. 11, 2020)) - EfBStEBIVERIZE - ERBESIESH - SR RERIFERRBENEN
IRIEXIEHEYZRMENEE -

Befiyhitas 2 e
BERENMEITEHSER - BIERRS - FEmeRREHEERS -



B5% - TEETPCRISHRERAS—MRNS|F - FRLIEITIeVINE - BREFEERA R - BifERER
B RIE - AMERIRIEONAERRS | FIEEEE - ASBOEEDIRZESHSIF - NEFET
BEMERSNERE - BREREEYE -

B8 RENERSNBEHARTE - RZHRNEYER - NREREREEHOYDE - (DEED
HERIREE - DIRERS - FFEERENERFIERHEHRAE -

Bfm CIRBEONMIVEEREYEZEL - BRERINRMIDEHES EHIRE2E - [Biavaes
RIVRFHEMIGES - BERIBEERERRE - BKRESFEREERER - Al - RERE
EURBERRERLREINGITETHR - WWEHAEENNERNERNE - URHEERZSIF -
BSUCEDEM - DISERROVEREN - WERIIRIAERETAE -

PRERIRS = EXEHE

BiR IREDNABRETEE
HE /BEEHERRREFE L ERESHIGIL

+=
J\EJE%%

SBUHRHIA=R (Coral Triangle) BYACIR  MIEEEFENSIRITRS - CHRBIRFSRN
EFEYRIE183,00018 (B0MEE - TEERMERE) WBBEFIR - BBhttp://fishdb.sinica.
edu.tw (Feb. 12, 2020)) - Hip - [RTYREEBENREIHN - BPEREEASEEFEMNE
B HIBEDMRIREHTEE - R - BSMEAR - ERFIBENEEER - RELETMERERS
EOEE - IRIREBURBINRK -

FERFNERRDBERIRDZDNMEET] - BfIEERREFEEREARP - UBREREEE
ECSIRIBDNARATIETT - REMEBBRE - BERURERIILHNERERNERER - :RENASHSI
F - WS OEARRERREENIRIRINGEEE - EERBRHASEKEZAREEDP -

FEERREVEMEVRRR R - IRIFONARITI LR ISR SITEF ERE AT AREE - 2
migA - EEMALRSHE - IRABREFHEE - #ElRESSEFERRE - URESFERIVK
BRE -

N

AE(ERIRE

-ﬁ
T

4 | )
-~ "eDNA Expands Species Surveys to Capture a More Complete Picture,”

NOAA Fisheries West Coast Region, Dec. 19, 2018,
https://www.fisheries.noaa.gov/feature-story/edna-expands-species—surveys—

capture-more-complete-picture (Jan. 3, 2020).

. J

PRt

23




24

’\

IE_""LI?

e =5

XBEREBFEARBBEEL
MBEARTIE

X /St (BIPUIKREEFSE75M3RETEIZEUE )
BT/ EEEREFEATRE - BREF-EHNETE - BEEE  BFEISFRES
BEEEEE
AESFHEHEEEEZEFZ KT EZE ( National Oceanic and Atmospheric
Administration, NOAA ) FiEEZARRIHEE T -

(EIEER-PHFEHER  =BR (FEEH-PHEETREFREEEEE (Magnuson-Stevens
Fishery Conservation and Management Act) REEEBMIKETHFREEEBSTENEE -
ZAR 1976 EEA - TEENERFEENEFARERNENTEYREEEE Lo XERE - H
TEEEEEHEER SECHRAERECRS IDERPNEENRMIENG - IRERKERE
SEXBEIIE - AL ETERRREZEERBFELRRETZEARBFREZE (National Marine

Fisheries Service, NMFS) -

HZEEER - BEKERNRF122FBES - HOZREERAETIRZAREMBETNZAM
BREHES - oA 197605EA - REENEEKIREREER F0022EHE - WY Fe@EEifx
TEHPEEE (regional fisheries management councils) @ BIZRESEENEREFFEEAHER
2 - GEREERREZAFRBHEEREKEN IRXEESE  (BEXEEENNUZXERRXE

Fﬁ

EHHNESMEHDAETNIBENIELE - F—USIEMRE1996F - BRERT (KERFE
(Sustainable Fisheries Act) ZBEMETIELE  BIEZABTEBERLERESRREEZECERR
EZRE - BEIARXTESIBEDHUERREC BERTSAIEE - EIIRERRIEERIBRME
T OREUHREESESRE MUREA 8l ZHSIRPRETEESERERF - S_XEEH
FBfE2007EF - BEFEET (FEBH-PHXHETEBERIESL) (MSA Reauthorization Act) - {EIER
BHEERITEMBERE - (BEUTNERARRREEERE - BtRBAEREEEC AR - MR
{LEIRSTELURIBIES - KRSKRASZIREE (illegal, unreported and unregulated, IUU) JBE5T
R IERAEERE -

CHERYIREER REBESR1973FRETEE - RAFEEBNENEETES £& - FE - K
EIRE RIS FPHEIRERRCER - ENILURERSBEFTZENREEEYBRREIEG - 20X
FEBWFS RAEEE T2 EBIRIEETFESY= (U.S. Fish and Wildlife Service, FWS) HES
BT eiSTERaEHEHE  MRETERSRE TRRNKEIZEE -



£ ERYER ZRET  ZEHIIENERE TYEERE T SRDE

- SRR - B ENEEES A o EERERRZE -

- REEYE - SEURNAREURESENRBEZYRE |

- BB - ERDRREREEEYEMSERSMZEENERS - B DIEEEETER
BELEEI/NEIEYEE  BEZAERIEEEERECE -

ERINFSERIIT 1652 ERREEIE - HP o ERIABIE - ss ERRZREE -
iB1es YRR - BecBRERRENYE (MAZVETTNENF=BEEHEE)  HPH40E
BRGEEYE - 26BRREEEYE -

CGBFIRRAFEREZE) (Marine Mammal Protection Act, MMPA )

ROERSFREARHNCE LB FRIARNARTESHEAS DR - EEHENR 197258
BT CBXRIARREL - RARUT —EERECR - AR BT RAMRARSSERDEZ
WETEERCHARRREEREZ T  HEXES —SREMEERAERZIEETEFE
REEZERE -

HEET - TanEERIHATZIIRE - Qi - SioBrRIABELER CGEswER & (4§
B4 EHEMBRIRE S /AK)> (Convention on International Trade in Endangered Species of Wild
Fauna and Flora - ESTECITESSE SEEREIENY ) FIRHE -

EfE 3 BT EEEESECNT - WrsEESERR - BEESEEHIBoRE  fIsBIR
BEE2%  LIBRESYEZRE  FERIHEES (Marine Mammal Commission) BIREEIHFRE
2 ERBCRIEHE L R URSRER BT - ItS - =EE2L£L THEEVERBIEEE ( Animal
and Plant Health Inspection Service) AIRBBEEMAAHREERM (WKEEISWE) 25
FEEFLER -

B3I~ Pride Advertising Agency Ltd.
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ZEESRFRET (BRMEERS - FERERNIEFTEFIGRRATRVERE
R - ZARE TEEEREBFERIER  BEAKXTE - HEER 'EIUENEFT - &
5 RE  RERFENDEREREBFIECER. - EZZEHBERNA TZBFREERAE

(0ffice for Coastal Management) -

ZEBE T — BB RN BN —BUE0ER - MENRRISFHBERERITERIT2IET - FE
BURFTRIAEIESIERINERR— - It - CEFRNEEER fiLsBEzEE 85X
BEMEEESTE (National Coastal Zone Management Program) - BIZRTOANRGEREBRF

( National Estuarine Research Reserve System) - RARGBEELDOEEMEFESSTE (Coastal and

Estuarine Land Conservation Program, CELCP) : S5—iE5iETEEETRBEEANRENRZEFEE
St EPEEREKECERES - ETEHSIRARTANERE  RIETORABNEETD
ETENER - STESTERIZRENBFRE S BFTEEEER - LIBASEEBFRI0IME -

B/ ESAREZIEE R
B A #EE,  NOAA Fisheries

https:fiwww fisheries.noaa.qov/species-directory/threatened-endangered
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The Key to Ocean Conservation:
Taking Action by Accumulating
Experience and Knowledge!

Translated by Linguitronics
Keywords: Sustainable Ocean, MPAs, NOAA, eDNA

Minister of the Ocean Affairs Council: Chung-Wei Lee

Committing to a sustainable ocean is the direction towards which the world should strive. The United
States has decades of experience in ocean policies, resources management, and species conservation. In
this issue, we will share with readers the ocean experiences of advanced countries, looking specifically
at the United States.

The US National Oceanic and Atmospheric Administration (NOAA) is the leading agency for ocean
policy in the United States. The agency focuses on atmospheric and oceanic changes, and maintains and
manages oceanic and coastal resources. Besides introducing the NOAA and related organizations, we
will focus on the industrial aspects of the NOAA's latest issue of the Report on the U.S. Ocean and Great
Lakes Economy. This issue analyzes the United States' currently high labor rate in the ocean economy,
and its high capabilities in responding to economic fluctuations, which possesses more diverse
combinations. On the aspect of laws and regulations, we provide the NOAA regulations for ocean
fishery management, species preservation, and coastal zone management.

Marine protected areas (MPAs) is a widely accepted and important management method in preserving
ocean biodiversity and reducing negative impacts from such things as ocean development, overfishing,
and climate change on the ocean environment. The first issue of this journal reports on the promotion
and progress of Aichi Target 11 (In 2020, at least 17% of land and inland waters, and 10% of coastal and
marine areas protected) in recent years. This issues' "Special Report" introduces the establishment of the
Marine Protected Area system by the United States to preserve biodiversity hot spots, shipwreck ruins
of historical value, and important fisheries resources. In 2008, the United States set up its integrated
National System of Marine Protected Areas; its complete framework can be used for our reference. In
“Latest News", we introduce the research progress on environmental DNA (eDNA) technologies in the
world. With micro DNA extracted from marine organisms in environmental samples such as seawater
or sediment, we are able to analyze organisms that appear in the sea area without hurting the
organisms. This new method of preserving the ocean by improving scientific technologies even has the
potential of being developed into marine ecological research in which the public can participate.

Besides sharing the experience of the United States, the "International Issues" report will introduce the
Our Ocean Conference, the 6th conference since its initiation by US Secretary of State, Kerry, in 2014.
The conference focuses on sharing experiences and making pledges to preserve the ocean with the
cooperation of the industries, governments, and academic institutions of various countries. In the 2019
conference, Taiwan participants called for support of the WTO's pledge to reduce subsidies for ITUU
fisheries, exhibiting our determination of maintaining the ocean environment together!
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Marine Protected Areas and the National System of
MPAs of the US

Chung-Ling Chen (Professor, National Cheng Kung University)
Keywords: MPAs, US NOAA, National system af MPAs

Marine Protected Areas (MPAs) have long been used as important marine resource
conservation and management tools. In the US, more than 1,700 MPAs have been
established by more than 100 legal authorities, each with its own legal footing and
purpose. In order to strengthen the management effectiveness of existing MPAs as
well as foster regional MPA networks and collaboration, the US government built a
National System of MPAs in 2008, showing an introduction of the integrated
management to the existing sectoral management of MPAs. This system represents
diverse marine ecosystems and natural and culture resources in the US.

Overview of the US MPAs

The United States has a total of 30 States and 5 Territories (Guam, American Samoa, Northern Mariana
Islands, Puerto Rico, and US Virgin Islands) bordering the sea with the coastline reaching about 13,600
kilometers, including the coast of the Great Lakes. With the world's largest Exclusive Economic Zone,
the coastal, marine and Great Lakes waters of the US support an incredible diversity and wealth of life.
In order to ensure the long-term health of these ecosystems and the sustainable use of marine
resources, MPAs serve as an important management tool. They are mainly established at the Federal
and State levels of governments by a variety of agencies including parks, fisheries, wildlife, national
resource, and historic resource departments, among others.

The terms used to denote MPAs are different, including national parks, wildlife refuges and national
marine sanctuaries. The objectives of MPAs are diverse, ranging from conservation of biodiversity
hotspots. to preservation of sunken historic vessels, to protection of spawning aggregations important to
commercial and recreational fisheries. Similarly, the level of protection provided by the MPAs ranges
from fully protected or no-take marine reserves to sites allowing multiple uses, including fishing,
recreational, and industrial uses.

At the Federal level, three main authorities are in
charge of establishment and management of MPAs,
which are: 1. NOAA, Department of Commerce (DOC); 2.
National Park Service (NPS), Department of the Interior
(DOI); 3. Fish and Wildlife Service (FWS), DOL

US National MPA Center
Image by NOAA
https:imarineprotectedareas.noaa.goviaboutmpas/impacenter!



According to the National Marine Sanctuaries Act, NOAA Office of Marine Sanctuaries have
established 14 national marine sanctuaries. One of them is Florida Keys National Marine Sanctuary.
Within its boundaries lie spectacular coral reefs, seagrass beds, and shipwrecks. This sanctuary allows
for multiple uses and is a famous tourist and diving site. In addition, NOAA Office for Coastal
Management, based on the Coastal Zone Management Act, have designated 29 National Estuaries
Research Reserves (NERRs). These Reserves serve as natural field laboratories and are for the purposes
of protection, research, training and education. The level of protection is the highest, compared to other
MPA types. The total area covered by NERRs is about 13 thousand acres of estuaries.
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The National Park Act authorizes the NPS to
establish national parks, some of which are
located on the coast or offshore islands. For
example, Channel Islands National Park,
situated off the coast of California, covers 5
islands and the waters of 3 nautical miles
from each island's coast. Its area overlaps
with the arca of Channel Islands National
Marine Sanctuary. But, the sea area of the
latter extends up to 6 nautical miles from
the island' coast. This park, co-managed by
NOAA and NPS, provides spectacular kelp
forests, coral reefs, seals, and sea birds,

Channel Islands National Marine Sanctuary provides kelp forests,
sea birds and other natural resources
Image by Chung-Ling Chen
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A number of laws and regulations pave the way for the FWS to establish wrildlife refuges, including the
Refuge Administration Act, National Wildlife Refuge Volunteer Improvement Act, Executive Order
12996, Refuge Recreation Act, among others. Some of them are located along estuaries, wetlands or
barrier islands to protect the habitat of wildlife. The refugees make up the largest National Wildlife
Refuge System in the US, consisting of 568 sites with a combined total area of more than 150 million
acres, This system provides habitat for over 700 species of birds, 220 species of mammals, 250 reptile
and amphibian species and more than 1,000 species of fish.

In addition of the above, the US President, authorized by the Antiquities Act, can declare historic
landrnarks or structures that are situated upon lands or controlled by the Government of the US to be
national monuments. For example, the Papah&naumokuakea National Monument, the largest MPA in
the US, was established by the Proclamation 8031 declared by the President George Bush in June 15,
2006. This MPA covers 1.5 million square kilometers, hosting abundant coral reefs and 7,000 species of
marine life. It is administered jointly by four co-trustees with their own portioned management
responsibilities: the DOC (NOAA), the DOI (FWS), the State of Hawaii, and the Office of Hawaiian
Affairs.

At the level of State governments, several agencies are in charge of designating and managing MPAs,
including State Park, Nature Reserve, Natural Area Reserve, and Wildlife Management Area, among
athers, For example, Cape Henlopen State Park, Delaware, offers beaches, sand dunes, maritime forests,
trails, bunkers and other natural and cultural treasures. Hearst San Simeon State Park, California,
protects habitat for elephant seals and is a famous tourist spot attracting visitors to watch elephant seals
onshore.

Hearst San Simeon Slale Park protects habitat of elephant seals
Image by Chung-Ling Chen



The National System of MPAs

Recognizing the importance of MPAs in conserving marine resources as well as strengthening the
connection between MPAs and the management capacity, the President Bill Clinton issued the
Executive Order 13158 of May 26, 2000, which directs the Department of Commerce and the
Department of the Interior, in consultation with other federal agencies, to develop a National System of
Marine Protected Areas (national system). The Order specifies that this is a national and not a federal
system and requires consultations with all states, tribes, Regional Fishery Management Councils, and
other entities. The Order further specifies that the national system be scientifically based and
comprehensive, and that it represents the diverse marine ecosystems of the US and the nation's natural
and cultural resources. The Order also calls for a framework for a National System of MPAs and
establishes the National MPA Center within NOAA to develop the system and coordinate its
subsequent implementation.

However, it should be noted that neither the national system nor the Order establish any new legal
authorities to designate, manage, or change MAPs, nor do they alter any existing federal, state, local, or
tribal MPA laws or programs. Each MPA that participates in the national system will continue to be
independently managed by its respective entity, as will any new MPAs that are established by their
respective authorities.

The national system was established in 2008, Its main content is described below.

@ Definition of MPA: any area of the marine environment that has been reserved by Federal, State,
territorial, tribal or local laws of regulations to provide lasting protection for part or all of the natural
and cultural resources therein.

@ Classification system of MPA: five functional characteristics are used to describe any MPA, including
1. conservation focus (natural heritage, cultural heritage, sustainable production), 2. level of protection
{(uniform multiple-use, zoned multiple-use, zoned multiple-use with not-take areas, no-take, no impact,
no access), 3. permanence of protection (permanent, conditional, temporary), 4. constancy of protection
(year-round, seasonal, rotating), 5. scale of protection (ecosystem, focal resource).

@ Building the national system: federal agencies work with other partners to identify, nominate and
including existing MPAs meeting the criteria into the national system. As of March 2014, there are 437
sites in the national system, accounting for about one quarter of existing MPAs (1,700 sites).
Participating in the national system does not constrain the management entity from changing its
management of the MPA, The entity would still have the ability, within its own authorities, to modify
levels of protection, the size of the MPA, or make other changes. In addition, MPAs included on the List
of the national system may be removed at any time by the managing entity or the MPA Center for
reasons: the MPA ceases to exist, the MPA nor longer meets the criteria, or the managing entity requests
removal.

@ Eligibility criteria for the national system; to be eligible for nomination to the national system,
existing MPAs must meet three (four for cultural sites) criteria: 1. meet the definition criteria of an MPA,
2. have a management plan, 3. support at least one conservative objective, 4. cultural heritage MPAs also
must conform to criteria for including sites on the National Register of Historic Places, or be considered
important by Indian Tribes, Alaska Natives, Native Hawaiians, and Pacific Islanders. Eligible MPAs,
meeting the above criteria, are nominated and reviewed through specific processes and decisions are
made on the inclusion of MPAs in the national system.

@ Tracking, reporting and evaluation; the MPA Center will report on progress biennially, and monitor
and evaluate management effectiveness of the national system.

Special Report
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Table /Federal agencies, laws and terms of MPAs

Federal agencies Law Term of MPAs

National Park Service

Fish and Wildlife Service

(NOAA, NPS, FWS etc.)

* This Act authorizes the President to declare historic landmarks or structures fo be national manuments,
Saurce / Chung-Ling Chen
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Commitment to the Ocean: Our Ocean Conference

Committing to a sustainable ocean is the direction towards which the world should
strive. This article introduces the Our Ocean Conference, an event which is in its 6th
year. The event highlights the world's dedication to ocean conservation, sharing of
experience, providing opinions, and efforts in taking action.

Group photo at the Our Ocean Conference (2019)
Image by Utenriksdepartementet UD Flickr (CC BY-NC-ND 2.0)
https:/iwww.flickr.com/photosfutenriksdept/48947031352/

Our Ocean Conference is not an international organization and does not have a secretariat. In spite of
this, it receives high participation from ocean communities from all over the world, not to mention its
high capabilities in fund raising and execution, and seamless cooperation with industry, government
and academia. In the past 6 years, we have seen the focus on and changes to the issues of concern, and
in the process, we are able to feel the passion people have for the ocean. How is this achieved?

It all began with the initiative of US Secretary of State John Kerry in 2014. As the Secretary of State, he
was very concerned about the ocean and feared its destruction, as there had always been too much talk
and too little action. Therefore, he made a call to convene the first conference in Washington D.C,
which was attended by representatives from more than 90 countries. There were genercus donations
from private foundations, such as the Leonardo DiCaprio Foundation, and concerns for global warming
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from island leaders like the President of Kiribati were heartwarming. Everyone involved worked
together, focusing their attention on topics like sustainable fisheries, ocean acidification, and marine
pollution. USD800 million in investment and designation of 3 million square kilometers of marine
protected areas were pledged to maintain the ocean environment.

The love for the ocean gradually spread to Valparaiso, Chile in 2015, Washington D.C. in 2016, Malta, EU
in 2017, Bali, Indonesia in 2018, and Oslo, Norway in 2019. The 7th conference will be held in Palau in
August 2020. Now, let us look at the assets we have accumulated over the past 6 years.

The core and characteristics of the conference

Since the inception of the conference, Secretary of State Kerry has been emphasizing its objectives,
which are to "gather experience, share science, provide opinions, and take action! Hence, the
conference does not have long speeches discussing principle, but focuses on action. The 3 words used in
the conference in Oslo, Norway, are most precise: Learning, Sharing, and Acting.

Different from the format of normal seminars or international conferences, the Our Ocean Conference
arranges renowned scholars or high-ranking officials (from presidents and heirs to the throne to
department heads) to set the background of the topic for each section of the selected areas of action. It is
then followed by seminars where important members of the government, non-governmental
organizations, or corporate representatives and CEOs, share their experiences and exchange opinions.
During the session, commitments of some countries or organizations (normally limited to 1 minute) are
shown. The schedule is compact, encouraging a coherent and logical process.

With such tight schedule, there is no time for discussion during the formal agenda. To grasp the
opportunities for exchange, participating representatives conduct peripheral bilateral meetings, and
there are also exhibition areas and side meetings for organizations to promote their philosophies to the
public.

The highlight of the conference is openness. Hence, you can still find the discussions from the 6
conferences available on the Internet today. The European Union conference also arranged
simultaneous interpretation in several languages. In addition, due to the limits of the number of people
to go on stage, and the limited time, Norway made special arrangements for people making pledges to
pre-record a short video outside the venue, and then upload it, so that they are able to speak freely.

Looking at the arrangement of past conferences, we notice that in order to strike a balance, the host
countries invite representatives from industry, government, and acadernia from various continents, for
discussion sessions on the same topic. Besides striking a balance, we can still experience their local
cultures, such as Indonesia's tropical atmosphere and Norway's northern marine style.

Civil representatives attending the conference include non-governmental organizations, foundations,
or corporations, who play important roles in promotion. Many foundations care about the environment
and are willing to commit to large amounts of funding and investment in new ventures. In the Norway
conference, Ocean Bottle successfully obtained startup funding because of its young CEO's
participation in past conferences. The Norway conference thus arranged several startups to share their
new products or ideas, in the aim of gaining recognition and obtaining initial funding from other
enterprises.

In the past two years, following the movement associated with the Swedish environmentalist Greta
Thunberg, we saw Isabel Wijsen from Indonesia's Bye Bye Plastic Bags, and Norway's Penelope Lea,
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appealing to high-ranking officials to take resolute action. The Our Ocean Youth Leadership Summit
began after Daniela V. Fernandez attended the conference; funding was obtained from Secretary of
State Kerry and corporations to establish the Sustainable Ocean Alliance (https://www.soalliance.org).
The Youth Leadership Summit has been held since 2016. Outstanding young people are selected from
applicants all over the world, and their travel expenses to the conference are covered. The summit
invites prominent figures from various domains to share the key works of ocean conservation with
these young people. For example, the Norway conference invited the First Lady of Palau to share
Palau's experience in ocean conservation and encouraged participants to engage in the discussion.
During the conference, Fernandez expressed hopes that the commitments made by the representatives
of the conference can be expedited; actions such as deep sea mining, which will damage the ocean, can
be stopped, and the various fields can set up scholarships to encourage young leaders in proposing
innovative ideas.

Areas of action

There were a total of 2 discussion topics covered in the past conferences, including 4 fixed topics:
climate change (topic was ocean acidification in the past few years), sustainable fisheries, marine
pollution (with focus on ocean waste plastic) and marine protected areas. Other topics include maritime
security and blue economy. The remaining 3 topics, which are attention given to coastal communities,

capacity building, and scientific research, were less mentioned or incorporated into other previous
topics (as shown in the table).

Sustainable fisheries have always been a focus because fisheries have economic value and are a source
of food for millions of people. More than 50 million people, especially in many developing countries,
rely on fisheries for a living. As a result, the sustainability of fishery resources faces extremely harsh
challenges. The conference focuses on how to reduce overfishing and combat IUU fishing, strengthen
regional fishery organizations, value scientific assessment to establish fisheries management policies,
fully utilize various tools and suitable disciplinary measures, and implement supervision. In addition,
making use of media to raise awareness of ocean conservation is very important, and initiatives by civil
societies also aid in establishing a bridge between them.

The core issue of marine pollution is marine debris. Lots of representative mentioned the 8 million tons
of plastic rubbish flowing into the ocean every year, and the prediction that the amount of marine
debris may exceed that of fish by 2050, The well-known scholar of marine debris research, Dr. Jenna
Jambeck, has participated in various discussions at the conference, and has promoted ways of reducing
plastic. More and more enterprises have committed to reducing the use of plastic products or increasing
the proportion of recycling and reuse.

The topic of climate change began as ocean acidification. In response to the 2019 IPCCS report, more
than 80% of funds from the Norway conference are for improving the situation resulting from climate
change, which includes making use of offshore wind farm to reduce GHG emissions and increasing the
use of renewable energy.

Marine protected areas are considered important methods in improving the marine environment as
well as an important indicator of Goal 14 of the Sustainable Developrment Goals (SDG14). This includes
the marine protected areas of “Papahanaumokuakea Marine National Monument” off the coast of
Hawaii announced in the 1st conference in the United States, and the designation of the seas
surrounding Easter Island as the world's 3rd largest marine protected area in the 2nd conference held in
Chile. The announcement, management, and results of marine protected areas have become the focus
of inspection each year.
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The newly proposed maritime security and blue economy highlight the importance of the
sustainability of the ocean industries.

Table /"Our Ocean Conference" discussion topics
2014 2015 2016 2017 2018 2019

Date 6/16-17  10/56  9/15-16  10/56  10/29-30  10/23-24
Washington Washington  Malta, Bali Sclo
Location D.C., United Chile D.C., United European Indc;nesia Nom;ay
States States Union

Participating i r
countries a0 =50 100
Initiatives =80 =136 437 305 374
S o = USD1.8 =UsD2 1 = UBD524 EURO7.2 usb10.7 USDE3.8
RS SEIRMOURE | ion billion billion billion billion billion
Declaration ofarea >3 milion > 1.9 milion 4 million 2.5 million 14 million
of marine protected  square square square square square
areas kilometers kilometers kilometers  kilometers kilometers

1 Ocean acidification

{“climate change" after

2016) W W v V' V V'

2 Sustainabla fishanies v v v

3 Marine pollution Y v "

4 Marine protected sreas % Y v

Topic

i 5 Capacity bullding v vV

7 Marine research

8 Marine securty v v v

9 Blug economy vV v v

Compiled by Julia Hsiang-Wen Huang
NGO's initiatives and actions

Global NGQOs related to ocean affairs, including World Wildlife Fund (WWF), Ocean Conservancy,
Global Ghost Gear Initiative (GGGI), and Global Fishing Watch (GFW), make use of this conference to
expand their influence and find partners for cooperation. For example, GGGI cooperated with
Indonesian communities in promoting real-name fishing gear. The Alliance to End Plastic Waste
(AEPW) cooperated with more than 40 companies in promoting waste management. The Monterey Bay
Agquarium cooperated with Vietnam and the Philippines in establishing sustainable shrimp industry
and blue crab fisheries alliance, among others, which are all success cases of international cooperation.
Information transparency is also an initiative of many NGOs. GFW, EJF, and the public sector feel that
information transparency (such as the AIS vessel tracking data) will be a useful tool in reducing illegal
fisheries, including human rights issues.

Corporate social responsibilities have not been forgotten. Many large corporations have adopted stricter
measures in ocean waste issues. For example, Adidas recycles and reuses ocean waste, Nestlé hopes to
use 100% recyclable packaging, and IKEA, HP, Coca-Cola, and others have responded with recycling
methods. The Marine Stewardship Council (MSC) promotes sustainable products through scientific
certification procedures, and has produced fruitful results. It has since accumulated 400 fishery
partners, representing 12 million tons, or 16%, of the world's catch. Also, nations such as Japan and
China have shown rapid market growth.
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Bloomberg Philanthropies has been engaged in this event since the 1st conference initiated by
Secretary of State Kerry, and has invested more than USD100 million in protecting corals and fisheries
over its 6 years of participation. It has helped to protect 4.25 million square miles of ocean, and
participated in GFW in the aim to facilitate 20 countries in joining the network.

Conclusion

The significance of the conference is the cooperation between industry, government, and academia.
From the attending representatives, we can see scientific research and actual results provided by
scientists and organizations, which can be used as the basis for policymaking. The governments are
willing to make management commitments, and together support civil societies, regardless of whether
they are industries, social enterprises, or local communities, and to truly achieve the objectives of
protecting the ocean through fund investment, technological research, and implementation.

In spite of this, though the conference is not an international organization, it is quite political and
Taiwan has relatively limited participation. Taiwan's representatives usually participated as experts or
members of civic organizations. For my own part, I participated in the 2nd, 5th, and 6th conferences as a
professor of National Taiwan Ocean University, and was able to exchange views with representatives
from other countries. As for commitments, during the 2017 conference in Malta, in response to the
organizer, the European Union, who concerns about Taiwan's sustainable fisheries management,
representative from the Overseas Fisheries Development Council of the Republic of China (OFDC)
pledged that "in order to strengthen the management of distant water fisheries, Taiwan is willing to
invest USD77.5 million in a 5-year project to fight illegal fisheries, strengthen electronic monitoring and
reporting, and implement port state measures!' In 2019, under the initiative of the United States, we
supported the WTO's commitment to reducing subsidies to IUU fisheries.

However, regardless of participation, the ocean is a common asset of all human beings. What our
generation ought to seriously consider is making a serious commitment to the ocean and carrying it out.
Lastly, I'd like to quote from the speech of Oceana's advisor, Alexandra Cousteau, during the Norway
conference:

“In the decades that have passed, I've watched
the place I loved as a child filled with ghosts.
Coral reefs have disappeared. Fisheries have
shrunk. ..Communities have lost their
livelihoods. And ocean conservation and
restoration remained underfunded and largely
ignored. Our window for creating the change we
need rebuild our oceans is shrinking. We are out
of time, and so [ thank you for your
commitments and your ambition here at this
conference. My children will be my age by 2050.

They are eight and four today. And as the fourth Alexandra Cousteau delivering her speech
Image by Utenriksdepartementet UD Flickr (CC BY-NC-ND 2.0)
https:/iwww.flickr.com/photos/utenriksdept/48986076517/

generation of ocean conservation in my family,
they might be the generation of my family that
write the obituary for the ocean, so I employ you
to think of your children with every decision
that you make. Think about how your decisions
will impact their lives and let them be the
ultimate beneficiaries of the work that you do.”
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Latest NOAA Report on the U.S. Ocean and
Great Lakes Economy

Shi-Wei Huang (Associate Researcher, Taiwan Institute of Economic Research)

Translated by Linguitronics

Keywords: NOAA, coastal management, ocean economy, blue economy

The National Ocean Economics Program (NOEP) is the core research activity of the
Center for the Blue Economy at the Middlebury Institute of International Studies at
Monterey, and is funded by the National Oceanic and Atmospheric Administration's
Office (NOAA) of the U.S. Department of Commerce. The NOEP compiles, analyzes,
and announce data about the ocean economy, and provides accurate and timely
estimates on changes in ocean and coastal-based economic values.

The NOAA defines “Ocean Economy” based on the State of the U.S. Ocean and Coastal Economies 2016
Report published by the NOEPR, as follows: 1. industry whose activities are explicitly tied to the occan; or
2. which is partially related to the ocean and is located in a shore-adjacent region. The ocean economy
has 6 major sectors, comprising 23 related industries, as shown in Table 1.

Table 1/Ocean Economy Sectors and Industries

Sector Industry
Construction Marine Related Construction
Fish Hatcheries & Aquaculture
Fishing

Living Resources
Seafood Markets

Seafood Processing
Qil & Gas Exploration & Production
Sand and Gravel Mining
Boat Building & Repair
Ship Building & Repair

Amusement & Recreation Services

Minerals

Ship & Boat Building

Boat Dealers
Eating & Drinking Places

Hotels & Lodging Places
Tourism & Recreation Marinas
RV Parks & Campgrounds
Scenic Water Tours
Sporting Goods
Zoos, Aquaria
Deep Sea Freight
Marine Passenger Transportation
Transportation Marine Transportation Services
Search & Navigation Equipment
Warehousing

Source / NOEP (2016)
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The NOAA published the NOAA Report on the U.S. Ocean and Great Lakes Economy in 2019, and this
report is an update of State of the U.S. Ocean and Coastal Economies published by the NOEP in 2016.
The ocean economy data in 2016 report presents information of 2010 and 2013, and the 2019 report
updates the data to 2016. That is to say, the economic information of U.S. Ocean economy is updated
every 3 years. The following are the 5 key points of U.S. ocean economy in 2016:

In 2016, there were 154,000 establishments in the U.S. ocean economy, which represented 3.3 million
job opportunities and contributed to 2.3% of the country's labor participation. Ocean economy's
economic output was USD304 billion, contributing to 1.6% of the country's economic growth. Though
the proportion may seem very small, the importance of ocean economy cannot be underestimated. For
example, in terms of hired labor, the combined hired labor of 2.9 million people from 3 industries-
agricultural production, telecommunications and construction - was lower than the 3.3 million people
hired in the ocean economy.

Ocean economy is more capable in responding to economic fluctuations compared to other industries.
Take employment, for example: compared to the financial crisis which began in 2007, employment in
ocean economy increased by 14.5% in 2016, while U.S. employment only increased by 4.8% for the same
period. In terms of GDP, we can also see the flexibility of development in ocean economy, where its total
output increased by 18.8% (after price adjustment) in 2016, far higher than the overall economic growth
of 10.7%. Due to the economic downturn in 2016, among the é major ocean economic sectors, only 2
sectors, Living Resources and Tourism & Recreation, saw an increase in employment and economic
growth.

The contribution of ocean economy to the economy varies. For example, the labor-intensive Tourism &
Recreation sector contributed to 72% of employment to the entire ocean economy in 2016, but the
sector's output contribution was comparatively lower (40.9%). On the other hand, the Mineral
Extraction sector, a capital-intensive industry, contributed only 4.1% to the entire ocean economy's
employment, but had a high economic growth contribution of 26.4% to the entire ocean economy,
second only to the labor-intensive Tourism & Recreation sector.

There is a huge difference in terms of salary level in ocean economy. In 2016, the annual salary for
Mineral Extraction sector reached $153,000, and most of the staff were offshore oil platform workers or
engineers, geologist, draftsman, etc.,, who support the exploration activities. On the other hand, the
annual salary of Tourism and Recreation was comparatively lower, at about $25,000, mainly because
majority of the workers from this sector are part-time workers, and are mainly students or those who
have just started working. For the Living Resources sector, the average annual salary for Fishing was
$45,000, which is far lower than the average annual salary in the U.S. of $54,000. Apart from the two
jobs mentioned above, which have lower salaries, the annual salaries of the other 4 sectors are higher
than the country's overall annual salary level.
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As mentioned above, the difference in labor or capital investrent, or the difference in job attributes,
constitute high flexibility for industrics in various occan cconomic scctors in rosponse to cconomic
situption. The following details the performance of the § sectors in 2004:

L Marine Construction

This sector only comprises ocean trench construction, cosstline maintenance, pier construction, etc.,
and does not include construction of oil cxploration platforms. The sector contributad to a relatively
small proportion of the oocan ceanamy, with 1.4% in employment and 27% in output. Its averags
annual salary was $72000, second only to Mineral Extraction sector but much higher than the
country's average annual salary of $54.000. As this sector does not include construrtion in the private
ail and gas induslry, and s maindy lunded by Lhe povernoenl, more lhan hall of ils oulpul and
craplovment are from Florida, Texas, California, and Louisiana.

II. Living Resources

Likewrise, this sector did not have a high cantribution to ocean economy, with 2.7% in employment and
37% in output, and its average annual salary was only higher than that of Tourism and Recreation.
Howwever, it i3 just as important as agriculture, providing the entive country with seafood and fisheries.
Secafood Processing is the largest industry in this sector, contributing as much as £0% of employment
and cutput for the sector. An important charactoristic of this sootor is that its industrial development
relies on a sound rmarine scosystern. Secondly, it possesses cultural significance, where the fishing
industry plays an important part in cornrmunity identity and social connection. Another important
characteristic of this sector is that many workers are from self employed small compandes. and the ratio
isnearly half,

The importance of Marine Transportation sector is second onfy fo Tourism & Recrsation and WMineral Extraclion sectors
Image by NOAK S Matianal Oeean Sanice
Pllps:tweed ll che comipholagiusoomng o J2TE0TEELET!
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II1. Mineral Extraction
The sector's most important industry is oil & gas exploration & production, and is mainly concentrated

in the Gulf of Mexico. Qil & gas exploration and production in Texas contributed to more than 80% of
the country's output. As the industry is a capital-intensive industry, the sector's contribution to the
ocean economy's employment was relatively lower, at 4.1%. Its high production technological and
capital thresholds contributed to its high output, which was 26.4% of the ocean economy.

IV. Ship and Boat Building and Repair
This sector had quite a high contribution to the ocean economy's employment, which was about 4.8%,

but a low contribution of 5.8% in terms of output. Its average annual salary was $67,000, higher than
the country's average annual salary. Ship building and repair is the core industry of this sector, where
its employment and output accounted for 80% of the sector. Due to the increase in production costs
over the years, the sector is vulnerable to the overall economic situation. Its main production bases are
Virginia and Washington.

V. Tourism and Recreation
This sector has the most companies and employment in the ocean economy, contributing to 72.7% of

employment and 40.9% of total output in the ocean economy. The main characteristic of this sector is
that its industry activities are seasonal. The majority of its labor force are students who work part-time,
and thus the comparatively lower salary. Also, as many facilities are free public facilities, and the
related industries such as the hotel industry only include those which are near the ocean, the sector's
market value is underestimated. The sector's core industry is hotels and lodging places, with Florida and
California contributing to one-third of employment and total cutput to the sector.

V1. Marine Transportation
The importance of this sector is second only to two sectors, Tourismm & Recreation and Mineral

Extraction, contributing respectively to 14.3% of employment and 21.2% of output to the overall ocean
economy, with an average annual salary of $70,000. Warehousing is a labor-intensive industry,
contributing to more than half of the sector's employment. California is a place of strategic importance
for Marine Transportation, contributing to one quarter of employment and output to the sector.

Table 2/The Ocean Economy and U.S. GDP 2016

_ Actual value Growth rate (%)

Industry SRy GDP(billion) Employment GDP

Marine Construction 4.5 6.4 1:2 -0.4
Living Resources 8.8 1.3 41.4 42.2
Mineral Extraction 13.2 80 -15.9 -17.6
Ship & Boat Building and Repair 15.8 17.5 -1.7 -6.4

Tourism & Recreation 236.8 124 3.2 0.6
Marine Transportation 46.7 64.3 2.9 -0.8
Total 325.8 304 2 -6.7

Source | NOAA (2019)
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Introduction to the National Oceanic and Atmospheric
Administration and Line Offices

or, Institute of Hydrological and Oceanic Sciences, National Central

Zhi-Chang Huang (Associate |
University)
{eywords: NOAA, NESDIS, NMFS, NOS, NWS, OMAQO, CAR

This article introduces the National Oceanic and Atmospheric Administration (NOAA)
and six line offices.

National Oceanic and Atmospheric Administration (NOAA), an agency within the Department of
Commerce, was established in 1970 from bring three agencies together: U.S. Coast and Geodetic Survey,
Weather Bureau, and Commission of Fish and Fisheries. NOAA includes staff offices of general counsel,
communications, education, the federal coordinator for meteorclogy, international affairs, and
legislative and Intergovernmental affairs. In addition to these offices, NOAA includes six main line
offices which respond for providing services and research in fields of environmental satellite, marine
fisheries, oceanic environment, weather, and marine and aviation operations. In 2020, NOAA is
celebrating its 50 years of science, service and stewardship as shown in the following figure.

NOAA is celebrating 50 years of science, service and stewardship
Source | NOAA
hitps:/loceanservice noaa.gov/



Organization Focus

NOAA's mission

NQOAA's goal is to “enrich life through science; therefore, science is the foundation for all NOAA does”
NOAA's tasks span from the surface of the sun to the depths of the ocean. NOAA's missions include
“Science, Service and Stewardship” based on the three major parts: 1. to understand and predict changes
in climate, weather, oceans and coasts; 2. to share that knowledge and information with others; and 3. to
conserve and manage coastal and marine ecosystems and resources.

NOAA's first mission “Science” is to systematically study the structure and behavior of the ocean,
atmosphere, and related ecosystems, to perform integration of research and analysis, conducting
observations and monitoring, and environmental modeling. General issues include: 1. studying oceans
and atmosphere, and the application of this knowledge to such issues as the causes and consequences of
climate change, 2. investigating the physical dynamics of high-impact weather events, 3. discovering
the dynamics of complex ecosystems and biodiversity, and 4. developing the ability to model and
predict the future states of these systems. Science provides the foundation for the service and
stewardship elements of NOAA's mission. The second mission “Service” is to communicate the research,
data, information, and knowledge for use by the Nation's businesses, communities, and people's daily
lives. NOAA provides services such as climate predictions and projections, weather and water reports,
forecasts and warnings, nautical charts and navigational information, and the continuous delivery of a
range of Earth observations and scientific data sets for use by public, private, and academic sectors. The
last mission is “Stewardship”, arming to protect people and the environment. NOAA has the direct
authority to regulate and sustain marine fisheries and their ecosystems, protect endangered marine
species, protect and restore habitats and ecosystems, conserve marine sanctuaries and other protected
places, respond to envircnmental emergencies, and aid in disaster recovery. The figure shown below
illustrates the spans of NOAA's missions.

OO NMOA

~ SCIENCE. SERVICE. STEWARDSHIP., 1'

.
.

'

L

NOAA's mission of science, service and stewardship spans from the surface of the sun to the depths of the ocean
Source / NOAA
https:/iwww.noaa.gov
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The six line offices of NOAA and their missions are:

I. National Environmental Satellite, Data, and Information Service (NESDIS):

NESDIS provides secure and timely access to global environmental data and information from
satellites and other sources to promote and protect the MNation's security, environment, economy, and
quality of life.

II. National Marine Fisheries Service (NMFS}):
NMFS is responsible for the stewardship of the nation's ccean resources and their habitat. NMFS
provides vital services for the nation: productive and sustainable fisheries, safe sources of seafood,
the recovery and conservation of protected resources, and healthy ecosystems - all backed by sound
science and an ecosystem - based approach to management.

IT. National Ocean Service (NOS):

NOS provides data, tools, and services that support coastal econamies and their contribution to the
national economy. NOS is dedicated to advancing the following priorities: safe and efficient
transportation and commerce, preparedness and risk reduction, stewardship, recreation, and
tourism. NOS is composed of seven program offices:

Il Center for Operational Oceanosgraphic Products and Services: This office gathers tide
information along US's coasts for over 200 years. It provides water levels, tide and current
predictions, and other oceanographic and meteorological conditions. Harmful algal bloom
forecasts are also provided.

[II] National Centers for Coastal Ocean Science: At this office, scientists are conducting and
supporting the research, monitoring, and assessment needed to help manage coastal ecosystems
and society's use of them,

[IIT] Office of National Geodetic Survey: Responds for the business of the National Geodetic Survey.

[IV] Office for Coastal Management: A top priority of this office is to unify private sector, nonprofit,
scientific community, and government efforts to make coastal communities more resilient.
Coastal management refers to actions taken to keep residents safe, the economy sound, and
natural resources functioning. Within the federal and state partnership programs, federal
legislation provides the overarching mandates, and this office oversees implementation and
provides technical assistance.

|V| Office of Coast Survey: This office collects, manages, and compiles the data and information
necessary to maintain the national suite of nautical charts.

[VI] Office of National Marine Sanctuaries: Responds for preserving and protecting US's most
valuable underwater places.

[V1I] Office of Response and Restoration: It is tasked with providing the science and information
needed to support the U.S. Coast Guard during spills and in coordinating with federal, state, and
tribal natural resource trustees to restore coastal resources damaged by those spills,



Organization Focus

IV. National Weather Service (NWS):

NWS provides weather, water, and climate data, forecasts and warnings for the protection of life
and property and enhancement of the national economy.

V. Office of Marine and Aviation Operations (OMAQ):

OMAO manages and operates NOAA's fleet of 16 research and survey ships and nine aircraft.
OMAQO also manages the NOAA diving program, NOAA small boat program and NOAA aviation
safety program.

V1. Office of Oceanic & Atmospheric Research (OAR):

OAR responds for NOAA research program and provides the research foundation for understanding
the complex systems that support greater understanding our planet. OAR enables better forecasts,
earlier warnings for natural disasters. Their mission is to provide unbiased science to better manage
the environment, nationally, and globally.

Scuba divers removing derelict net from reef
Image by Dr. Dwayne Meadows, NOAA / NMFS / OPR.
https:/www flickr.com/photos/noaaphotolib/5103120876/
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Marine Ecological Survey Breakthrough - International
Development Trends in Environmental DNA Technologies

Yi-Hsuan Chen (Assistanl Resedrch Fellow, Marine Ecology and Conservation Research Cenler,
MNational Acacemny of Marine Research)

Translated by Linguitronics
Keywords: environmental DNA, marine ecological survey, ecological corservation, biodiversity

From a pail of water collected from the sea, we are able to know what organisms have
recently visited the sea area. Environmental DNA (eDMA) technolegies can
significantly speed up the marine ecological survey, and there is even the potential to
develop it into marine ecological research in which the public can participate.

rINA schamatic
Pirzwing /¥l Henan Chen

Introduction to Environmental DNA

During the course of the life and death of organisms, they naturally leave behind skin. hair, and scale
which contain cellilar debriz or cell-free DMA (deoxyvribonucleic acid) into the envircnment. DRA
extracted from environmental samples such as water or sediment is known as eDMAL



Generally speaking, eDNA is on the micro-scale, and will degrade naturally over time. Compared to
sediment, the content of eDNA from water samples can be easily diluted, hence extracting eDNA from
a water sample is not easy. With the rapid development of biotechnology in recent years, we are able to
make use of the DNA replication technology, Polymerase Chain Reaction (PCR), to massively amplify
DNA within a short period of time. And with technologies such as Metabarcoding or Next Generation
Sequencing (NGS), we can concurrently analyze the gene fragments of various species. Therefore, we
can make observing traces of marine organisms from just a pail of water possible.

Experts believe that the development of emerging biotechnologies such as eDNA will open up a new
chapter in marine ecological conservation. In marine conservation, the long-term changes of
biodiversity in the ecosystem are important base data. General traditional survey methods include
scuba diving, sediment sampling, and net sampling, but each has its own limitations. Besides costing
great amounts of manpower and funding, there are problems such as climate conditions, sampling time,
concealed behavior and morphological identification of the organism. The main advantage of eDNA
method is that only analysis of water or sediment sample is required, without the limitations of tissue
sample collection. Also, it reduces damage to the organism during sample collection.

According to current eDNA research, the main Plant 2%
target species in aguatic environment are
vertebrates, where majority are fishes; for
invertebrates, the majority are mollusks,
followed by crustaceans (Tsuji et al., 2019). Take invefiabraia

research in fish for example, a study headed by 19%,

the Natural History Museum and Institute in Vertebrate
Chiba, Japan, has developed a universal PCR
primer known as MiFish, which has
successfully identified more than 230
subtropical marine species (Miya et al., 2015).

Others
Metazoa 2% 10%

67 %

Proportion of species of aquatic eDNA research between 2008
and 2018

Source / Tsuji, S., Takahara, T., Doi, H., Shibata, N., & Yamanaka,
H. "The detection of aguatic macroorganisms using environmental
DNMA analysis—A review of methods for collection, extraction, and
detection, " Environmental DNA 1, no. 2 (2019): 99-108

International research trends

I. From closed ecosystem to open ecosystem

eDNA originated in soil microbiclogy. Different from land, the flowing characteristics of water makes
detection even more challenging. Aquatic eDNA research began in the calm and enclosed freshwater
lake ecosystem. The openness of the ocean ecosystem environment makes it easily affected by factors
that dilute eDNA content such as waves, tides, and currents. Hence, scientists improved on the
experimental methods through water sample collection, filtering method, and extraction reagent, and
breakthroughs have been made in the technologies (Tsuji et al., 2019).

IL. From single species to community composition

How did scientists progress from identifying a single species to analyzing the composition of a variety
of species in a community from a water sample? During the 1960s, Sanger sequencing enabled us to
analyze DNA genetic code; ecologists would take the tissue samples of a single organism for DNA
barcoding to obtain the target gene sequence. The laboratory process was time consuming and required
much manpower and funding. Moreover, the community composition in the environment is too
complex that we were unable to categorize organisms by DNA samples from the water in the past.

Latest News
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Later, with the development of biotechnology, DNA sequencing methods became significantly faster
and relatively cheaper. NGS method enables us to read large amounts of short fragments in high speed
for sequencing, and it can even be applied to Whole Genome Sequencing (WGS). If this advancement
can be extended to the marine ecological survey, we would be able to break through the complexity
problem in community composition of organisms in the environment. Quiclly identifying the types of
fishes, crustaceans, or corals from the eDNA within a pail of sea water would no longer be a dream.

Current eDNA research has shown significant, breakthrough results. The following are current
applications in marine conservation research:

[I] Species distribution: eDNA technologies can track the distribution of specific species, such as exotic
species, target protected species, indicator species, and others. At the junction of North Sea and
Baltic, Danish scientists made use of eDNA method and discovered subtropical sardines which are
rarely recorded by traditional survey methods, and believed that their appearance is related to the
warming climate (Thomsen et al., 2012). By use of eDNA technologies, we can understand the
appearance, distribution, and migration pattern of marine organisms. It provides more integral
information in removing exotic species, establishing conservation strategies and ecological
rnonitoring.

[I] Community cornposition: In a long-term ecological survey in U.S. National Marine Protected Areas,
various traditional survey methods and eDNA technologies are concurrently adopted in
investigating the composition of organism communities in the protected areas. A total of 80 species
have been discovered. Among the survey methods, eDNA identified the most extensive number of
species. I is worlh noting that the communily composition results analyzed by eDNA showed that
the difference between 2016 and 2017 coincides with the changes in oceanographic conditions (For
example: upwelling and ocean stratification) (Closek et al,, 2019). This shows that besides improving
long-term ecological monitoring in marine protected areas, eDNA technologies also help us in
analyzing the relationship between communily composition and environmental change.

II. From academic research to civic participation

Along with the evolution of biotechnology, eDNA research is no longer limited to academia, as shown
by increasing participation by citizen scientists. U.S. Rackefeller University is currently developing "Ga
Fish eDNA” a simple and fast screening tool. Identifying a single species from every water sample only
requires USD15, and USD8 is charged for identifying each additional species (National Geographic, 2018.
Retrieved from https://reurl.cc/W4eWMZ, Feb. 11, 2020). This method can be operated without a
professional molecular biology laboratory, which significantly reduces research costs.

Also, the Australian government has invested more than AUD 1 billion in its National Landcare
Program. For one of its sub-projects, EnviroDNA, they invited citizen scientists to participate in
investigating farm dam wildlife biodiversity. Farm owners and other citizen scientists help by
collecting water samples and sending them to laboratories for analysis. Surprisingly, they discovered
that the platypus, an endangered species, was present (EnviroDNA, 2019. Retrieved from
https://www.envirodna.com/, Feb, 11, 2020). What is special about this project is that through project
participation, the general public are able to understand the impertance of environmental sustainability
of farm dams on biodiversity.

Challenges of technological research and development

Despite the various advantages of eDNA technologies, there are still limitations, as it is unable to
completely replace traditional ecological surveys.

Firstly, when conducting PCR, specific primers are required, whose function is similar to that of a
scissors, where the target gene fragment is cut and then replicated and amplified. Howewver, the primer
currently being used in eDNA is not universal. As most species still lack a suitable primer at present,
and with the problern of low resolution, there is difficulty in accurately identifying species.



Secondly, the existing genetic database is incomplete. The species lack of research or with complex
evolutionary history still exist difficulty in molecular identification and categorization. Take fish for
example, the gene sequencing data of non-commercial fishes is comparatively less complete.

Theoretically speaking, eDNA content is directly proportional with biomass. However, current
technologies remain questions to infer the organism's population size, body size, and age structure from
eDNA information. As such, we still have to rely on traditional survey methods, such as trawl sampling
or diving. Hence, the ideal way is to conduct research using existing ecological surveys together with
eDNA technologies, gradually enrich the local genetic database, and develop suitable primers for eDNA
research. It could provide more comprehensive information of ecosystem and apply in long-term
ecological monitoring program.

Comparison

Sample DNA with genetic

Collection Extraction database

Schematic of eDNA experimental procedures
Drawing / Marine Ecology and Conservation Research Center, National Academy of Marine Research

Conclusion

Taiwan is located at the north of the Coral Triangle, with high marine biodiversity. It has already
discovered and registered 13,000 types of marine organisms (Shao, 2020. Retrieved from
http://fishdb.sinica.edu.tw, Feb. 12, 2020). Apart from commercial fishes, we lack long-term and
integrated studies on the life history, geographical distribution, and population structure of the majority
of marine organisms around Taiwan. Without proper understanding, it is difficult to assess the impact
of environmental changes and efficiency of conservation policies.

Considering the potential benefits from the convenience and rapid analyzation of eDNA, we
recommend that future marine ecological surveys be conducted by implementing traditional survey
methods together with eDNA technologies. The foundation for achieving this goal is formed by
enriching the genetic database; on this foundation is added the design of suitable primers and
developing of eDNA survey methods applicable for long-term ecological investigation, which can even
be incorporated into seawater quality evaluation in near future,

With the continuous development of biotechnology, eDNA technologies may reduce cost and increase
efficiency for extensive and integrated marine ecological monitoring and research. Civic participation
can even be included, so as to raise ocean literacy, which will help in Taiwan's marine ecological
conservation and the sustainable development of our ocean.

Further reading

| \a)

N

“eDNA Expands Species Surveys to Capture a More Complete Picture,” NOAA Fisheries
West Coast Region, Dec. 19, 2018, https://www .fisheries.noaa.gov/feature-story/edna-
expands-species-surveys-capture-more-complete-picture (Jan. 3, 2020).
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Introduction to Laws Administrated by the United States
National Oceanic and Atmospheric Administration

Shih-Ming Kao (Associate Professor, National Sun Yat-sen University)

Keywords: National Oceanic and Atmospheric Administration (NOAA), Maghuson-Stevens Act (MSA),
Endangered Species Act (ESA), Marine Mammal Protection Act (MMPA),
Coastal Zone Management Act (CZMA)

This article will introduce laws administered by the United States National Oceanic and
Atmospheric Administration (NOAA).

The Magnuson-Stevens Fishery Conservation and Management Act (Magnuson-Stevens Act, MSA) is
the primary law governing marine fisheries management in U.S. federal waters. First passed in 1976,
the MS5A fosters long-term biological and economic sustainability of our nation's marine fisheries. Key
objectives of the MSA are to prevent owverfishing, rebuild overfished stocks, increase long-term
economic and social benefits, and ensure a safe and sustainable supply of seafood. The competent
authority of the MSA is the National Marine Fisheries Service (NMFS), NOAA.

Before the MSA, international waters began at just 12 miles from shore and were fished by unregulated
foreign fleets. The 1976 law extended US. jurisdiction to 200 nautical miles and established eight
regional fishery management councils with representation from the coastal states and fishery
stakeholders. These councils develop fishery management plans that comply with the MSA's
conservation and management requirements that promote sustainable fisheries management.

Congress has twice made significant revisions to the MSA. First revision was in 1996 in response of the
passage of the Sustainable Fisheries Act. Primary revisions include strengthening requirements to
prevent overfishing and rebuild overfished fisheries; setting standards for fishery management plans to
specify objective and measureable criteria for determining stock status; adding three new national
standards to address fishing vessel safety, fishing communities, and bycatch; and introducing fish
habitat as a key component in fisheries management. Second revision was in 2007 in response of the
adoption of the MSA Reauthorization Act. Key revisions include establishing annual catch limits;
promoting market-based conservation and management strategies; strengthening the role of science in
fisheries management; and enhancing international cooperation by addressing illegal, unregulated, and
unreported (IUV) fishing-related issues.

Endangered Species Act (ESA) was passed by the United States Congress in 1973. Recognizing that the
natural heritage of the United States was of esthetic, ecological, educational, recreational, and scientific
value to our nation and its people, it was understood that, without protection, many of United States'
native plants and animals would become extinct. National Marine Fisheries Service (NMFS), NOAA and
the U.5. Fish and Wildlife Service (FWS) share responsibility for implementing the ESA. NMF5 is
responsible for species in maritime areas, and the FWS is responsible for most terrestrial and freshwater
specles.



Regulatory Systems

Under the ESA, the federal government has the responsibility to protect:

1. Endangered species: species that are in danger of extinction throughout all or a significant portion of
their range;

II. Threatened species: species that are likely to become endangered in the foreseeable future;

IMI. Critical habitat: specific areas that are within the geographical area occupied by the species at the

time of listing, if they contain physical or biological features essential to conservation, and those
features may require special management considerations or protection.

Currently NMFS has listed over 165 endangered and threatened marine species, among which 80 are
endangered and 85 are threatened species. Among these 165 species, 66 are foreign species (meaning
that these species occur only in areas beyond U.S. jurisdiction), among which 40 are endangered and 26
threatened species.

Marine Mammal Protection Act (MMPA)

The United States Congress passed the Marine Mammal Protection Act (MMPA) in 1972 in response to
increasing concerns among scientists and the public that significant declines in some species of marine
mammals were caused by human activities. The MMPA establishes a national policy to prevent marine
marmmal species and population stocks from declining beyond the point where they ceased to be
significant functioning elements of the ecosystems of which they are a part, and is the first legislation
to mandate an ecosystem-based approach to marine resource management.

All marine mammals are protected under the MMPA. Some are also protected under the Endangered
Species Act and the Convention on International Trade in Endangered Species of Wild Fauna and Flora
(CITES, or also known as the Washington Convention).

Three federal entities share responsibility for implementing the MMPA. The NMFS, NOAA is
responsible for the protection of marine mammals such as whales and dolphins; U.S. FWS is responsible
for the protection of species such as walrus and polar bears; the Marine Mammal Commission provides
independent, science-based oversight for relevant policies of federal agencies. In addition, the Animal
and Plant Health Inspection Service, a part of the Department of Agriculture, is responsible for
regulations managing marine mammals at public display facilities (i.e., aquaria and zoos).

Image by Pride Advertising Agency Ltd.

51



N

International 5
Ocean Information

The U.S. Congress recognized the importance of meeting the challenge of continued growth in the
coastal zone by passing the Coastal Zone Management Act (CZMA) in 1972. The CZMA provides for the
management of the nation's coastal resources, including the Great Lakes. The goal is to “preserve,
protect, develop, and where possible, to restore or enhance the resources of the nation's coastal zone.
The Office for Coastal Management, NOAA is the competent authority for the CZMA.

Under the CZMA, there is a state-federal consistency provision that requires federal actions undertaken
by federal agencies be consistent with enforceable policies of approved state management plans. In
addition, the CZMA outlines three national programs, the National Coastal Zone Management Program,
the National Estuarine Research Reserve System, and the Coastal and Estuarine Land Conservation
Program (CELCP). The National Coastal Zone Management Program aims to balance competing land and
water issues through state and territorial coastal management programs; the Reserves System serve as
field laboratories that provide a greater understanding of estuaries and how humans impact them; and
the CELCP provides matching funds to state and local governments to purchase threatened coastal and
estuarine lands or obtain conservation easements.

ESA Endangered species
Image by NOAA Fisheries
https:/iwww.fisheries.noaa. gov/species-directory/threatened-endangered
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