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摘要


基於關切紅珊瑚漁業永續經營，及顧慮因貿易而發生之過度捕撈與破壞性漁法之潛在威脅，美國政府在96年6月第14屆CITES締約國大會提出將所有紅珊瑚物種列入附錄2之物種名單之提案構想。該提案被第一委員會接受，惟在大會審議之最後一天遭駁回。大會要求於再次提案前，須在地中海區及太平洋區召開特別會議討論有關物種鑑定、珠寶辨識、族群結構及漁業管理等問題。因此美國於本次假香港舉辦第1次紅珊瑚科學、管理及貿易專題研討會。

各國報告管理現況及研究結果時，反映出各國對其研究計畫之支援情形。並顯示美國之研究團隊較完整，西班牙與義大利亦有具規模之研究團隊。美國由NOAA珊瑚礁保育計畫主持人Andy Bruckner主導研究方向，計畫內容包括漁業，族群生物，生態及貿易等，並結合製成品之銷售市場，其研究計畫之整體規畫與思考方向頗具參考價值。

本研討會規劃科學、管理、物種鑑定及CITES工作小組，整理各國資料(科學與管理)之結果，對現行之管理措施或研究規畫，提供詳實之比較與討論。另所提出之建議方向(科學與管理)，則對未來之管理措施或研究規畫，提供相當確切與實際之指導方針，足供參考。

研討過程之諸多論點皆以永續漁業及生態系平衡為目標，而該目標於實際管理時，可反映出管理決策者之思考邏輯。在漁業永續為前提之規劃管理，係希望以具選擇性漁法，適當捕撈量及合理監控為之，如此可以使漁獲對象之族群有機會持續存在，並將對生態系之破壞減至最低。而該參考值皆需有科學資料支持；反之，如無科學證據支持之管理措施，其限制撈捕量、漁獲努力量之數字將受到質疑，並被視為該管理將使漁業無法永續經營。

主辦單位對太平洋國家的參與，使各國能充分瞭解目前紅珊瑚漁業之研究與管理現況，特別表示感謝。尤其一再提及，我國目前寶石珊瑚漁獲資料顯示漁獲量中有83%為蟲枝，且此部分亦列於漁撈配額，此結果使非選擇性漁具對紅珊瑚之衝擊須重新思考。因為相對的，以選擇性漁具之捕撈方式，每次所採皆為活枝，此2者對族群保育或環境生態的破壞意義，可能須重新評估。另對我國執行針對寶石珊瑚漁業之觀察員計畫之作法亦頗為驚訝，因目前尚無國家有針對珊瑚漁業之觀察員計畫。
關鍵詞：太平洋、紅珊瑚、寶石珊瑚、漁業
目錄

摘要
i
1壹、目的


貳、過程
 2
參、心得及建議
 7
附件

附件一、紅珊瑚科學、管理與貿易之專題研討會(香港)議程.....................8
附件二、科學、管理、分類與CITES工作小組會議議題....................... 12
附件三、科學、管理與CITES工作小組研討結果(初稿) .......................20


壹、目的
美國魚類和野生生物管理局(U.S. Fish & Wildlife Service)收到位於華盛頓特區之組織提案，建議將紅珊瑚屬(Corallium spp.)物種列入華盛頓公約（CITES）附錄二之物種名單。此提案之主要論點如下：（1）這些物種具顯著的貿易及捕撈，且貿易對這些物種為最明顯衝擊之一；（2）在主要捕撈地區，高漁獲壓力使族群的數量與體型結構已下降；（3）在部分地區非選擇性漁具更衝擊族群與棲地；（4）除直接移除固著性成體外，降低體型結構如地中海的紅珊瑚族群，其稚體比例增加，並引起生殖輸出呈指數式的降減。

因為對紅珊瑚漁業永續性的關切，以及顧慮為供應寶石珊瑚國際市場之貿易行為而過度捕撈，與破壞性漁法之潛在威脅，美國政府在2007年6月的第14屆CITES締約國大會提出將所有紅珊瑚物種列入附錄二之物種名單的提案構想。此提案已被第一委員會接受，然而大會在審議之最後一天遭駁回。

雖然國際組織認同此物種保育之必要，但仍對將其列入附錄二名單的執行能力有質疑，因為其物種鑑定仍有問題，確認個人免稅額的困難，辨識執行前珠寶與其他成品的困難，以及生物與族群狀態的問題。大會要求於再次提案前，須在地中海區及太平洋區召開特別會議討論此未解決議題。因此，美國於本(2009)年3月於香港召開本次研討會，並邀請西太平洋區國家(日本、中國，臺灣及泰國等)及地中海區國家(義大利、西班牙)與會。 此專題研討之議程，預訂第1天為發表會，第2-3天將同時進行工作小組討論，分別研討紅珊瑚於科學，管理及執行之知識，缺口與需求，第4天則完成工作小組報告。
貳、過程
本次專題研討會於本（98）年3月16-20日假香港舉行，由美國大氣海洋署（NOAA）及海洋基金會（Ocean Foundation）主辦，參加之代表及專家學者尚包括世界野生生物基金會（WWF）、國際野生物貿易研究組織（TRAFFIC）、華盛頓公約（CITES）秘書處、中國瀕危物種管理辦公室、香港漁農自然護理署及美國、義大利、西班牙、摩洛哥、日本等國之專家學者。我國由行政院農業委員會漁業署洪技士國堯（本人）參加，國立台灣海洋大學陳志炘教授協同。另國貿局則請遠東貿易服務中心駐香港辦事處鄧松棠簡任一等商務秘書參加協助蒐集相關資料。

會議地點於香港黃金海岸酒店(Hong Kong Gold Coast Hotel)。離香港國際機場車程約50分鐘。本專題研討會為期4日(16 March - 19 March 2009)，第1日為國家報告，第2-3日為分組研討，第4日為綜合研討與結論(如附件一)。以下為各天議程情形。
3月16日(星期一)

研討會於上午9時準時開始，並由NOAA代表先行致詞，接下來介紹今天的議程及由各國參加代表及專家學者進行自我介紹後正式開始。
首先由NOAA代表（Andy Brucker）說明本次工作目標，並表示美國之所以召開本次研討會，係因保育團體向美國政府陳請應加強保育紅珊瑚，美國遂於2007年CITES大會提案將紅珊瑚列為附錄二，結果並未通過。該大會要求於再次提案前須於地中海區及太平洋區各舉辦一次研討會（workshop），以瞭解漁業與資源現況。

接下來為紅珊瑚背景之概述，由NOAA代表（Andy Brucker）專題先行說明紅珊瑚（主要分布區域為西太平洋及地中海）之生物、生態（棲地、成長率、再生產）及物種受威脅狀況之研究，其後並概述世界各國漁獲、管理及保育情形，包括其在FAO統計之各國產量、產值（太平洋地區主要為台灣、日本；地中海有12個國家）。再來為美國學者（Susan Torntore）針對寶石珊瑚之加工過程、市場分布、成品辨識、及價值作介紹，並主要介紹地中海地區之利用情形。另外，則由WWF代表（Ernie Cooper）對紅珊瑚之分類及辨識作說明。

在紅珊瑚的貿易部分，由NOAA代表（Andy Brucker）先介紹美國紅珊瑚的進口情形（主要由中國進口）；接下來由TRAFFIC亞洲代表（Joyce Wu, Soyo Takahashi）說明東亞國家對於紅珊瑚之漁業管理及貿易情形（亞洲進出口主要為日本及台灣）。CITES部分，由CITES秘書處代表（Laura Noguchi. Julia Roberson and Vin Fleming）進一步闡明CITES在保育及國際貿易中扮演的角色與作為，及CITES附錄等級（附錄1-3）之差別。

各國專題報告則由我國先行開始，首先由國立台灣海洋大學陳志炘老師介紹我國寶石珊瑚之漁業背景、目前管理措施及科學研究方向，內容包括說明目前寶石珊瑚漁獲物中具活枝(live branch)、枯枝(withered branch)及蟲枝(eroded branch)，其中蟲枝佔80%以上。另針對船艘數問題，主要以1989年之修正辦法與漁民之認知有落差，使實際作業船數與合法執照數不一致。於2008年依新訂管理辦法重登記後目前確定作業漁船數為56艘，此為最高漁船數，往後不會再增加。而每艘漁船限捕量之依據，雖然我國並無統計資料，但依FAO現有資料，我國於1990-2006間平均漁產量為7公噸(± 4)，即每年最高達11公噸。如以每年10公噸，以50艘船計，則可概估每船每年約200 kg。與會學者提出之問題包括（1）對於違規漁船之處置；（2）核准之漁船艘數；（3）目前漁獲寶石珊瑚之情形。並由陳老師依據我國管理辦法規定、漁船艘數現況及漁撈日誌初步分析結果回復。
接下來由美國夏威夷地區之代表及專家（Frank Parrish, Tony Montgomery），針對該地區之紅珊瑚漁業之管理及科學研究成果作詳細介紹（該地區為美國紅珊瑚研究最多之處）；而泰國也對該國珊瑚之保育計畫提出專題報告，並表示目前該國海域並無發現紅珊瑚。

由於會中各國代表及專家熱烈提問導致時間延宕（會議室只租到下午五點），原本預計於今日報告之地中海區國家及日本因而順延至隔日（3月17日）再行報告。
3月17日(星期二)

本日研討會首先由昨天尚未報告的國家繼續進行報告，首先由日本學者（Nozomu Iwasaki）對該國紅珊瑚分布（地理位置）、生物學（成長率、棲息水深）、分類及漁獲量等來說明，主要介紹日本高知縣及琉球海域之紅珊瑚漁業管理及研究情形。接續由地中海地區之國家來報告，第一個報告的為義大利專家（Giovanni Santangelo），其針對該地區紅珊瑚分布、開採歷史、漁獲量、棲息水深（包括20-60M及超過60公尺）、溫度、生殖、年齡成長、死亡率、族群動態分析、結構等研究成果來說明，並概略介紹該地區對紅珊瑚研究之情形等。

地中海地區第二個報告的國家為西班牙的代表（Georgious Tsounis），主要介紹該國紅珊瑚漁業歷史（從1,800年開始）、開採方式（珊瑚網、潛水）、利用（作為珠寶）、成長（株徑、高度）、管理及保育（設有保護區）、族群動態分析（MSY）等研究資料，並將地中海地區之紅珊瑚與夏威夷地區之珊瑚生態作比較，另對未來管理亦作初步建議。最後提出報告的為摩洛哥的代表（Abelaziz Zoubi），主要針對地中海區紅珊瑚之環境因子、資源狀況及評估、生態、漁業（歷史、產量）等之研究情形作介紹。

再來為分組討論，原本之議程預定分4組，包括（1）科學組：主要討論紅珊瑚之生物、族群狀態及受威脅狀況；（2）管理組：主要蒐集及比較各國的管理規定；（3）物種鑑定組：主要討論重點在於物種分類及鑑定；（4）CITES組：可能被列為CITES附錄之物種如何執行。但主辦單位臨時將物種鑑定組及CITES組併為1組，因此最後分3組討論。

有關分組討論部分，我國參加人員被分配在管理組，該組由NOAA人員主持，參加人員尚包括西班牙代表、摩洛哥代表及Traffic亞洲代表。討論內容重點係將美國、西班牙、台灣、日本、義大利、摩洛哥、法國、突尼西亞、中國等國及公海對於紅珊瑚之管理規定及漁業狀況就已知部分作細部之彙整，另外討論若紅珊瑚列入CITES附錄，產業界關心項目、將面臨的問題及其解決的方法。關於前揭問題涉及我國部分，業依我國「漁船兼營珊瑚漁業管理辦法」規定及管理現況原則回復主辦單位。

3月18日(星期三)

中國瀕危物種管理辦公室（於北京）於本日派員參加科學組討論。據初步瞭解，中國已將紅珊瑚列為一級保護動物，且已禁止開採，而該辦公室因簽證問題無法及時於3月16日參加開幕，因而延至今日才參加。本日研討會，先由昨日各工作小組（科學、管理及CITES小組）之主持人進行目前進度報告，並就目前結果提供意見及討論。

科學小組主要報告太平洋各國家對紅珊瑚的研究情形；評論已知研究資料及調查方式；評估物種減少之準則等之討論情形。管理小組主要整合各國(美國、西班牙、台灣、日本、義大利、摩洛哥、法國、突尼西亞、中國等)及公海對於紅珊瑚之管理規定及漁業狀況就已知部分之討論情形作說明。CITES小組則主要就物種鑑定、貿易物種、管理責任及為CITES與執行單位所需之科學及管理項目等之討論情形進行說明。

接續為各工作小組就未完成部分作進一步討論，我國參加人員繼續參加管理組。管理組今天之討論重點為紅珊瑚管理之建議，分為最小與最大要求條列。最後並撰寫工作小組報告初稿。各工作小組完成報告初稿後，先於大會進行口頭說明內容概要，並由與會人員提供意見，並於晚上將文字初稿之電子檔以電子郵件寄送，將於隔日上午討論文字內容。

科學工作小組之各國現有科學資料整理乙節，述明我國目前並無科學探測資料，但仍將我國所報告之以VDR推測之漁船作業分布圖，及目前累計之漁獲量組成中蟲枝佔83%之訊息，列為我國現有之科學資料，並強調此資料對紅珊瑚分布與管理措施仍具參考價值。另Ernie Cooper先生（TRAFFIC北美&WWF加拿大代表）洽我國參加人員表示，希望能協助該單位蒐集台灣漁船採捕之紅珊瑚樣本。業由我國參加人員答復將俟回國陳報漁業署內討論後，再予回復。

3月19日(星期四)
本日研討會，由主辦單位美國NOAA人員主持，主要討論各工作分組（科學小組、管理小組及CITES小組）之報告初稿內容與文字修訂。

各工作小組完成之報告初稿有關我國部分，大致依我國提供之資料及互相討論之結果來撰寫，因此修正部分不大，爰經審視後，我國參加人員提供修正意見如下：（1）我國寶石珊瑚漁業觀察員係自2009年開始實施，並非從2008年開始；（2）寶石珊瑚漁船違規係廢止該船之漁業執照，並非沒入漁船。另日本學者（Nozomu Iwasaki）於會中提出，關於我國採捕寶石珊瑚之物種，是否確有Corallium secundum (Miss珊瑚)，應再確認。

在各國與會人員表達各工作小組完報告初稿之修正意見後，美國NOAA人員宣布本次研討會圓滿結束，同時開放修訂意見一個月，之後再將修訂版寄給與會人員，並感謝大家的參加，尤其是太平洋國家帶來的新資訊。並暫訂本年夏天於義大利那不勒斯，舉辦第2次國際研討會(地中海地區)，而本次研討會之相關資料將作為其重要之背景資料，並期待與會者隨時透過電子郵件提供討論議題。本次研討會於中午12點10分結束。

會後國立台灣海洋大學陳志炘教授向日本學者Nozomu Iwasaki討論紅珊瑚分類之依據。其建議有(1)骨片型式；(2)分枝樣式：(3)中軸顏色等。並以骨片型式最重要。另其亦認為僅有Corallium japonicum的中軸骨為白色。而在日本所稱之momo與miss，皆為C. elatius。此部分資訊將提供物種鑑定之參考。

參、心得及建議
本次研討會之籌備過程相當匆促，由通知至召開僅約1個月時間，使許多會議資料與議案討論資料之準備皆相當倉促，甚或不足。不過由於與會者的熱列討論，與踴躍提供意見，使整體收獲頗豐。主辦單位以研討會方式，蒐集各國目前科學研究結果，現行管理措施，及商討列入CITES附錄名單之可能問題等，其規畫與思考足供參考。另與國立台灣海洋大學陳志炘教授共同參與會議，對國際紅珊瑚漁業之研究與管理現況，有進一步瞭解。
研討過程之諸多論點皆以永續漁業及生態系平衡為目標，而該目標於實際管理時，可反映出管理決策者之思考邏輯。在漁業永續為前提之規劃管理，係希望以具選擇性漁法，適當捕撈量及合理監控為之，如此可以使漁獲對象之族群有機會持續存在，並將對生態系之破壞減至最低。而該參考值皆需有科學資料支持；反之，如無科學證據支持之管理措施，其限制撈捕量、漁獲努力量之數字將受到質疑，並被視為該管理將使漁業無法永續經營。
主辦單位對太平洋國家的參與，使各國能充分瞭解目前紅珊瑚漁業之研究與管理現況，特別表示感謝。尤其一再提及，我國目前寶石珊瑚漁獲資料顯示漁獲量中有83%為蟲枝，且此部分亦列於漁撈配額，此結果使非選擇性漁具對紅珊瑚之衝擊須重新思考。因為相對的，以選擇性漁具之捕撈方式，每次所採皆為活枝，此2者對族群保育或環境生態的破壞意義，可能須重新評估。另對我國執行針對寶石珊瑚漁業之觀察員計畫之作法亦頗為驚訝，因目前尚無國家有針對珊瑚漁業之觀察員計畫。

科學研究計畫應涵蓋更多領域，以全面掌握問題。本次研討會中，大部分問題皆以族群生物，生態衝擊為主，另亦有研究珊瑚製品與市場者(原為人文科學家)。整體而言，生物學部分，除地中海區外，尚無針對紅珊瑚之研究，但多為研究珊瑚礁之學者跨足。此亦可提供作為我國研究計畫之參考，如以漁業為思考中心，未來須包含生物(分類與生態)，及經濟(產業與市場)等，以期能更全面地掌握問題，解決問題。

應建立標本處理與資料交換之作業原則，以因應國內及國際間可能之合作模式。以往研究計畫之標本採集，皆由各研究人員負責並保有。但應紅珊瑚屬高價商品，其標本之取得可能所費不貲。繼而，此物種目前多僅由漁業取得，國内外多位學者對標本取得後，能否同步進行多項分析皆表達高度興趣，如物種鑑定、年齡分析、成長、生殖等。表本如係編預算購得，則其所有權為主管機關。因此對此類標本之合作研究過程(國內及國際間)，應建立標本處理與資料交換之作業原則。
應與業者溝通，以瞭解並蒐集實際執行時之可能問題。本次會議亦就假如將紅珊瑚屬列入CITES附錄二名單，業者憂慮之議題提出假設性之討論。本研討會提出列入附錄名單前之成品或原料之辨識困難度，私人收藏品，及庫存量之確認等問題。西班牙代表亦提出，歐洲國家之邊界較難有效管理之問題。以後出席類此研討會，應就相關議題與業者充分溝通，瞭解問題所在，以期能提供相關討論議案。
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Annex II. 工作小組研討議案
Working Group 1: The Science Working Group 

This group will discuss the state of knowledge of the biology, population status and threats, whether the available science is adequate to estimate decline, and if these species have declined to the extent required to justify a CITES Appendix II listing. The emphasis will be on Pacific species of Corallium and Paracorallium that are the target of precious coral fisheries with comparative information for Mediterranean species.

1.
How much do we know about Corallium in the Pacific? For each country, and in international waters compile information on:

A)
Historical extent and range of these species, the ecological history of these corals, and if an estimate of total population size and distribution area is possible to ascertain.

B)
Current status, including spatial area of occupancy (vertical and horizontal), abundance and size structure.

C)
 Identify and characterize the threats that have impacted populations, where these occur, and whether they are ongoing, recent or historic.  

D)
Characterize changes among populations.  Include a discussion of the extent of expansion into new habitats/depths and/or shifts in distribution (i.e. loss of populations at certain depths), and factors that may have mediated these changes. 

E)
Estimate the percent of beds where these corals have declined substantially from some historic level and the percent of beds where populations are stable or recovering, and identify specific locations where these changes have been observed.

F)
Identify locations that have been impacted by trawl fisheries, and the type of information available on impacts from these fisheries.

2.
Evaluate the adequacy of existing knowledge and research approaches:

A)
Identify and evaluate monitoring approaches that have been applied or need to be applied to assess status and trends in these species, including ways to quantify abundance, cover, various life history stages, depth stratified long term distribution and density studies, factors affecting growth and reproductive capacity, and other demographic parameters. 

B)
Identify gaps in assessment and monitoring information (specific countries or locations where the coral is thought to occur, or once did occur but no recent information is available) and what is needed to obtain this information.

C)
Identify information gaps regarding the biology, life history traits, taxonomy, genetics and what is needed to address these gaps.

D)
Identify science needs for populations in International waters

3.
Assess decline criteria for these species:

A)
Discuss relationships between density, abundance and size structure and the use of size as a surrogate of decline for modular organisms.

B)
Discuss possible implications of life history on the genetic structure of populations.

C)
Discuss known information on growth, and how new measures of growth impacts prior determinations of MSY or other management measures

D)
Evaluate the adequacy of measures of decline included in the draft 2007 listing proposal, concerns identified through the FAO review, and options for estimating decline in data poor populations, drawing from other fisheries.

Working Group 2: The Management Working Group 

This group will compile and assess information on existing national management strategies, how they vary between jurisdictions, and their adequacy. 

1. Summarize the National Management plans for Corallium:

A)
Compile information on existing National legislation, regulations, statutes, management approaches, and conservation initiatives that apply to Corallium, and develop a table to compare and contrast management approaches between countries and provinces. 

B)
Evaluate the effectiveness of national management at protecting these corals and enhancing recovery potential, and where they are being applied.

C)
Summarize how management measures differ across jurisdictions and in international waters.

2. Compile available information on Corallium Fisheries

A) Identify numbers of fishermen and/or fishing vessels within each country or province, types of gear used, effort (seasons etc.) and locations that are currently targeted and how this has changed over time

B) Evaluate relationships between landings, how these have changed over time, and how this is related to resource changes and/or decline in demand. Compile available information on value of different species of Corallium, and fluctuations in value

3. Develop recommendations on changes needed to management approaches to enhance conservation:

A)
Recommend additional measures that could be implemented on a local, national, and regional scale that are necessary to address threats affecting these species and can help rebuild populations, and where these need to be applied.

B)
Identify strong local management and enforcement efforts among Range states to prevent unsustainable harvest of Corallium, and gaps where more steps are needed.

C)
Develop an adaptive management approach for Corallium that could be applied across jurisdictions to standardize management approaches.

D)
Examine the potential implications of not taking additional steps to conserve these species and the areas where they occur.

4.
Compile information on Industry concerns associated with a potential listing and approaches to resolve these difficulties

A)
Internet sales

B)
Repairs of jewelry when products are returned (via mail and/or across international borders)

C)
Reexport of Corallium (including material imported as skeletons and subsequently exported as a manufactured product.

Working Group 3: The Identification Working Group 

This group will focus on taxonomy and identification of Corallium, including a review of an id key that is under development.

1. Summarize the existing taxonomy for precious corals:

A)
Develop a table illustrating the taxonomy for precious corals.

B)
Compile a list of species of pink and red corals and the major taxonomic features that can be used to distinguish these.

C)
Compile information on taxonomic problems and confusion, including lumping/splitting of taxa and subdivision into two genera

2. Compile information on the features used to differentiate Corallium from other precious corals:

A)
Identify features in living corals use to identify major groups (e.g., family or genus level) and additional features that could be used to identify species.

B)
Identify methods to distinguish Corallium species from other precious corals for processed and worked products in trade.

C)
Evaluate techniques used to distinguish between natural color and dyed corals, fossils and recent corals, and multiple species within individual products, including bleaching, polymer impregnation 

D)
Examine and evaluate difficulties and potential obstacles hindering identification of Corallium species in trade, including ‘look alike’ species used to simulate Corallium
E)
Identify tools that could aid in identification, such as a Raman and Photoluminescence Spectroscopy analysis (to id organic pigments), microscopic analysis, DNA analysis and other approaches, including the difficulty and expertise needed and the time and cost.

3. Identify difficulties for customs and law enforcement agents in identification of shipments and verification of species present

A)
Evaluate the types of materials and quantities an enforcement officer may receive and the process different countries undertake before releasing shipments

B)
Identify the types of tools that they would need to facilitate identification

4. Review and comment on draft Corallium identification key provided:

A)
Identify the value of the id manual for scientists, managers and enforcement officers.

B)
Summarize special tools and expertise required to properly identify these species

1.
Include a discussion of how feasible it is for enforcement officers to distinguish species, using the ID manual.

2.
Identify other approaches needed, including microscopical examinations, sectioning, etc.

C)
Identify missing components, errors and other problems with the manual

Working Group 4: The CITES Working Group 

This group will address implementation issues of a potential CITES listing. 

1. Identification:

A)
What tools does a law enforcement officer need to identify Corallium?

B)
How feasible is it to identify Corallium only to the level of genus (and differentiate it from other precious corals), and what implications does this have for the CITES listing and conservation of the species?

C)
Can we justify a listing based on the findings that adequate science is available only for a single species, and other species are included based on the look alike criteria?

D)
How do you deal with jewelry or other products that include multiple species of Corallium?

2. Origin of species in trade:

A) Recommend strategies to address interpretation inconsistencies surrounding Corallium and Introduction from the Sea and potential implications.

B) Discuss problems and solutions regarding illegal harvest of Corallium species, and steps to effectively confirm that specimens in trade were legally obtained. 

C) Provide options for a suitable approach to address pre-convention specimens.

3. Administrative burden:

A)
Discuss measures that would address the potential administrative burden including increased paperwork load from issuing trade documents for all Corallium species and new reporting requirements that might result if Corallium is listed. 

B)
Identify national issues that would need to be addressed including new enforcement officers and training programs if the species were regulated through CITES.

4. Commercial trade versus personal items:

A) Develop an approach to address Corallium jewelry that is purchased by tourists and/or a person possession, and identify an acceptable method for the allowable personal exemption, including a discussion of the number of allowable pieces, and what considerations need to be taken into account for the differences in weight and/or size between pieces.

5. Linking Science and Management needs for CITES and Enforcement Authorities

A) Evaluate the type of information that would be needed by scientific authorities to establish an export quota and make a non-detriment finding 

B) Evaluate difficulties in enforcement if the species were listed, and approaches to resolve these issues
Annex III. 工作小組結果報告初稿
SCIENCE WORKING GROUP

The working group was charged with assessing the state of biological knowledge and population information for Corallium in Pacific waters, with emphasis on national and international waters that have been or may be targeted by commercial or industrial fisheries. The group also evaluated the adequacy of these data and the types of information that could help in determining sustainable management approaches for Corallium fisheries.  An evaluation of science needs and gaps in information is also presented for this region.

A. State of existing knowledge of Corallium populations and biology in Pacific waters

Japan

1. Distributional data

Dredge and ROV surveys conducted off the southeast part of the Japanese archipelago have identified seven taxa of Corallium.  Two of these, C. elatius (100-276m); and C. konojoi (76-280m), are found in multiple locations between Mie in the north to Okinawa in the south. Corallium japonicum (76-280m depth range) overlapped with C. elatius and C. konojoi, but also extended further north to Sagami Bay. Two other non-commercial species have been found off Boso Peninsula, north of Sagami Bay (C. boshulensis 600 m depth, and C. sulcatum 180-550 m depth); C. pusillum was identified off Izu Island); C. inutile off Kochi; and a single sample of Corallium sp was collected at 1200m depth off Ogasawara Island.  Corallium appears to be absent north of Sagami Bay, possibly because of lower temperatures and other environmental factors.  The northern boundary of Corallium distribution may be determined by the Kuroshio current, as it deflects to the east in the northern part of Sagami Bay. 

Four 100 meter Remotely Operated Vehicle transects were recently conducted off Kagoshima area to characterize population dynamics and habitat features. The population surveyed with the ROV was almost mono-specific. The colonies were surrounded by mud, but were attached to rocky substrate in a flat area. Current was not recorded but was not too strong. Nonaka and collaborators also recently completed surveys of C. japonicum, C. konojoi and C. elatius off Okinawa to observe distribution and some population structure parameters (Deep Sea Coral Symposium, Nov. 2008). No other population information is available, with exception of observations made in 1904. 
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Fig. 1. Locations known to contain Corallium populations. Figure provided by Dr. Nozomu Iwasaki.

2. Biological data. 

Samples of C. japonicum collected in1904 identified the presence of eggs, which were larger in March than in September. Stable isotope studies carried out by NI suggest Corallium has an intermediate carnivorous-herbivorous diet. NI also examined cross sections of calcein-stained growth rings and radioactive labeling (Pb) samples collected at approx. 100 meters off Okinawa and Kochi areas to  estimate age.  Colonies had the following growth rates:

C. japonicum 0.30 ± 0.14 SD mm/year (N=5)

C. elatius 0.19 ± 0.15 SD mm/year (N=5)

C. konojoi 0.58 mm/year (N=1)

The Japanese Coral Association is collecting information on precious corals, limited environmental data (temperature, depth, current speed) and landings data for Corallium during fishing operations.  This group is selectively harvesting coral using ROVs in Okinawa areas and using tangle net dredges off Kochi. Their website ( www.sangokumiai.jp) includes general information about various species of Corallium used in jewelry manufacture, approaches to harvest corals and footage on Corallium habitat. There currently are six videos illustrating the selective harvest of colonies off Okinawa using an ROV.  From these videos, the following conclusions were made:1) The habitat was soft bottom-gravel community; 2) The density of corals seems to be low or even sporadic; 3) Other organisms such as soft gorgonians and alcyonarians occur in these habitats. Bottom trawls are not thought to be used in this area. 

Taiwan

There have been no biological studies or population surveys undertaken for Corallium in waters surrounding the island of Taiwan.  A research program was initiated in 2008, which primarily involves and observer program and an examination of landings to obtain information on population dynamics.  Four species of Corallium have been identified from fishery catches:

· Corallium elatius (momo)

· C. japonicum (aka)
· C. secundum (miss)
· C. konojoi (shiro)
Fishery effort is concentrated in a band that extends from the edge of the shelf between 100 to 1000m depth from the south-western part of the south China Sea N28° E126° to waters north-east of Taiwan Island (N19° E112°) with most effort concentrated from 200 to 500m depth. No data on abundance, density or size structure are available. Beginning in January 2009, data has been collected on the condition of landed colonies. The first two months of data indicate that only 2% of the colonies were alive when landed, while 15% of them had recently died and 83% consisted of long-dead, eroded fragments.


[image: image2]
Fig. 2 Distribution of fishing effort for Corallium around the island of Taiwan. Figure provided by Dr. Chih-Shin Chen.

International waters around Emperor Seamounts

Corallium populations were first discovered around Koko Seamount (C. secundum) in 1965. Additional populations were identified on Koko, Kamu and Hancock Seamount in 1972 (The report of 1972 Kaiyo Maru survey). An extensive population of an undescribed species (Corallium sp. nov.) was discovered in 1978 at the depth of 900-1500m. No scientific surveys were done focused on corallium  prior to inception of the fishery or during the period of active exploitation (1965 and 1990) in these areas.  ROV surveys (2006) and additional drop camera surveys (2008) were made off Koko Seamount by the Fisheries Agency of Japan in areas formerly targeted by coral drag fisheries, with the primary goal of identifying vulnerable marine ecosystems, of which sessile benthic Corallium habitats are included. Out of 44 drop camera surveys conducted during these surveys, Corallium was only identified in one area; this area is now proposed as a closed area for trawl fisheries.

Hawaii

1. Distribution and abundance

Deep coral research in Hawaii was initiated in 1970, approximately four years after the discovery of Corallium secundum at Makapuu Bed off Oahu. Makapuu bed contains the largest known population of Corallium in the U.S Pacific, with colonies occurring over an area of about 3.6 km2. The density and size structure of this population was first characterized in 1971, following three years (1966-1969) of non-selective fishing (1800 kg of C. secundum were removed using a coral tangle dredge).  The area was resurveyed in 1983 and 1985, following six years of manned submersible harvest (total harvest = 6200 kg).  This coral was found to have density of 0.02 colonies m-2 in 1971and 0.022 ± 0.01 colonies m-2 in 1985. Additional surveys in 2001 found that the bed was larger than previously estimated (4.3 km2) and corals occurred at a higher density (0.3 colonies/m2).

Submersible surveys between 350-500 m were conducted at 6 coral beds in the lower Hawaiian Archipelago between 1998 and 2001 to characterize the distribution, abundance and size structure of precious corals.  Two beds Makapuu and WestPac were dominated by C. secundum.  C. regale were the dominant Corallium at Brooks, Keahole and Cross sites.  Corallium was rare at the remaining French Frigate Shoals site.  

To date, precious corals have been identified in 17 locations off Hawaii. In some cases the size of these beds, colony abundances and size structure are known, but collection of additional data would help improve our understanding of these taxa and the potential for sustainable harvest.

2. Population dynamics

There was no significant change in recruitment throughout this period, although there was a slight shift in the age-frequency distribution. In 1983, age groups between 15 and 35 years old declined in abundance by 2-9% when compared to 1971 surveys, and all colonies older than 35 years old were absent. Over the next 2 years, increases in abundance were observed for the 20-25 year age classes (12%) and 30-40 year classes (1%) but older colonies were still absent.  By 2001 all age classes from 20–45 years were at a higher abundance than that observed in 1983, while older colonies were still under-represented. 


[image: image3]
Fig. 3. Source of data: Fig. taken from Grigg, 2002.

Mean height of C. regale at Brooks, Keahole and Cross is 20.3 cm, while C. secundum was 17.9 cm (Parrish 2007).

3. Biological data

Linear growth rates and ages of C. secundum colonies were first estimated from skeletal growth rings (0.9 cm height/yr; Grigg, 1976), with 28 cm tall colonies estimated at 29 yrs. These have been recently revised based on radiocarbon aging (170 microns diameter/yr), which suggest a 28 cm tall colony is actually 71 years old.

Colonies of C. secundum were found to have separate sexes and exhibit broadcast spawning. Colonies achieve sexual maturity at 10-12 years, as determined from growth ring studies (Grigg 1976).

4. Habitat

Optimal habitats for Corallium in Hawaii include hard substrates free of sediment that have strong currents.  C. regale extends slightly deeper than C. secundum and exhibits a preference for outcrops and ledges. C. secundum occurs at highest densities on flat, hardpan carbonate substrates (Parrish 2007).
Table 1. Fishery dependent data

	
	current
	Minimum
	Medium
	Maximum

	Data mining
	
	Compile grey literature from fisheries agencies etc. on historic data (landings, fishing effort etc), museum collections, interviews with fishermen
	Evaluate stockpiles to get historical information on population dynamics
	Determine if populations are changing due to climate change etc (Isotopic analysis of samples in old collections to evaluate changes in biology) 

	Landings reported by fishermen
	FAO aggregated annual landings by country and species
	Landings by vessel for each trip in port
	Landings by region/location for each country
	Landings by specific Corallium bed

	Fishing vessels
	May or may not be licensed
	Accurate Number of vessels operating in each area
	Amount of effort per fishing trip related to landings
	Amount of effort per unit catch per bed

	Observer program
	Variable, observer program started for Taiwan in 2008
	Random assessment of fishing activities within each country 
	Dedicated observers for fishing vessels in each location targeted per country at certain times of year 
	Observer placed on each fishing vessel

	Observer data on landings
	
	General information on locations of fishing, gear deployments, duration and type of benthic organisms landed (e.g. number of trawl surveys with and w/o coral)
	Detailed information on location and depth where fishing occurs, amount of landings per deployment, taxa landed by weight
	

	Observer data on colony basis
	
	Information on condition of colonies landed by species (live, recently dead, eroded), fragment or whole colony
	
	More detailed colony condition (epibionts, degree of bioerosion, relationships between size and colony condition

	Observer data on population dynamics
	
	Random samples of population structure by species within one or more locations (size of colonies, e.g. height) 
	More detailed assessment of population dynamics by species in multiple locations (height, diameter, weight of colonies)
	Full characterization of representative samples in each location and during each trip of population dynamics, branching patterns etc

	Observer program contributed to advanced biological/ecological understanding of corals and coral beds
	
	Bycatch
	Environmental parameters, deploying camera/rov during collections to characterize habitat
	Sampling of colonies sent to experts to characterize reproductive status (e.g. seasonal cycle, sexual structure, relationship with size etc), growth rates 


Table 2. Scientific survey approaches

	Approach
	Minimum
	
	Maximum

	Simple data collection from boats without special equipment (e.g. Sample collection using tangle nets)
	Species occurrence (maps of presence/absence)
	
	Analyze sample condition, population parameters, biological aspects etc.

	Drop camera
	Single images of habitat and presence/absence of Corallium (still camera)
	
	Video transects with GPS coordinates, temperature, and general habitat features

	ROVs with video
	Images of habitat, benthic community structure, presence of coral, depth of occurrence of coral
	Environmental parameters (temp, current etc.), depth-related distribution, patch size, abundance/density along depth gradients, colony condition 
	Size (height) structure of corals, branching pattern, morphology (laser, ruler to quantify)

	ROVs with manipulator arm 
	More detailed information on growth rates, reproductive parameters, weight etc. from sampled colonies 
	
	Genetic, biochemical and isotopic analysis of samples

	Submersible
	Detailed benthic surveys of habitat, Corallium population structure etc.
	
	Experiments to enhance understanding of biological processes such as recruitment, transplantation work etc.


B. Value of various types of biological information for management purposes

· Presence/occurrence data

1. Information on the species present in national or international waters can provide useful distributional and diversity data for a particular region, but information solely consisting of locations of occurrence is not sufficient to determine sites where Corallium can be sustainably harvested and it cannot be used to develop quotas

· Abundance data

1. Abundance of colonies within a Corallium bed provides valuable information on the status of a taxa in that location, but the data must be combined with knowledge of the entire size of the bed suitable for colonization by the species under consideration and abundance data must be normalized over the entire bed.  Use of density data from small patches, without considering the total number of patches and size of those patches within the bed can overestimate the total abundance and/or yield because Corallium is often known to form dense aggregations within a limited area, with population abundance declining at the margin of the population, even though suitable (hardground) habitat is much more extensive. One approach to resolve this is to have variance to mean ratios calculated on similar samples (e.g. one portion from each transect).

2. Because fisheries have targeted many known Corallium beds in Pacific waters, it may not be possible to determine the true baseline of a “virgin” population, making it difficult to determine what the population looked like historically, and whether areas that have been surveyed represent a natural state. This is apparent even in some well studied populations, such as Makapuu Bed, where the first surveys were conducted after several years of removal; through a non-selective fishery.

3. Detailed information on the abundance and density of Corallium within a known area occupied by Corallium can provide useful information on possible levels of harvest for non-selective fisheries, but these data cannot be extrapolated for other beds, solely based on knowledge of the size of those beds because existing data has shown that, even at the same depth, Corallium abundance is highly variable both within a bed and between beds. Furthermore data on density/abundance of one species cannot be directly used to estimate density of another species as these may occur in different habitats and/or have different environmental requirements even if they occur within the same depth range. This has been shown for two species of Corallium found in Hawaii, each of which occupies the same depth and are predominantly found in hardbottom habitats, yet one shows preference for outcrops and vertical areas while the other prefers flat hard pan areas.

· Habitat information

1. Surveys conducted to identify presence, abundance and population dynamics of Corallium should include compilation of as much habitat and environmental data as possible, as this may provide information that can be used to identify other potential areas where the species may occur and it could form the basis for the estimation of the total available habitat in a region.

2. Other information that may affect the condition and/or quality of that habitat, such as the presence of high numbers of known predators, unusual environmental conditions that appear contrary to those preferred by Corallium (e.g. large temperature fluctuations, shifting sediments etc.), or the presence of large numbers of broken, bioeroded, and or dead colonies should be recorded if possible as this could be useful in determining things that may limit survival or recovery of populations after human or natural disturbances and it can serve to identify impacts from previous non-selective target (e.g. coral dredge) or non-target (e.g trawl) fisheries.

3. Information that enhances the survival and growth of Corallium and/or mitigates unsuitable factors (e.g., strong, nutrient rich currents) should also be documented as this may help estimate potential impacts of different levels of harvest pressure

4. Whenever possible the importance of Corallium should be assessed because of its potential role as an ecosystem engineer, and considerations of the role of the taxa in the ecosystem should be given when establishing harvest guidelines.

· Population dynamics

1. The size structure and complexity of colonies (degree of branching) within a population and how that has changed over time is the most important information needed to sustainably manage a population subjected to fishery pressure because these are colonial animals that exhibit size-dependent survival and reproductive parameters including fertility, reproductive output and possibly resilience of larvae and/gametes (e.g., larger colonies may produce offspring with greater lipid reserves). Some of these data can be obtained rapidly by photographing large numbers of colonies

2. The most suitable measure of population structure for fishery management purposes is height and branching pattern, as this can be readily ascertained in situ using ROVs and submersibles. Diameter data may be sllow more precise age estimates, but diameter is more difficult to measure in deep water populations inaccessible to SCUBA, and may not be directly relatable to colony height or branching pattern for larger colonies.

· Biological data

1. Attempts should be made to collect information on reproduction for different species, including sex ratio, size at maturity and relationships between size and numbers of gametes/per colony, as this can help determine the minimum size at which colonies should be harvested and the potential for recovery following harvest pressure and/or other disturbances 

2. In areas with ongoing Corallium fisheries, representative colonies or parts of colonies should be sampled and preserved for examination of size structure targeted by the fishery, as well as reproductive characteristics, growth rates and other life history traits (e.g. tips of colonies of known size fixed in formalin or bouins).

3. For areas with non-selective fisheries, especially when there are no in situ data on population structure, measurements of representative colonies can provide some information on the structure of the population in the harvested area, although managers should be cautious when applying these data to management as the fishery may be targeting a certain portion of the population and portions of that population (e.g., percent of small colonies) may be missed or underestimated especially in situations where non-selective gear is inefficient due to losses of colonies during collection.

4. Condition of colonies collected by fishermen is also indicative of the “health” and stability of a population, as landings consisting of a large proportion of dead, broken and encrusted or bioeroded colonies may have experienced previous human or natural disturbances that have negatively damaged those populations. In cases where few live colonies are landed, consideration should be given to limit harvest and/or close an area to allow recovery.

5. Whenever possible, experimental data to evaluate recruitment (e.g., settlement tiles, photos or ROV transects), growth (labeling of colonies in situ and or direct measurements over time) and other biological parameters should be collected to allow assessment of the potential for recovery and/or expansion of populations or the time required to restore populations to a natural (pre-harvest state), and for use in models to estimate MSY and other fishery parameters.

· Genetic information

1. Knowledge of the genetic structure and connectivity of populations is extremely important and should form a focus of future research efforts, as available data suggests there may be limited connectivity between populations and several areas appear to be self seeding.  This has implications for the management of Corallium, as a low degree of genetic exchange between Corallium beds suggests these should be managed as separate stocks, such as the approach taken in the U.S. Precious Coral FMP.

· Monitoring

1. In areas where fishing is allowed, the beds should be examined over time to evaluate changes in population parameters such as density and size structure and to evaluate threats and impacts to ensure populations remain stable and/or increase at allowable levels of removal.  If significant changes are observed, considerations should be given to reduced fishing and/or closure of fishing to allow stocks to rebuild.

Natural threats

Causes for natural mortality (parasites, predators, epidemies, substrate instability/landslides, global ocean warming, acidification, sedimentation) should be identified and studied.

Management Working Group

Participants:  Frank Parrish, Georgios Tsounis, Joyce Wu, Chih-Shin Chen, Kuo-Yao Hung, Abdelaziz Zoubi, Dridi Abdelmajid 

The membership of this working group was assigned four tasks.  1) Summarize the management plans used in fisheries that harvest Corallum spp. 2) Compile information on Corallum spp. fisheries. 3) Develop recommendations needed to enhance management and the conservation of the Corallum spp. resource and 4) Compile information on the industry concerns associated with potential CITES listing and approaches to resolve these difficulties.  Based on the groups experience and the materials they had at hand it was decided that the group would focus on items 1, 3, and to a lesser degree 4.  The business of addressing item 2 was deferred till the next international workshop.    

To address the first task management measures were surveyed across the membership of the working group.  The intent was to generate a list of measures that could be used in a survey to query the management of Corallum spp. fisheries worldwide.  Aspects of management included jurisdictions, permits, quotas, gear, size limits, reporting, observers, fishery dependent & fishery independent monitoring program, and enforcement.  The locations of fisheries present in the working group included Spain, Hawaii, Taiwan, Morocco, Italy.  In addition the group considered high-seas fisheries and the recent banning of Corallum spp. in China.  The intent of the Table 1 is to serve as starting point for further data collection on management and to provide a context for the next international workshop planned for Italy in 2009.  The working group represented a wide range of management strategies with fisheries ranging from those directed at deep water Corallum spp. to those focused on shallow resources.  Gears used in the harvest of deep coral included tangle nets, submersibles and divers. Monitoring of coral resource ranged from a minimum level of data derived from periodic landings to fishery independent surveys from long term monitoring.   

Table 1.  List of management measures in Corallum spp. fisheries from membership of the management working group.   
	 Management measures
	Hawaii
	Spain
	Taiwan
	Italy
	IT Sarrdinia
	Morocco
	China
	High Sea

	Corallium harvest banned
	No
	No
	no
	no
	no
	no
	yes
	no

	Within country jurisdictions state/perfectual
	
	
	
	
	
	
	
	

	      Exclusive rights (cultural, finder claim/stake rights
	
	?
	
	
	
	
	
	

	      Established fishing areas
	Yes
	yes inner/outer waters
	yes
	?
	yes
	yes
	NA
	no

	      Coral bed closure for recovery (rotation)
	Yes
	No
	no
	?
	yes
	yes
	NA
	no

	      Establish refugia for Corallium 
	Yes
	Yes
	yes
	yes
	yes (MPAs)
	yes
	?
	no

	Permits/licenses issued
	Yes
	Yes
	yes
	yes
	
	yes
	NA
	no

	     License validity expires
	1-2 years
	1 year/renewable
	1 year
	1 year
	1 year
	1 year
	NA
	NA

	     License restrictions
	person & bed specific
	Diver
	Vessel
	?
	yes
	Boat
	NA
	no

	     Vessel restriction
	None
	None
	None
	?
	yes
	<50 ton gross wt
	NA
	no

	     Time of day restrictions (surveillance)
	None
	Fishing permitted from sunrise to sunset
	None
	
	no
	Daytime
	NA
	no

	     Allowed fishing days/year 
	season
	1 May-30 October
	220
	?
	season
	None
	NA
	no

	Quotas in place
	Yes
	Yes
	yes
	yes
	yes
	yes
	NA
	no

	     Dead Corallium part of quota
	NA
	NA
	yes
	no
	no
	NA
	NA
	no

	Harvest season
	July1 to June 30
	1 May-30 October
	yes
	no
	
	no
	NA
	no

	     Purpose for established season
	Monitor fishery
	Weather suitable
	weather suitable
	
	to limit the fishing time
	NA
	NA
	no

	Gear 
	Select sub/rov
	Scuba only
	Tangle nets
	Select/scuba
	Scuba only
	Scuba only 
	NA
	Tangle nets

	Min size
	Yes
	Yes
	no
	no
	yes
	no
	NA
	no

	Reporting 
	Yes
	Yes
	yes
	yes
	yes
	yes
	NA
	?

	    Report landings
	Yes
	Yes
	yes
	yes
	yes
	yes
	NA
	?

	    Report gross weight
	Yes
	Yes
	yes
	no
	yes
	no
	NA
	?

	    Report composition live, dead, fossil 
	NA
	NA
	yes
	no
	no
	NA
	NA
	?

	    Report depth / location
	Yes
	Yes
	yes
	no
	yes
	yes
	NA
	?

	    Report operation time/dives 
	Yes
	Yes
	yes
	no
	yes
	yes
	NA
	?

	    Interval of reporting required 
	Daily
	Daily
	daily
	no
	yes
	daily
	NA
	?

	    Report number of colonies 
	Yes
	No
	no
	no
	no
	no
	NA
	no

	    Report sales
	Yes
	Yes
	yes
	no
	no
	yes
	NA
	?

	Observers used in fishery
	No
	No
	yes
	no
	no
	no
	NA
	no

	    Level of observer coverage
	NA
	NA
	every boat once a year
	NA
	NA
	NA
	NA
	NA

	Spatial monitoring 
	No
	No
	yes
	no
	no
	no
	NA
	?

	Fishery indep. monitoring program
	Pulse-research
	Pulse-research
	None
	Very pulse funding
	pulse research
	pulse-research
	NA
	no

	Reports of bycatch in coral fishery
	NA
	NA
	Observer reports 
	no
	no bycatch
	None
	NA
	no

	    Corallium bycatch in other fisheries
	None
	None
	none
	no bycatch
	none
	None
	?
	no

	Enforcement
	CG and Fisheries
	Coast Guard
	CG & fisheries
	CG
	coast guard
	Marine authority
	?
	no

	    Penalties
	Fine 
	Fine
	gear/vessel confiscation
	mild
	mild to strong fine
	Marine authority
	?
	no


To address task 3 “Develop recommendations to enhance management..” the working group tried to capture the variability in Corallum spp. fisheries worldwide.  It was recognized that the management measures to be employed can be fishery specific.  Measures that can be readily implemented in the shallow coral fishery of the Mediterranean may not be possible in the deep coral fisheries of the Pacific.  So the group opted to identify a range of suitable management measures that should be considered for any Corallum spp. fishery.  The minimum and maximum level of management for each management measure was proposed in Table 2 to describe the range in Corallum spp. fisheries.  Selection of management measures for any fishery is the responsibility of their management authority and the purpose of this table is to provide a range of options that can improve conservation and monitoring of the industry and its resource.  The working group further proposes that Corallum spp. fisheries should strive to implement management practices that enhance the status (the resource yield and the wider ecology) on a sustainable basis.

For item 4 “Compile industry concerns associated with potential listing….” the working group identified a few concerns that were voiced to membership by industry prior to attending the workshop.  The most common concern was the species identification problem and determining the source of the coral. Because this workshop had a working group dedicated to this topic it was left to them and discussion was limited to issues of stockpiling, impacts to trade of legal coral operations, and problems of personal effects jewelry moving across borders.  To address the stockpile issue it was proposed that this coral would have to be registered / certified as preconvention material for use in trade.  The nature of this “certification process” was not discussed although it was noted that black coral is already listed by CITES and continues to be traded legally it could serve as an example of what would be involved with a Corallum spp. listing.  Listing under CITES would result in some level of inconvenience to the shipping and movement of industry material.  The European Union was identified as a place with multiple coral fisheries and no border control presenting a special circumstance for monitoring the traffic of the coral resource.  It is not clear how jewelry sold and then returned across borders for repairs will be accommodated under a CITEs listing. Examining the 20 year history of the trade of black coral and other products regulated by CITEs would provide insight as to the level of impact we could expect on the industry if Corallum spp. were listed. 
Proposed next steps for 2009 workshop in Mediterranean:

1) Have the history of Corallium spp. landings for each fishery submitted in advance of the workshop to address item 2.

2) Use the tables in this report to survey management measures in established coral fisheries world wide prior to the next workshop. 


Table 2.  Range of management measures (minimum and maximum) used in Corallum spp. fisheries. 

	Management measures
	Minimum measures
	Maximum measures

	Corallium spp. harvest banned
	NA
	

	Within country jurisdictions state/perfectual
	Jurisdictions should be defined, including any exceptions
	

	  Exclusive rights (cultural, finder claim rights)
	If allowed – define the process for defining these rights
	

	  Established fishing areas
	Knowing where the fishing is happening
	Define boundaries and density of coral in fishing areas

	  Coral bed closure for recovery (rotation)
	Based on the growth rate of the species being harvested
	

	  Establish refuge for Corallium 
	Areas known to have corals set aside a reproductive reserve
	To preserve reproductive, dispersal, gene flow the wider ecology

	Permits/licenses issued
	Number of permits based on best available science
	Permits based on a resource assessment to ensure sustainability. 

	  License validity expires
	Validity should serve as a means of re-evaluating the fishery
	Expiration dependent on quota monitoring 

	  License restrictions
	
	To control the rate of fishing, and number of resources exploited

	  Vessel restriction
	
	A means to control the location and the fleet size

	  Time of day restrictions (surveillance)
	
	A means to improve surveillance

	  Allowed fishing days/year 
	
	A means to control effort

	Quotas in place
	Quota based on best available data, (e.g. prior fishery landings)
	Bed specific quotas based on survey data

	  Dead Corallium part of quota
	Should know the percentage of dead
	Include dead in the quota as appropriate

	Harvest season
	Not required 
	Not necessary if permit and quota controls in place

	  Purpose for established season
	NA
	NA

	Gear 
	Impacts of gear should consider growth rate & quota control
	Selective harvest only

	Min size
	When present observers collect size information
	yes

	Reporting 
	Yes
	yes

	  Report landings
	Yes
	yes

	  Report gross weight
	Yes
	yes

	  Report composition live, dead, fossil 
	Yes
	yes

	  Report depth / location
	Yes
	yes

	  Report operation time/dives 
	Yes
	yes need to generate CPUE

	  Interval of reporting required 
	Daily
	Daily

	  Report number of colonies 
	No
	yes

	  Report sales
	Yes
	yes

	Observers used in fishery
	not needed if other controls are in place. 
	yes

	  Level of observer coverage
	NA
	At levels determined necessary

	Spatial Monitoring 
	Limiting vessel size/range
	VMS 

	Fishery indep. monitoring program
	Cost-shared data collection through industry
	Establish long term monitoring of demographics and ecology

	Reports of bycatch in coral fishery
	Determining there is no bycatch
	Selective harvest only

	  Corallium bycatch in other fisheries
	Identify and quantify 
	If present eliminate

	Enforcement
	yes, document all fishing (legal & illegal)
	Compliance of legal fleet and preventions of illegal fishing 

	  Penalties
	Low fiscal impact (fines)
	Loss of permit, confiscation of vessel, jail term. 


Coralliidae Workshop

CITES working group - 17 & 18 March 2009

Participants: Alfred Wong, Richard Chan, Khaki Chan, Yu Rui Zhou, Tony Montgomery, Said Taleb, Soyo Takahashi, Susan Torntore, Laure Noguchi, Ernie Cooper, Julia Roberson (rapporteur), Vin Fleming (Chair).

General points

Although a number of CITES implementation issues were referred to the group to consider, it was felt that many of these were generic to trade in CITES specimens and few were unique to trade in Coralliidae.  As such many of these issues were ones with which Management Authorities (MAs) and enforcement officials (Eos) had to deal with routinely, even if they were not all straightforward.  Those issues for which Coralliidae posed special problems, notably in the identification of worked specimens in trade, were also ones which related to trade in black corals, which had been listed on CITES for >20 years.  Indeed, some of the approaches suggested here for red corals, might also be usefully extended to improve implementation of trade in black corals.

1. Identification:

A) How feasible is it to identify Coralliidae only to the level of genus (and differentiate it from other precious corals), and what implications does this have for the CITES listing and conservation of the species?

a. The WG concluded that, where worked specimens were concerned, it would only be possible to readily identify such specimens to the level of the Family Coralliidae.  As there were two genera within the Family, and future taxonomic revision may create more, it was not possible to readily identify worked specimens to genus level.  This proposal should be incorporated in any listing proposal to form the justification required by Res Conf. 12.3 Part XIV.e.i for the use of higher taxon names on permits.

b. Where raw or dead corals (sensu Res Conf. 11.10) were concerned, the group felt that the standard presumption should be that these be identified to species level.  However, it was also recognized that on occasions this may be difficult and thus identification to Family level may on occasions be justified.  However, should the Family be listed on Appendix II at CoP15, the extent to which identification to species level might be possible might be best referred to a decision directed to the Standing / Animals Committee to examine further prior to CoP16 (this approach would also be valuable for black corals and to revise guidance on stony corals in Notification 2003?/020).  Knowing the country of origin of dead corals narrows down the likely range of species in trade.

c. Given the difficulties of identifying worked specimens to genus and species level, an Appendix II listing of Coralliidae will be easier for MAs and EOs to implement than the current App III listing of four Coralliidae spp. 

d. Coralliidae powder is also in trade and may be used for traditional medicines and other purposes.  As this product is labeled it is, by definition, readily recognizable (Res Conf 9.6) and so should be subject to CITES controls.  In the absence of any label, identification of Corallidae powder is likely to be impractical.

B) Can we justify a listing based on the findings that adequate science is available only for a single species, and other species are included based on the look alike criteria?

a. Yes – this is a routine approach in CITES.  However, the previous listing proposal did not use the look-alike criterion when proposing the genus Coralliidae.

b. How do you deal with jewelry or other products that include multiple species of Coralliidae and/or with other CITES specimens? This is a routine issue for CITES Parties to address – for example, specimens in trade may comprise carvings with inlay of ivory and hawksbill turtle shell and can be traded on single permits – therefore we do not foresee any insurmountable difficulties arising from any listing of Corallidae.

2. Origin of species in trade:

A) Recommend strategies to address interpretation inconsistencies surrounding Coralliidae and Introduction from the Sea and potential implications.

a. Introduction from the Sea (IFTS) is an issue which goes beyond Coralliidae alone and is being addressed through a working group of the Standing Committee.  Whether permits should be issued by the state of landing or by the flag state of a fishing vessel remain to be resolved.  Nevertheless, IFTS remains a problematic issue, notably regarding which body should be responsible for making non-detriment findings and how multiple fleets exploiting one resource might be addressed.

b. However, it was unclear to the group how much coral was being harvested on the high seas and how big a problem this might be in practice. The relevant RFMO for the Mediterranean has closed fisheries on the high seas and so this is not an issue there; this would only be an issue for Pacific countries. Look to Management Working Group to discuss role of RFMOs in Pacific.  We recommend that information is sought as to the extent to which Corallidae are taken from the high seas.  

c. The CITES WG recommends is brought to the attention of the IFTS WG as an example of a taxon that is currently being exploited on the high seas and for which some resolution or guidance is likely to be required (if listed on Appendix II).  Such guidance needs also to advise on the process for making non-detriment findings.

B) Discuss problems and solutions regarding illegal harvest of Coralliidae species, and steps to effectively confirm that specimens in trade were legally obtained and provide options for a suitable approach to address pre-convention specimens. 

a. Traders, when applying for permits, will have to demonstrate to the MA that their specimens were legally obtained. 

b. Dealing with pre-convention specimens, including stockpiles of raw and/or worked red corals, is one that is not restricted to Coralliidae and is an issue for individual MAs to consider and address within their own jurisdiction based on their analysis of volumes in trade and any risks.

c. Options include countries conducting inventories to track/monitor pre-Convention stockpiled coral that is traded or inviting voluntary declarations of stockpile quantities.  Nevertheless, there will be difficulties in tracking the movements of specimens into and from such stockpiles and this approach may not be practical in all situations.

d. Preventing illegally taken specimens from being ‘laundered’ through stockpiles may be difficult and illegal take is best prevented by appropriate management of fisheries and landings rather than subsequently.

e. The WG also agreed that a listing should not provide an exemption for fossilized corals (cf Scleractinia).  Defining and distinguishing fossilized coral is likely to be difficult and the proportion of genuinely fossilized Coralliidae in trade is likely to be low. Where specimens of long-dead corals are in trade (e.g. C. rubrum known as ‘sciacca’) these should still require permits but non-detriment findings are likely to be simple.

3. Administrative burden:

A) Discuss measures that would address the potential administrative burden including increased paperwork load from issuing trade documents for all Coralliidae species and new reporting requirements that might result if Coralliidae is listed. Develop an approach to address Coralliidae jewelry that is purchased by tourists and/or a person possession, and identify an acceptable method for the allowable personal exemption, including a discussion of the number of allowable pieces, and what considerations need to be taken into account for the differences in weight and/or size between pieces.

a. The use of the personal effects exemption provides a means to avoid permit issue for many tourist souvenirs (though not all Parties use this approach).

b. The CITES WG recommends that any future listing proposal use the same personal effects limit (for inclusion in Res Conf 13.7) as raised at CoP14 (report of Committee I Report 14 Rev. 1) which was: up to a maximum of seven specimens of finished items or 1 kilogram (2.2lbs) including any ancillary mounting per person, whichever is the lesser. Where a specimen is comprised of multiple pieces of [Coralliidae], it should be treated as one specimen. 

c. There is also the option for MAs to provide semi-completed certificates to traders dealing in large numbers of specimens, thus further easing administrative burdens.

d. The WG also agreed that consistent reporting is necessary. CITES guidance currently recommends reporting dead corals by weight, the second preference being number of specimens. One suggestion discussed was to use weight for raw coral and number of specimens for worked coral (because items of jewelry may comprise materials other than coral). The working group would support the issue of better guidance for reporting items in trade being raised at the next CoP, as this affects many species not just Coralliidae.

B) Identify national issues that would need to be addressed including new enforcement officers and training programs if the species were regulated through CITES including what tools does a law enforcement officer  (EO) need to identify Coralliidae? Evaluate difficulties in enforcement if the species were listed, and approaches to resolve these issues.
a. Key enforcement issues were the need to detect wildlife products in trade, inspect and identify the content of these shipments and, where appropriate, validate permits.  Subsequently, respond to any violations through national law.  All of these required access to appropriate ID guides and expertise including, where necessary, expert witnesses to support investigations and prosecutions.  None of these issues are unique to Coralliidae. 

b. The group discussed what an enforcement officer would be tasked with doing; ultimately he/she is tasked with detecting violations of national law including those which support CITES. Identification is necessary to undertake the previous tasks and this becomes increasingly difficult if identification to species is required.  Useful tools to assist EO’s in this respect are:

i. ID guide based on morphological characteristics 

ii. Contact list of experts to call and confirm

iii. Specimen reference collections

c. Other enforcement issues included checking large volume shipments where a sampling approach would have to be used.  It was noted that most inspections are of imports, and less so on exports.

d. Training for EOs in identification is valuable, including an overview of various uses of the product, how products are manufactured (a possible key to identification), different characteristics of species etc.

e. The ID guide is being developed with the goal of producing a tool that can be used effectively with little training. Virtual online training is another option. 

f. ID material is needed in multiple languages, especially in the languages of those countries most involved in the trade (the guide will be produced in official CITES languages but would need funding for translation into other languages such as Chinese, Japanese and Italian).

g. Training kits with photographs and sample specimens would be another useful aid to enforcement officials.

5. Linking Science and Management needs for CITES and Enforcement Authorities

A) Evaluate the type of information that would be needed by scientific authorities to establish an export quota and make a non-detriment finding
a. Identifying and evaluating the information needs for NDFs is a role for Scientific Authorities (the 2008 Mexican non-detriment finding workshop provided useful guidance on approaches to NDFs).

b. However, the WG noted that there are taxonomic issues relating to NDFs.  If trade and/or harvest of Coralliidae are recorded only at the genus or family level, NDFs should still be attempted to the species level.  It should be recognized that this also depends upon available biological and taxonomic information.

c. The group also recommended that NDFs for Coralliidae should take an ecosystem approach. It is important to ensure that non-selective fisheries do not damage the role in the ecosystem provided by Corallids.

d. NDFs should also take into consideration any bycatch of Corallids from fisheries targeting other species, which should be monitored by harvesting countries.  It is not clear where and how much bycatch (if any) is occurring and whether this enters trade.

BENEFITS OF A CITES APPENDIX II LISTING FOR CORALLIIDAE 
1) It would require exporting countries to make a determination, based on available scientific data, that trade is not detrimental to the survival of the species. 

2) It would provide trade data not currently available; fill some (but not all) gaps in knowledge in regards to the international volume of trade in Coralliidae; its destinations and market flows; stockpiled volumes in each country. It would highlight areas where scientific and trade research should be conducted to better inform management and enforcement.

4) Identification of worked specimens in trade at Family level would in practice be simpler than implementing the current Appendix III listing of four species. 

5) It would provide the option for Significant Trade review if required and allow adjustments as necessary based on findings. 

6) It would raise awareness with the general public, industry, and other stakeholders that sustainability is a concern with this resource.  The aim of a listing would be to prevent unsustainable use of the resource which would ultimately benefit the long term viability of the industry that depends on it.  Nevertheless, those whose livelihood may depend on the red coral trade may feel threatened by any listing (but their livelihoods might be equally at risk by doing nothing to ensure the sustainability of the resource).

7) The group noted that for any listing to be effective it is imperative for CITES authorities to collaborate with relevant fishery management bodies.  Whilst CITES provides a mechanism to control international trade, it is fishery management that ultimately determines the sustainability of exploitation of this resource.
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Figure 2.—Age structure (frequency distribution) of

ink coral in the Makapuu

Bed, Oahu, in 1971, 1983, 1985, and 2001. Arrow bars indicate relative decrease or

increase in age frequency since reference year.



