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ACRONYMS USED IN AGRC - FISHERIES REPORT 

ICAR = Indian Council of Agricultural Research 

NBFGR = The National Bureau of Fish Genetic Resources, Allahabad, UP 

CMFRI = The Central Marine Fisheries Reserach Institute, Cohin, KE 

CIFE = The Central Institute for Fisheries Education, Bombay, MA
 

CICFRI = The Central Inland Capture Fisheries Research Institute, 
Barrackpore, WB
 

DNFH & TC = 	Dexter National Fish Hatchery and Technology Center, Dexter, 
NIM, USA 



AGRC - FISHERIES CONSULTANTING ASSIGNMENT
 

TRAVEL ITINERARY
 

18 April Arrival in Delhi, India, 0100 hours 

Met with P.S. Srinivasan, WI 

19 April In Delhi; Worked on paper for End. Sp. Seminar 

20 April In D-hui; Met with officials at WI & ICAR Offices 

21 April Lv Delhi 0520; Arr Cochin 0940; Met with and interviewed Senior 
Scientists at CMFRI offices and visited Cochin Harbour Marine 
Fisheries Landing Site with CMFRI personnel 

22 April Revisited Cochin Harbour MFLS with CMFRI personnel; Toured (4FRI
facilities and interviewed key senior scientists 

23 April Lv Cochin 0740; Arr Bombay 0925; met with and interviewed scientists 
at CIFE; Lv Bombay 2130; Arr Delhi 2330 

24 April AM at WI offices; Lv Delhi 1300; Arr Varanasi 1430; Arr Allahabad 
1730 

25 April National Seminar on Endangered Fishes of India, Allahabad 

26 April National Seminar on Endangeerd Fishes of India, Allahabad 

27 April Visit NBFGR, Allahabad; Discussions with scientists 

28 April Sick in bed, Allahabad 

29 April Sick in bed, Allahabad 

30 April Consultation wi .hDr. P. Das, Director, NBFGR, Allahabad 

01 May Visit NBFGR, Alahabad; Discussions with scientists 

02 May Work on consultation report; Lv Aliahabad 1650; Arr Delhi 1750 

03 May Work on consultation report 

04 May Work on consultation report 

05 May Work on consultation report 

06 May Complete report; Meet with officials at WI 

07 May Depart India 0230 hours 



SITE VISIT TO C11RI - COCHIN, KERALA
 

FACILITY: Central Marine Fisheries Research Institute 

DATES VISITED: 21-22 April, 1992
 

INDIVIDUAL IN CHARGE OF VISIT: 
Dr. M.S. Rajagopalan 

SCI rNTISTS INTERVIEWED: 

1) Dr. M.S. Pajagopalan, Principal Scientist 
Fishery Eftvironmental Monitoring Division 

2) Dr. K. Alagaraja, Head 
Fishe-y Resources Assessment Division 

3) Dr. I.D. Gupta, Scientist 
Animal Genetics & Breeding Division 

4) Dr. P.C. Thomas, Senior Scientist 
Animal Genetics & Breeding/PNP Division 

5) Dr, N. Neelakanta Pillaai, Head
 
Crustacean Fisheries Division
 

6) Dr. C. Susulan, Senior Scientist
 
Crustacean Fisheries Division
 

7) Dr. A. I(noble, Principal Scientist/Officer in Charge
 
Post Graduate Teaching Programme
 

8) Dr. N.G. Menon, Senior Scientist
 
Demersal Fisheries Division
 

9) Dr. M.K. George, Senior Scientist
 
Pathology, Nutrition, & Physiology Division
 



SITE VISIT TO CIFE - BOMAY, MAHARASIJTRA 

FACILITY: Central Institute of Fisheries Education
 

DATE VISITED: 23 April 1992
 

INDIVIDUAL IN CHARGE OF VISIT: 
 Professor Y. Sreekrishna
 

SCIENTISTS INTERVIEWED:
 

1)	Professor ,.. Sreekrishna, Principal Scientist/Head 
Craft and Gear Division 

2) 	Dr. Kiran Dibe, Scientist/Head
 
Reproductive Physiology, Genetics and Breeding Division
 

3) 	Dr. Gopalkrishna, Scientist
 
Reproductive Physiology, Genetics and Breeding Division
 

4) 	Ms. R. Tewari, Scientist
 
Fisheries Extension Division
 



SITE VISIT TO NBFUR - ALLAHABAD, UTTAR PRADESH 

FACILITY: National Bureau of Fish Genetics Resources 

DATES VISITED: 27 April - 1 May, 1992 

INDIVIDUAL IN CHARGE OF VISIT: Dr. P. Das
 

SCIENTISTS INTERVIEWED: 

1)	Dr. P. Das, Director
 
Senior Scientist
 

2) 	Dr. A.G. Ponniah, Scientist
 
Cryopreservation & Biochemical Genetics Division
 

3) Dr. D. Kapoor, Scientist
 
Conservation of Endangered Fish Germplasm Division 

4) 	Sri P.C. lahanta, Scientist
 
Conservatioh of Endangered Fish Germplasm Division
 

5) 	Sri S.P. Singh, Scientist
 
Conservation of Endangered Fish Germplasm Division 

6) Sri A. Gopalal]rishnan, Scientist 
Cryopreservation & Biochemical Genetics Division
 

7) 	Dr. A.K. Singh, Fish Farm Manager
 
Cryopreservation Division
 



BOOKS, 	 LITERATURE & BLUEPRINTS DONATED TO NBFGR LIBRARY, ALLAHABAD, U.P. 

I. 1IARDBOUND BOOKS: 

1) "Battle Against Extinction - Native Fish Management in the American
 
West". W.L. Minckley and J.E. Deacon, Editors. 
517 pp.
 

2) "Electrophoretic azd isoelectric Focusing Techniques in Fisheries
 
Management". Donald H. Whitmore, Editor. 
350 pp.
 

3) "Population Genetics & Fishery Management". Nils Ryman and Fred Utter,
 
Editors. 420 pp.
 

II. 	 BINDER NOTEBOOK: 

4) U.S. Fish and Wildlife Service "Field Guide to Broodstock Management". 
David 	A. Erdhal. 267 pp.
 

III. PAPERBACK PUBLICATIONS: 

5) "Native Fishes of Arid Lands: A dwindling Resource of the Desert 
Southwest". J.N. Rinne and W.L. Minckley. 45 pp.
 

6) "Aquaculture Genetics and Breeding: 
 National Research Priorities": 
a) Volume 1 - 56 pp. 
b) Volume 2 - 61 pp. 

7) "Captive Frcpagation and Reintroduction: A Strategy for Preserving
Endangered Species?" Endangered Species Update Special Issue. 88 pp. 

8) "Review of Genic Diversity and Conservation Genetics in Fishes of U.S. 
Fish and Wildlife Service Region II, With a Suggested Program of 
Conservation Genetics". Anthony A. Echelle. 42 pp. 

9) "Conservation of Fish Genetic Resources". Bill Herschberger. 19 pp. 

10) "Dexter NFIH & TC Advance Project Planning". Buddy Jensen. 12 pp. 

IV. PUBLISHED SCIENTIFIC PAFERS: 

11) "Fish Cytogeneti.s Symposium". American Fisheries Society. 150 pp.
 

12) "Conservation Genetics: Techniques and Fundamentals". P.W. Hedrick 
and P.S. Miller. 17 pp. 

13) "Potential Application of Cryobiology to Aquaculture". D. Erdahl.
 
6 pp.
 

14) "Cryopreservation of Sperm as a Means to Store Salmonid Germ Plasm and 
to Transfer Genes from Wild Fish to Hatchery Populations". J.G. 
Cloud, W.H. Miller, and M.J. Levanduski. 3 pp. 

I 



V. BLUEPRINTS: 

16) "Mora NFH & TC" blueprints on building design
 

17) "Dexter NFH & TC" blueprints on pond lining project 

18) "Inks Dam NFH" blueprint on fish collection kettle design 



INTRODUTI ON
 

The aquatic ecosystems of India are vast and consist of the follwring four 

major habitat components: upland coldwater fisheries, plains warmwater fisheries, 

brackish water fisheries, and marine fisheries. This diversity of habitats 

supports a broad array of fish species, many of which are important both socially 

and economically. The wise use of animal genetic resources, including fish, is
 

imperative for the continued improvement of socioeconomic conditions of this 

populous country. In recognition and response to this need, the Indian Council 

of Agricultural Research (ICAR) established a broad array of research institutes 

to address the needs inherent in studying and managing these highly important
 

fishery resources. Institutes addressing the biological parameters of the
 

various aquatic ecosystems included coldwater, warmwater, brackish water and
 

marine ecosystem institutions. The central institutes were set up on a regional
 

basis to addre ,s the various types of fisheries being exploited, with additional 

suboffices located at other strategic points to address local needs and to feed 

data to the main institutions. Although significant amounts of data relative to 

fishery harvest and problems associated with possible over exploitation were
 

being compiled, it was only in the last decade that the urgent need for fisheries 

genetic resources conservation and categorization was brought forward since much 

remained to be learned about the exceptionally rich fisheries fauna of the 

country.
 

Marine, brackish, and fresh water fisheries harvests are integral parts of 

the daily economic infrastructure of India as well as providing one of the main 

staples in the diet of the Indian people. Beyond the commercially important 

species, however, their lies a great diversity of fishes of which little is 



presently known. ICAR scientists have recognized, with some concern, the decline 

in harvest of many species, particularly those associated with fresh water 

ecosystems. This legitimate concern for declining harvests and obvious reduction 

in biodiversity of individual species brought about the need for taking a more 

holistic approach to fisheries management relative to both exploitation and 

conservation. In view of a national emphasis on improvement and expansion of
 

both inland and marine fisheries, ICAR recognized that enhancement of fish 

production alone was not enough and that conservation of the diversity of fishery 

resources in a natural state was desirable. In response to this growing concern 

and apparent need, the Government of India created in 1983, under ICAR, the 

National Bureau of Fish Genetic Resources (NBFGR).
 

NBFGR's mandates include 1) collection, classification and evaluation of
 

information on fish genetic resources of the country, 2) cataloguing of 

genotypes, 3) maintenance and preservation of fish genetic materials, 4) study
 

of introduction of exotic species in Indian waters, and 5) conservation of 

endangered species. 

While gradually building an adequate staff to address it's declared 

mandates, NBFGR's existig staff have concentrated their immediate attention on 

the following programs: 1) Cataloguing of fish genetic resources and ascertaining 

their present status, 2) Study of genetic variation in natural populations, 3) 

In situ conservation of fishery resources, 4) Identification of endangered, 

threatened, and rare fishes and their ex situ conservation, and 5)
 

Cryopreservation of gametes for Gene Banking.
 

'Me NBFGR's sLaff have made significant progress in their effort to address 

the mandates given to them. They have made progress in each of-the five areas 

listed immediately above and all information is not repeated here since it is 

available in their own publications. However, I deem it important to point out 



the current status of cataloging and identifying the diversity of species 

occurring in Indian waters and they are listed below, categorically, by ecosystem 

occurrence. 

IDENTIFIED FISHERY RESOURCES OF INDIA TO DATE* 

ECOSYSTEM NO. OF SPECIES % OF TOTAL 

1) Upland Coldwater 73 3.32 

2) Plains Warmwater 544 24.73 

3) Brackish Water 143 6.50 

4) Marine 1,440 65.45 

TOTAL 2,200 100.00
 

*As of May, 1992
 

Even with this impressive assemblage of species, it was obvious to me in
 

discussions with numerous scientists that there are still many more undescribed
 

species present in Indian waters that little or nothing is understood about their 

life history or extent of occurrence. Just since the establishment of NBFGR,
 

some 500 species have been added to the fauna list. Therefore the task that lies 

ahead for NBFGR is monpmental and will require significant commitments of funds, 

facilities, manpower, and equipment.
 



DISCUSSION AND RECCMIENDATIONS
 

The Indian Council on Agriculture Research can be proud of the quality of 

scientists working in it's various fishery programs throughout the country. I
 

was thoroughly impressed with not only the ability of scientists at the various
 

institutes which I visited, but also with their interest, 
enthusiasm and
 

dedication to the resources with which they work. With this assemblage of 

quality personnel, good science and biology can be moved along as 
has been
 

demonstrated in the past. All that is needed is additional direction P.mn 

guidance from the central government, along with needed funding to jump-start the 

new program on endangered species to get it moving along a charted course. 

Proper management of India's fishery resources requires not just 

institutional research but good, biologically sound field data on which to make 

mianagement decisions and reconunendations. Primary objectives should be to 

optimize the productivity of commercial and sport fisheries while protecting both 

the habitats and fishery stocks that support and sustain these important 

fisheries. This can be accomplished through developing, coordinating and 

implementing fishery resource plans that address specific fishery resource 

issues. Coordination with other federal and state resource managing agencies 

must be developed and fostered in order to achieve success. All successful 

resource management programs are met primarily by building partnerships and 

providing leadership in an atmosphere of cooperation of all resource managers,
 

including user groups, i.e., commercial fishermen, sport fishermen, conservation 

groups, etc. By taking the lead, ICAR can set the pace and the example that will 

lead to the identification and restoration of significantly important commercial 

or sport fish species as well as threatened and endangered species. 



RECOMIENDATION - SET OUT IMMEDIATELY TO ESTABLISH WRITTEN COOPERATIVE 

AGREEMENTS WITH ALL FEDERAL AND STATE AGENCIES AND INSTITurIONS THAT DEAL WITH 

NATURAL RESOURCES AND WHICH HAVE ANY IMPACT ON NATIVE INDIAN FISHERY RES(XRCES 

OR THEIR HABITATS. 

Federal legislation can also play a key role in the development of fishery 

management strategies and protective measures that will lead to constructive 

programs of fishery stock and habitat protection and maintenance. In addition 

to the "IndJan Fisheries Act", other existing legislatiox, should be reviewed to 

determine what may already be in place to help mandate and give authority to the 

efforts to protect fishery stocks and their habitats. If needed, additional 

legislation should be drafted and put in force to ensure proper protection of the 

fountain of productivity for the fishery resources of India - the spawning stocks 

aid their habitat. A comon consensus amongst scientists that I interviewed at 

all locations, was 1) existing regulations are not enforced, and 2)
 

reconmmendations to implement new regulations have not been acted upon. 

Regulations that are in place must be enforced and where inadequate protective
 

measures do not exist they must be established! Catch limits, mesh size 

restrictions, closed seasons (to protect spawners, etc.) must be put in place and 

then enforced. Additionally, if endangered species are to be listed, as 

recommended at the Seminar, it seems to me that legislation similar to the 

"Endangered Species Act" in the United States, should be passed in order to give 

mandate and force to the listing process. Independent states should also draft 

legislation for the conservation and protection of fishery resources and their 

habitats within their sphere of jurisdiction. This would be in addition to 

federal legislation.
 



RECOMIMENDATION - REVIEW ALL EXISTING STATUTORY MANDATES AND LEGISLATIVE 

AUTHORITY THAT WOULD BE USEFUL IN PROVIDING PROTECTION OF EXISTING FISHERY S'TlOCKS 

AND THEIR HABITATS. DUST THEM OFF AND IMPLEMENT THEM FULlY! WHERE AND WHEN 

NECESSARY, DRAFT AND GET PASSED, NEW LEGISLATION WHICH WILL FILL IN ANY NEEDED 

GAPS IN EXISTING LEGISLATION. 

RECOMMENDATION - ENSURE THAT EXISTING OR NEWLY PASSED LEGISLATION HAS 

SUFFICIFNT AND ADEQUATE PENALTIES ASSOCIATED WITH IT TO BE A SERIOUS DETERRENT 

TO BREAKING 'HE LAW. UNENFORCED LAWS AND LAWS WITH NO PENALTY ASSOCIATED WITH 

THEM, OR ONLY ONE THAT CONSISTS OF A 'SLAP ON THE HAND', WILL DO LITLE TO 

PROTECT THE RESOURCE AS INTENDED. LAWS MUST HAVE TEETH (= PENALTIES) THAT ARE 

A SIGNIFICANT DETERRENT TO COMMITTING THE CRIME. SOCIETY MUST ALSO RECOGNIZE 

THAT STEALING FISH AND WILDLIFE RESOURCES BY OVER OR ILLEGAL HARVEST IS A CRIME, 

THE SAME AS STEALING LIVESTOCK OR OTHER POSSESSIONS. 

RECOaMENDATION - ESTABLISH A FEDERAL LAW ENFORCEMENT BRANCH WITHIN ICAR 

W4HICH CAN ENFORCE LEGISLATIVE MANDATES ON THE BOOKS. THESE "FEDERAL FISH AND 

GAME AGENTS" WOULD BE STATIONED THROUGHOUT THE COUNTRY WHERE NEEDED TO ENFORCE 

THE LA,S 1HICH PROTECT FISH AND WILDLIFE RESOURCES AND THEIR HABITATS. STATES 

SHOULD ALSO IMPLEMENT OR ADD TO A SIMILAR LAW ENFORCEMENT BRANCH, "STATE FISH AND 

GAME AGENTS", THAT CAN BE THE IMK)ST EFFECTIVE GROUP IN MANAGING FISH AND WILDLIFE 

RESOURCES ON A LOCAL BASIS. DEPENDING UPON THE SIZE OF THE STAtE AND THE AM)UNT 

AND TYPE OF RESOURCE TI[1AT NEEDS PROYTECTION, THERE COULD BE UP TO 100 SUCH 

INDIVIDUALS ON A STATE BY STATE BASIS. 

- \L
 



TERIS OF REFERENCE
 

Fish genetik resources conservation is neither a new science nor a new
 

approach to fishery conservation and management. 
More and more, however, good
 

genetic p.-nming is considered by most fisher. managers and administrators to be 

an essential part of any good fishery management program. Good genetic planning, 

combined with other fish culture and fishery management practices, fit 4 hand-in

glove for conservation of all fishery stocks, regardless of abundance or status. 

With these types of &oals in mind, the terms of reference for this consulting 

assignment are listed below.
 

1) Suggestion of methodology for making an inventory of existing fish genetic
 

• sources of India.
 

2) Assessing the types and kinds of fish genetic resources to be conserved along 

with their doesticated varieties. 

3) Workable suggestions for identification of Endangered, Vulnerable and Rare
 

fishes since data on previous abundance is not readily available. 

4) Methodology for identification of causative factors leading some fishes to
 

endangered status., 

5) Reviewing of existing conservation measures in India and suggest further 

pragmatic ex situ and in situ techniques. 

6) Recommendation for a fish farm-cum-hatchery for conservation of endangered 

fishes in particular ard other in general. 

I will now attempt to addri'ss each of the terms of reference (TOR) that are 

the basis for undertaking this consulting assignment:
 



TOR No. 1 - Suggestion of methodology for making an inventory of existing 

fish genetic resources of India. 

This task will require work, work, work! Literature mtst first be compiled 

and summarized for individual river systems and then by species. Exhaustive 

field surveys must then be carried out in all aquatic habitats to ascertain the 

information needed to fill in existing data gaps.
 

RECOM ENDATIONS:
 

(1)Assign exis;.ing central institutes the responsibility of compiling all 

existing literature (published and unpublished) on each river system and
 

on each species. Synthesize this information into a single document with 

a priority to those species considered to be threatened or endangered.
 

(2) Establish regional 
"fishery field crews" who have expertise in
 

carrying out fishery management field surveys so that all missing data 

points on species biology, habitat preferences, and distribution can be 

collected. This would be their primary responsibility - to collect field 

data, analyze and compile it, and provide information to research 

institutes for further synthesis and study. 

(3) Field surveys should concentrate on collecting pertinent data relative 

to distribution and abundance, habitat preference, temperature range and 

preference, reproduction, possible migration, growth, 
food habits,
 

microhabitat requirements of early life stages, possible 
predators,
 

harvest information, etc. Sampling should also include physical and 

chemical paratneters, henthic organisms, aquatic vegetation associated with 

various life stages, etc. Sampling gear should include, depending upon 

habi tat type: gill and trammel nets, hoop or frame nets, seining, 

electrofishing, cast nets if desirable, and passive (trot line) or active 

(rod & reel) angling. There is abundant written literature on carrying 



out appropriate fishery management field surveys and data collection. I
 

will send a few ,of these documents to Dr. P. Das upon my return to the 

U.S.
 

(4)USAID should fund collaboration of Indian and American field
 

scientists. I recommend that at least four Indian scientists (two one
 

trip and two another) spend a two month assignment in the United States 

working with U.S. Fish and Wildlife Service field crews doing fishery 

surveys in the outdoors on streams, rivers and lakes. This is the best 

manner to get Indian field crews on-the-job experience in field work 

assessments. 

TOR No. 2 -- Assessing the types and kinds of fish genetic resources to be 

conserved along with their domesticated and wild varieties. 

I believe that an attempt should be made to protect and conserve all species 

of fishes. There should be a prioritized system to first address those with the 

most important economic considerations and those truly endangered, but the 

ultimate goal should be to protect all species, regardless of status. Thus, 

through proper application of management techniques, some species decline may be 

reversed or stabilized prior to reaching the point that they would need to be 

listed as an endangered species. 

RECOMENDATION: 

(1) Follow or modify the prioritization system used by the U.S. Fish and
 

Wildlife Service to determine which species have listing priority in ;he
 

U.S. Some elements of the system are included here and the entire 

document is included as Appendix No. 3! First, recovery potential of a 

species needs to be determined based on biological data, degree of threat, 

taxonomy, etc. The following tables demonstrate how this can be done:
 



Table No. 1 - RECOVERY POTENTIAL 

Factors High Recovery 	Potential Low Recovery Potential
 

Biological & Ecological ---- Well 	Understood ---- --- Poorly Understood---
Limiting Factors
 

Threats to Species Well Underestood/Easily Poorly Understood/pervasive 
Existence Alleviated & Difficult to Alleviate 

Management Needed? Intensive Management Not Intensive Management With 
Needed or Techniques Well Uncertain proUAuility of 
Documerit .dWith High Prob- Success or Techniquee un

ability of Success known or Experimental 

Table No. 2
 

PRIORITIES FOR LISTING OR RECLSSIFICATION FROM THREATENED TO ENDANGERED
 

Threat
 
Taxonomy Priority
 

Magnitude Immediacy
 

--	 i
 

High Imminent 	 Monotypik Genus 1
 
Species 2
 
Subspecies 	 3
 

Non-imminent 	 Monotypic Genus 4
 
Species 5
 
Subspecies 6
 

Moderate to Imminent Monotypic Genus 7
 
Low Species 8
 

Subspecies 	 9
 
Non-imminent 	 Monotypic Genus 10
 

Species 11
 
Subspecies 	 12
 

The tables above are two examples of 	how species listing can be priortized. The 

U.S. Fish and Wildlife Service docment (Appendix No. 3 pertaining to listing
 

priorities contains additional tables and written criteria developed for this
 

purpose. ICAR and NBFGR will find this information highly useful as listing of 

Indian species gets underway. It can be u3ed directly, or a new document 

prc. using this one as a prototype. 



I am concerned that many stocks of fish that may not really be erzangered 

at this point in time are being considered for endangered status. Just beca~use 

harvest of a species has declined by 50% o perhaps more, does not mean that the 

species is in danger of extinction. Such data should be a warning that the fish 

might be in trouble if remeiial action is not taken, and that it warrants 

intensive management and extra protective measures, but not necessarily 

endangered status. 

In the United States, the U.S. Fish and Wildlife Service is engaged in many 

"Restoration" programs for important commercial and sport fishes whose numbers
 

have declined significantly. These species are protected by special harvest 

regulations as well as being cultured in federal and state hatcheries and 

reintroduced to augmewt natural reproduction. However, these species are not 

presently endangered ard the objective through proper management is to prevent
 

Lhem from declining to the pxoint that listing becomes necessary. 

Another item that frequently came up in my discussions with ICAR scientists 

was hiaL I term "local end~azgerment". The concern expressed involved what to do 

about a species that is greatly reduced in a certain area or river system, but 

is abundant elsewhere. In the United States, these situations are handled by 

State Game and Fish agencies who have autonomy to manage all species of fish and 

wildlife within their jurisdictional boundaries. When a species becomes locally
 

endangered within a state, the legislature will proceed to list it as Threatened 

or Eidangered, depending on it's status and the degree of threat, even though in 

neighboring state, the species may be highly abundant and legal take actively 

employed. Therefore, "local endangerment" = state responsibility and "species 

endangerment" = federal responsibility. Actually a species can be listed by both 

the staLe and the federal government, but the practice as described basically 

holds true regardless.
 



TO[ No. 3 - Workable suggestions for identification of Endangered, 

Vulnerable and Rare fishes since data on previous abundanoe is 

not readily available.
 

This term of reference has been answered under Term of Reference No. 1 above 

- literature compilation and field surveys. In light of this, I suggest a 

rewording of this term of reference as follows: 

TOR No. 3 - Workable suggestions for addressing recovery of species once 

they have been identified and listed as endangered. 

"Recovery Plans" should be prepared for all listed species. A recovery plan 

is a documentation of existing information, identification and recommendation for 

needed research or remedial actions on the species, and an action plan for 

implementing recovery recormnendations with assignment of responsibilities and 

time schedules to accomplish work. 

A recovery plan should have a table of contents similar to the following: 

-History and Decriptior of Species 

-Historic Distribution and Abundance 

-Present Distribution and Abundance
 

-Life History
 

-Habitat and temperature Preferences
 

-Reproduction and migration
 

-Growth
 

-Food Habits
 

-Possible Predators
 

-Cultural, Economic, and Biological Importance 

-Reasons For Decline
 

-Recovery Actions
 



Research needed to fill in gaps in existing data both for in situ and ex situ
 

situations is addressed in the recovery portion of a recovery plan. Attachment 

No. 4 documents the type of items that have been included in recovery actions for 

the woundfin, Plagopterus argentissimus, an endangered American cyprinid.
 

To protect a declining species in the wild takes corrective action to 

eliminate or alter the causative factors which have contributed to the problem. 

Therefore, proper legislative mandates if needed are brought into force, law 

enforcement, habitat reclamation where needed, harvest regulations and possible 

restrictions contribute to a united effort to stem the decline of a species. In
 

order to protect the gene pool of a given species while remedial in situ actions 

are implemented, both captive holding of genetically diverse group of live fish
 

wid addiLional gene banking of spermatozoa should be carried out to ensure 

maintenance of the species. 

Nu'i,-o'ous recovery plans for U.S. fishes available and I sendare will 

several plans for different species to Dr. P. Das upon my return to Dexter.
 

RECOMIENDATION -
I recommend that ICAR hold an annual "Endangered Species
 

Coordination Meeting" that the top two or three staff from each central institute 

attend to bring everything up to current status and plan the next years' 

activities.
 

REC'MENDATION - I recommend the formation of "Recovery Teams" to address
 

regional endangered fish issues and write "Recovery Plans"for the species under 

there jurisdiction. These "teams" should be made up of leading scientists within 

the geographic area of coverage and be "well rounded" with personnel from federal 

government, state, academic id conservation groups represented on the team. 

In this manner a great amount of expertise is brought together in one body and
 

different agencies are represented on the team so that everyone is kept informed. 

Personnel assigned to the team should be trained biologists, not political 



appointments. Thie team develops a "biologically oriented recovery plan" that 

addresses biological factors for species does letthe and not political or 

monetary considerations influence biological reconmendations.
 

RECM'ENDATION - I recommend calling for an International Endangered Fishes 

Workshop/Symposiu on Endangered Fishes Conservation. USAID should help by 

funding attendance of Indian scientists at such a workshop. 
This forum should
 

bring together into a single locality, many of the worlds premier scientists that 

are dealing with endangered fish issues on a daily basis. Scientists within ICAR
 

responsible for endangered species issues should be required to attend this 

proposed symposium.
 

RECOWMNIDATION - USAID or the Government of India should fund travel for 

selected ICAR scientists to attend formal training programs on endangered fish
 

culture practices, genetic workshops, whichetc. are routinely held in the U.S. 

RECOMENDATION Establish "critical habitat" where needed. This would be 

done during the "listing process" for a species and would include all habitat 

totally essential to suL'vival of the species.
 

TOR No 4 - Methodology for identification of causative factors leading to 

endangered, status. 

From my discussions ICAR and
with other scientists at the various
 

institutes and at the seminar, it was immediately apparent to me that Indian 

fishes are declining for the same asreasons American fishes - habitat 

degradation and over exploitation - interference with aquatic ecosystems by 

technological man. For causative factors of decline of American fishes, and to 

avoid repeating them here, see the section titled "Reasons For Decline" in 

Appendix No. 1, where these factors are discussed in detail. 



What can be done about these problems? Nothing will come easily in this 

area and most alternatives are costly. Never-the-less, if corrective actions are 

not taken, fish stocks will continue to decline unabated. Point source 

pollution, whether industrial, municipal or agricultural, must be addressed 

through appropriate legislation and enforcement. The "Clean Water Act" in the
 

United States was a big help in turning around gross pollution problems in U.S. 

waters. Existing dam operations should be examined for two purposes: 1) to see 

if fish ladders that would permit migrating fish a passageway around structures 

could be constructed, and 2) release of "Minimum flows" to protect all aquatic
 

fauna in river segments between or below dam sites. New dam construction should 

be closely reviewed and potential impacts on fishery resources "mitigated" prior 

to start of construction. Mitigation attempts to prevent, minimize, and
 

compensate for adverse resource impacts that are related to specific construction 

activities or long term alteration of preexisting natural conditions. Existing 

harvest regulations should be enforced and new ones put into force where the 

resource and its protection demands such.
 

NBFGR should take the lead responsibility they have been given to keep the 

program moving. Close coordination and collaboration with all other lead 

institutes should be an integral part of the program since there are excellent
 

scientists with good data and ideas present at all facilities.
 

TOR No. 5 - Reviewing of existing conservation measures in India and suggest 

further pragmatic ex situ and in situ techniques.
 

First, exisLitig laws that protect aquatic resources must be enforced! 

Secondly, additional strong legislation must be drafted and passed, giving 

additional protection beyond existing legislation. Any such law that is passed 

must also be enforced. Laws on the books are meaningless without appropriate 



penalties and enforcement. This was discussed in detail under TOR No. 1. 

Looking beyond legislation there are additional things which can be done.
 

Collaboration and coordination with other federal Indian resource managing 

agencies is absolutely essential. The same applies to collaboration and 

cooperation with State resource managing agencies. Without a good, coordinated 

program involving all resource managers and users, ';rAR efforts will only be 

partially successful at best. Lay out.a program that can be sold to all other 

managers and get them to come aboard in a coordinated program that will be able 

to address the real issues that are the crux of the problem with resource 

decline. This was also discussed earlier under my first recommendation prior to 

specifically discussing the terms of reference.
 

In situ measures include establishing harvest limits where none exist, 

closing harvest when brood animals are on spawning grounds, implementing mesh 

size regulations to limit by-catch of smaller target species or non-target 

species, controlling point source pollution contaminants, and setting aside 

certain critical fish'habitats as sanctuaries or seasonal conservation areas. 

Perhaps the whole upper end of a watershed could be set aside to protect the 

entire ecosystem, taking a holistic conservation approach. Taking a 10 to 20 

kilometer stretch of river will probably not be adequate to do anything 

significant unless it was the very upper reaches of a system. 

Ex situ measures include continued genetic monitoring to establish genetic 

fingerprints of all species, to continue testing cryopreservaticn and gene 

banking opportunities, establishment of a fish hetchery-cum-farm that is 

dedicated to threatened and endangered species (see TOR No. 6), and contaminant 

studies. Many of these efforts are in progress and should be continued. 

RECOMMENDATION - effort examine the effect ofA dedicated to industrial, 

mu,nicipal and agricultural pollutants on all aquatic fauna should be initiated. 



Fish mnd other organisms are known to accumulate toxic pesticides and other 

pollutants and store them in adipose and gonadal tissues. Such pollutants could 

therefore, have a detrimental effect o.i spawning success, gamete viability, 

embryo developient and larval fish survival. Biomagnification of pesticides 

could also be occurring with an eventual threat to predatory bird populations as 

well as human health. 

TOR No. 6 - Recommendation for a fish farm-cure-hatchery for conservation of 

enda gered fishes in particular and others in general. 

The U.S. Fish and Wildlife Service endangered fish facility at Dexter, New 

Mexico, USA in described in some detail in Appendix No.l. It has served a 

crucial role in the conservation of fishes indigenous to Southwestern America. 

RECOMIMENDATION - Construct one or more facilities withsuch to deal 


declining and endangered fish resources of India. Two fresh water facilities are 

needed, one for cold water species and one for warm water species. The need for 

facilities to work withi brackish water aid nirine species I am unable to address. 

However, if the documentation is available to show serious problems with some
 

stocks, then ex situ work should be looked at. Perhaps there are current 

brackish water and marine facilities which could take on this work along with
 

their current responsibilities.
 

I have provided Dr. P. Das with several different blueprints that deal with
 

various fish culture and administrative buildings, pond liners (to prevent
 

seepage), and fish catchment basins (kettles) for earthen ponds. The freshwater 

facilities should be.multipurpose and overseen by the Director, NBFGR. It should 

have, as a minimum, the same manidates that currently guide work at NBFGR's. 

also recommend the following goals/objectives:
 

y1>
 

I 



1) Maintain living, captive gene pools of the more critically 

endangered warm water species. 

2) Purchase PIT tagging equipment (minimum of 2 scanners/readers) and PIT 

tags so that all individual fish can be identified for any purpose any
 

time they are being handled.
 

3) Maintain pure lines of economically important species being cultured in
 

other Indian facilities.
 

4) Carry out needed life history and biochemical genetic studies to 

advance knowledge on each species.
 

5) Develop culture techniques so that fish can be produced for restoration 

or reintroduction purposes.
 

The warmwaLer facility should be constructed in conjunction with the new NBFGR
 

facilities. I recommend immediate initiation of this project, i.e., new NBF(UR
 

faciliLies-cLm-endwugered fish fariti-cum-hatchery, in order for the NBFGR staff 

to have appropriate work facilities and move forward with the mandates that they 

have been given. In Attaclment No. 2, my keynote speech at the Endangered 

Species Seminar, I refer to a 10 year lag that occurred in the American program. 

I encourage you to make an immediate commitment to move on with your program so 

that DR. Das and his staff can carry out the mandates relegated to them. 

If additional blueprints, i.e., pond construction and configuration, I can 

provide this information from the U.S. Dr. Das need only get in touch wit,- me 

for this purpose. 

The next subject consists of the "Scientific Recommendations" made during 

the plenary session of the Endangered Species Seminar in Allahabad, 25-26 April 

1992. I have provided comments following each recommendation. 



DRAFT REOMMENDATIONS OF THE NATIONAL SEMINAR
 

ON THE ENDANGERED FISH SPECIES OF INDIA
 

25-26 APRIL 1992
 

ALLAHHABAD, U/P, INDIA 

The following scientific recommendations were prepared and presented by a
 

special committee assigned to develop such. The recommendations were then placed 

on the floor for discussion, amendment, general approval or rejection by the body 

of the seminar participants. No legal or authoritative action was taken, just*
 

the general consensus of the group of assembled scientists.
 

1) Imediate efforts should be made to list the threatened species of fishes 

and other aquatic organisms from available information and further
 

survey. Periodical updating of the same need also be done. 
Initially,
 

priority should be given to commercially important species. APPROVED.
 

CO PENT - Agree. Once a system is in place to actually determine 

endangered status, and legal authority has been put in place to 

allow listing, the liscing process should proceed. Periodic review 

of status of species, both listed and unlisted is an essential part 

of the program. 

2) Urgent steps are needed for preservation and protection of the germplasm 

of all presently threatened species on a regional basis. APPROVED. 

COPIENT - Agree. Enforcement of existing regulations is a must, 

NOW! Other portions of this work should move forward as quickly as 

facilities can be completed.
 



3) Efforts should be made for effective restoration of habitats through:
 

a) 	Minimum water levels in the natural water bodies should be
 

maintained in order to maintain the proper ecosystem necessary
 

for the preservation of fish species.
 

b) To enforce implementation of .iti-pollutional laws. 

c) To control other human interferences. ALL THREE APPROVED. 

COMVENT - a) Agree. Enact legislation that will establish "minimum 

flows" to protect aquatic resources. b) Agree. Precisely, and 

implement new laws if present ones are inadequate. c) Agree. 

Difficult to do but easier if planning for such eventualities ahead 

of 	time.
 

4) 	 Pre-impounciient and post-impoundment studies of the reservoirs need be 

undertaken as a part of any construction. APPROVED.
 

COMMENT - Agree. Carry on with this effort. Bring "mitigation" into 

force in the pre-construction phases of the program. 

5) The model revised Indian Fisheries Act may be immediately prepared by
 

Central Gover~n'ent arid circulated to all State Governments for their 

enactment. 
This should especially incorporate provisions for
 

protection and conservation of threatened species. Efforts need be made 

by the State Governments to strictly enforce and monitor the same.
 

APPROVED.
 

COMMENT - Agree. Go for it! 

6) Steps need to be taken to breed and produce seed of threatened species 

on a mass scale for ranching of streams/rivers. APPROVED. 

CR11ENT - Be careful! For those species that might fit into a 

"restoration" vs "endangered" category, I agree, IF a broad, 

genetically diverse broodstock is use to produce these "mass 



numbers". For truly endangered forms, you must be careful about 

introducing too many hatchery produced fish on top of the wild 

genome. Numbers used to augment wild populations should be 

carefully planned.
 

7) 	It is necessary to revive the existing fish sanctuaries as far as
 

possible and to identify possible additional sanctuaries. Known deep
 

pools in river beds harboring mature fishes need also be protected.
 

APPROVED.
 

COMIMENT - Agree. Go for it!
 

8) 	It is suggested that National Standing Committee and Regional Sub-


Comnittees be constituted. These would evolve strategies for
 

protection and conservation of threatened species. NOT APPROVED.
 

COMENT - I'm not sure I understand what was proposed here and 

ever.tually not approved. However, I strongly recommend the
 

establishment of r'gional "Recovery Teams" that have the 

responsibility to prepare "Recovery Plans" for listed species.
 

9) It is essential to create a mass awareness regarding threatened fish 

species all over the country through all types of media. Strengthening 

of extension wings of State Fisheries Departments will be essential to 

achieve this goal. APPROVED. 

COMMENT - Strongly agree. Go for it!
 

GENETICS CONSIDERATIONS
 

A major goal in recovery and management oi threatened and endangered fishes is
 

genetics conservation. This requires the identification, characterization, 

protection, and conservation of unique and valuable genetic resources inherent
 

within the extant populations. Effective genetics management and recovery relies
 



n accurate genetic data derived from the target species. 
Results of initial
 

genetics studies provide 
 baseline data required for identification,
 

characterization and future management of wild populations. 
This data can also
 

be important in understanding important life history and population interactions 

in the wild. An attampt at genetics management is best based on solid baseline 

genetic data as previously mentioned. Evaluating intra- and inter-population 

genetic structure, variability and relationships may be essential to long term
 

recovery and survival of threatened and endangered species. 

ICAR has assembled an excellent genetics staff at NBFGR and they are well 

on their way to establishing excellent genetic data bases for Indian fishes. 

CONCLUDING REMARKS/RECOMLENDATONS 

1) Take action! Philosophy and concern will do nothing for the resource in and 

of itself alone. Neither will planning alone. So take action - go for it!
 

2) In the U.S., Section 7 of the Endangered Species Act requires all other 

federal agencies or anyone carrying out a project in which federal funding is 

involved, to first consult with the Fish and Wildlife Service, in writing, 

regarding any possible impacts the project would ha,.e on endangered species. 

India should incorporate such language into upcoming endangered species 

legislation. 

3) In partnership with other federal agencies, the States and the private sector, 

develop and achieve common management goals and objectives.
 

4) Develop formal agreements and processes with other federal and state agencies
 

that will reduce degradation of riparian, freshwater, brackish water and marine
 

aquatic ecosystems.
 

5) Coordinate and cooperate with other resource managing agencies to protect both
 

the quality and quantity of water available for fishery resources.
 

6) Ensure that existing fish hatchery operation are compatible with the 

"<',
 



preservation and management of existing stocks of native fishes and use expertise 

to stem decline of important stocks of fishes. 

7) Establish at NBFGR's new facilities, a national repository for fisheries data 

and gene banking for threatened and endangered freshwater species.
 

8) Increase investigations to better understand fish genetibs, 
diseases,
 

nutrition, impact of contaminants, habitat loss, etc.
 

9) When reintroduction start, initiate comprehensive follow up monitoring and
 

evaluation of stocking programs to determine effectiveness of management 

practices.
 

10) Establish an environmental outreach program to inform the public of the 

plig}-t of and recovery efforts for endangered species. 

11) Enforce existing laws and press for additional legislation where needed.
 

12) %ake significant attempts at holistic management to protect entire ecosystems 

where possible. 

13) Promote environmentally and soundeconomically construction design and 

planning to avoid or minimize human conflict with aquatic resources.
 

14) Initiate sound on-the-job and classroom training programs to ensure that 

scientists receive the best training opportunities possible.
 

15) Provide employees with the best quality work environments and equipment so
 

that they can effectively and efficiently carry out their mandated 

responsibilities.
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Abstract
 

History documents man's desire to protect living organisms by placing them 
into controlled environments, i.e., captive facilities. Today, many
 
zoological and botanical organizations continue to bring wild animals into 
captivity for educational, economic, and ecological purposes. Reotecting 
species that are threatened with extinction by placing them into refugia 
is a logical course of action for both short term and long term management 
and preservation. However, captive propagation is not an end in itself 
and entails some risk to the species involved. Evaluating these risks and 
proper planning to safeguard captive species is essential to success of 
any such effort. With careful, coordinated planning, loss of valuable 
natural resources, including the elimination of species, need not be the 
price of modern progress.
 



M RODUCTION
 

Nan's impact on the environment, particularly following the Industrial 
Revolution, is bothtoday obvious and well documented, and is generally 
understood by most. In his book titled "Conserving Life on Earth", David 
Ehrenfeld made the following profound statement:
 

"Not all the winds and storms and earthquakes and seas and seasons of the 
world have done so much to revolutionize the earth as Man... has done since 
the day he came forth upon it and received dominion over it." (Ehrenfeld, 
1972).
 

Refuges or parks consisting of large tracts of land that provide protection for 
and also permit natural reproduction of rare animals has long been recognized as 
a viable means of perpetuating species in a natural to semi-natural state. 
However, as man continued to encroach upon and alter the habitats that wild
animals required for self maintenance, it was recognized that even traditional 
refuges were sometimes no longer adequate for maintaining some species. 

Captive propagation and management has long played a role in maintaining 
domesticated species of animals for the benefit of the human family. 
Increasingly, however, ithas become obvious to those concerned with biodiversity 
and species maintenance that captive propagation and reintroduction may be 
required in order to ensure perpetuation of wild species as well (David, 1990; 
Jensen, 1990; Johnson and Jensen, 1991). Some species driven to near extinction 
within historic times survive today because man has brought them into captivity
 
and subjected them to captive propagation. Although some have been saved in this 
manner, many more have withoutprobably vanished man's knowledge of their 
existence or possible contribution to science.
 

With increased public awareness about staggering environmental degradation around 
the world and the consequential impact on diversity of species, conservation 
biologists today receive greater support than ever in their search to find and
 
develop management techniques or tools that will help ensure survival of our vast 
and biologically diverse array of species. 
 Captive propagation and reintro
duction are such tools, but there are still those who remain skeptical. that such 



"artificial means" can play a substantial role in maintaining or perpetuating 
biodiversity. It was with both interest and reservations about the increased use 
of captive propagation and reintroduction that one author stated:
 

"On the one hand, I am excited about this rapidly growing body of 
management knowledge 
-- such as that concerning genetics, population 
viability analysis, and captive breeding protocols -- and the options that 
such new skills may offer to snatch back species teetering on the brink of 
extinction. Yet, on the other hand, I am wary of this human tendency of 
ours to try to solve environmental problems like habitat degradation and 
loss of biodive'rsity -- which are ultimately caused by human technology 
and disruption of ecological systems -- with increased human technology 
and even more 'invasive' management methods. 
Thus, even while I applaud
 
the management progress being made with endangered species, I wonder to 
what avail is the perfection of captive breeding techniques if we still 
are unable to find workable resource use solutions to the problems which
 
caused most species to become endangered in the first place." (Jones, 
1990)
 

Such concerns are valid and we should not be content with the success of captive

propagation programs alone. However, if many species are to be saved, let alone 
perpetuated, action must be taken before it is too late. Through captive propa
gation and reintroduction, a species cannot only be saved, but wild populations 
which have been greatly diminished or extirpated may be reestablished, even in
 
the face of unstable habitat conditions.
 

Those who oppose the role of captive propagation and reintroduction in the 
conservation or preservation of biodiversity stress the larger picture, the need 
to save large areas of habitat and biologically diverse ecosystems. While their 
vision of the ideal scenario is praiseworthy, only rarely can this goal of 
ecosystem protection and holistic management be achieved today. That should be 
a clear objective where possible, but when it is not, contingency-plans must be
 
in place and the means to implement them established. An old cliche - "to fail 
to plan is to plan to fail" - sums up the situation well. 



Therefore, from a practical, realistic point of view, we, as scientists, must be 
prepared to press fqrward diligently, pursuing all avenues of conservation 
biology, including habitat preservation, captive propagation and reintroduction. 
Therein lies the challenge - to best "determine how, where and when captive 
propagation and reintroduction" fit into a plan that attempts "a holistic 
approach to conservation biology and management" (Constant, 1990).
 

The frequently quoted statement by American Conservationist Aldo Leopold -"The
 
first prerequisite of any intelligent tinkering is to save all the pieces" 
(Leopold, 1949) 
 - states well the role that captive propagation and
 
reintroduction can play in preserving biodiversity. We must indeed attempt to 
save all the pieces (= species), utilizing captive maintenance and artificial
 
propagation when necessary, and reintroduction when ecologically feasible.
 

DEXTER NATIONAL FISH HATCHERY AND TECHNOILOGY CENTER
 
Dexter National Fish Hatchery and Technology Center, Dexter, New Mexico, USA, is 
a refuge and development facility for endangered fishes of southwestern America. 
The natural waters of the American Southwest have changed dramatically in the 
last hundred years. Rivers have been dammed and diverted to meet the demands of 
human settlement and development of this arid region. In the process, scores of 
unique freshwater ecosystems have been altered or destroyed and many organisms 
dependent upon these habitats have declined in both numbers and area of historic 
occurrence. The near disappearance of fishes native to these waters is a case 
in point, and their decline has occurred unintentionally and almost unknowingly 
by most Aiericans. 

After Congress passed the Endangered Species Act of 1973, the United States Fish 
and Wildlife Service within the Department of the Interior, was charged with the 
responsibility of identifying and protecting threatened and endangered species 
of fish and wildlife. During this process, a search for a facility to work with 
imperiled fishes of the American Southwest, including northern Mexico, was 
initiated. Of the approximately 88 fish species listed as threatened or 
endangered in the United States, sixteen (ca 18%) are currently being held and 
cultured at Dexter National Fish Hatchery and Technology Center, Dexter, New 

exico, the facility eventually selected to carry out this important work. 



The Dexter hatchery was constructed in 1931 and 1932, and for over 40 years 
produced warmwater game fish for stocking federal and state waters throughout the 
Southwestern United States. With other Fish and Wildlife Service hatcheries in 
the states of Texas and Oklahoma fulfilling the federal commitments for game fish 
formerly produced at Dexter, and the added responsibility for endangered fishes, 
the mission of the Dexter facility changed completely in 1978. No other place
 
in the world, to our knowledge, has such a concentration of rare and endangered
 
fishes at a single locality, nor the responsibility for maintenance of genetic
 
diversity, assemblage and documentation of biological data, and development of
 
complete culture techniques for such an array of unique native fish species. 
Although only sixteen species are presently being maintained at Dexter, a total 
of 29 species have been held for one or more purposes since the beginning of the 
program.
 

The Dexter facility has been designated a Technology Center, one of only four in 
the United States Fish and Wildlife Service. This was done partly in recognition 
of the unique fishery development work has carried outthat been by Dexter 
personnel, past and 'present, and the continuing responsibility to further the 
recovery of threatened and endangered fishery resources as assigned. 

Dexter NFH & TC is located in the Pecos River Valley of southeastern New Mexico 
(Figure 1), 200 miles southeast of Santa Fe, the State Capitol. 
The elevation 
is 3,600 ft MSL (1108 i), annual precipitation averages 12 in (30 cm), and the 
native vegetation is semidesert scrub and grasses common to the northerii fringes 
of the Chihuahuan Desert. Surrounded by agriculture, the center derives it's
 
water supply from four shallow ground water wells 150 ft (46 m) in depth capable 
of pLnping approximately 2,000 gpm (ca 8,400 lipm). Water temperature at the well 
heads is a constant 64 degrees F (17 degrees C) and the pH averages about 8.4 -
8.5.
 

There are 48 earthen ponds varying in size from 0.15 to 1.8 acres (.07 to 0.8 HA) 
and depths from 3 to 6 feet (.93 to 1.85 M). 
 All water supply lines and drain
 
lines for each pond are maintained separately to ensure that no mixing of fish
 
can occur. Tis is essential since many of the species being maintained are 
congeneric and could hybridize if they coexisted in the same pond. To ensure 
that no fish from one pond are accidentally introduced to another pond, different 



equipment is used from pond to pond or the previous set sterilized prior to 
reuse. This practice also prevents any possible transfer of fish diseases or 
parasites from one population of fish to another. 

FACILITY OBJECTIVES 

Dexter NFH & TC has three primary objectives: 1) Refuge, 2) Research and Develop

ment, and 3) Reintroduction.
 

1)REFUGE - The facility c rves as a refugium for imperiled species which 
are threatened with extinction in the wild. Populations of refuge species 
are maintained in captivity in case man-caused or natural disastera 
should eliminate the wild population. Under these conditions, captive 
fish can be used to reintroduce the species back into it's historic range 
once habitat conditions are sufficiently restored for survival in the
 
wild. Species fitting this category sometimes are limited to only one or 
two natural localities, sometimes only a single spring and its outflow for 
a short distance.
 

2) RESEARCH AND DEVELOPENT - Often, little biological or life history 
information is known about the imperiled species brought to Dexter. 
Therefore, within time and manpower constraints, all the data that can be 
collected while these fish are maintained in captivity must be 
aggressively pursued. 

3) REINTRODUCTION - Plans for many of the species call for reintroduction 
efforts so techniques to successfully spawn, hatch, and culture the fish 
must be developed. For those species requiring such, production of large 
numbers of individuals of various sizes must be accomplished. These fish 
are utilized in reintroduction efforts 
into historic habitats of the
 
respective species where natural populations have been diminished 
or
 

extirpated.
 



REASONS FOR DECLINE
 

Although there are numerous reasons for decline of species, nearly all can be 
attributed to interference by technological man. These man-caused perturbations 
of aquatic ecosystems nearly always involve habitat degradation of one form or 
another, are numerous, and can be either direct or indirect. 

A major problem in America is the construction of dams which have multiple 
impacts on the aquatic environment including 1) blocking spawning migrations and 
other intra-river movement of fishes, 2) change from a riverine to lacustrine 
environment above dams and in flow and temperature regimes below dams, 3) water 
diversions which often result in complete desiccation of river stretches below
 
dams, and 4) hydropower operations which can kill fish which enter the penstocks 
and impeller chambers as well as causing large and unnatural daily fluctuations 
in downstream flows due to "peak demands" for power generation. 

A second major impact on native American fishes has been the introduction of 
exotic (= non-native, regardless of origin) species. Exotics often out-compete 
native fishes for bo'th food and space resources as well as preying directly on 
their various life stages. Once established, particularly in large, diverse 
aquatic systems, they are impossible to remove. Only in small, isolated 
spring/spring-run desert systems or in high mountain streams above natunLl or 
man-made barriers that prevent reinvasion by exotics, have American fish 
conservationists found long-term insuccess removing them. Minckley and Douglas 
(1991) suuniarized the magnitude and significance of the exotics problem this way: 

"The presence of non-native fishes may prove a far greater problem to native fish
 
survival than all our other environmental abuses combined."
 

A third major impact on aquatic ecosystems in the arid regions of western North 
America (USA arid Mexico) is ground water pumping. This has led to a reduction 
in flow or the complete drying up of many springs and the consequential reduction 
or demise of many populations of native desert fishes.
 

Other impacts on aquatic ecosystems include but are not limited to 1) poor 
livestock grazing and timber harvesting practices which can lead to soil erosion 
and arroyo cutting, which in turn can lead to dewatering of bosques, 2) dumping 



of industrial and municipal wastes and pollutants, 3) temperature increases due 
to fossil fuel power generation which requires water to turn steam turbines, and

4) in the case of rivers, charinelization, i.e., turning rivers into man-made 
channels by dredging of bottom substrates and armoring of banks with riprap. 

Another factor which can lead to serious decline in species is over exploita
tion/harvest. This is particularly true with commercially important species and
unregulated sport fishing where fishing pressure is heavy. Advances in
technology have greatly enhanced man's ability to harvest fish and many
freshwater, brackish, water and marine species are now declining under intense 
commercial fishing pressure.
 

FISH ACQUISITION, QUARANTIIJE AND GENERAL MAINTENANCE
 

Wild fish are brought to Dexter in truck mounted distribution tanks specifically
designed for fish maintenance over long time periods and distances. Once at the
facility, fish are quarantined, inspected for diseases and parasites, treated,
and eventually taken to designated holding ponds. Depending on feeding rates,
spawning requirements, growth of aquatic vegetation, and distribution for 
reintroduction, fish held in individual ponds are moved to new, clean holding 
ponds at least twice anriuaily and often three times. 

Table No. 1 shows the species of fish presently being held and cultured at Dexter
NFI1 & TC and where they occur in the wild. With only the exception of four 
species, i.e., Pahranagat roundtail chub, Warner sucker, shortnose sucker and
Lost River sucker, all species are from New Mexico or a state contiguous to New 
Mexico borders (Arizona, Utah, Colorado, Texas, Chihuahua and Sonora). 

Table No. 2 lists the species of fish being maintained at Dexter by family, 
common name, scientific name, and Federal listing status. 



SPAWNING AND CULTURE
 

Spawning techniques developed for fishes presently held at Dexter rely primarily 
on hormone induced ovulation (hypophysation) of ova and Land stripping of both 
ova and milt. On occasion, males also receive hormone injections to increase or 
encourage milt flow. Thus far, two categories of hormones have proven highly
 
satisfactory in meeting all spawning requirements: CP = carp piteitary, and HCG 
= human chorionic gonadotropin. In the United States, both products can be 
purchased from several commercial sources with appropriate approval of the Food 
and Drug Administration (FDA). Presently acetone dried CP costs approximately
 
$100 U.S. dollars per gram (1,000 jrg) and HCG about $40 U.S. dollars per 10 
milliliters (= 10,000 I.U.'s). To date, the FDA has not approved the use of 
Ovaprim at our facility. 

Carp pituitary is the hormone of choice when spawning female cyprinids.
 
Individual fish receive an intraperitoneal (IP) injection of CP at a rate of 2
 
mg/lb (4 mg/kg) of body weight. Well maturated females will ovulate 20 to 24 
hours post injection. Accurate assessment of spawning condition (state of 
maturation) is essential since under-developed fish will often take up fluids and 
sometimes die if injected prematurely. Learning to "read" the state of 
maturation through secondary sexual characteristics is valuable in this process. 
If male cyprinids require hormone injections due to low or no milt flow, a single 
dose of HCG injected intramuscularly (IM) 'at a rate of 300 I.U.'s/lb (600 
I.U.'s/kg) is normally sufficient to achieve desired results.
 

Huiiman chorionic gonadotropin is the hormone of choice when spawning female 
catostomids. Individual fish receive three intramuscular (IM) injections of HOG, 
each, 24 hours apart, at a rate of 150 I.U.'s/lb (300 I.U.'s/kg) of body weight. 
Well maturated females will ovulate 20 to 24 hours following the third and final 
injection. Experience has shown HCG to be a 
more "gentle" hormone and take less
 
of a physical toll on fish if they are not fully maturated. When injected as 
prescribed herein, we have obser-ved no direct mortalities from HCG use, even in 
under-maturated fish. Therefore, accurate assessment of spawning condition is
 
not as critical with HCG as it is with CP relative to fish well being, but it is 
critical to overall spawning success. If required, male catostomids receive the 
same dosage of HCG as male cyprinids, also via IM injection. 

All
 



Ova are stripped into pans containing a saline sperm diluent to which milt from 
two or more males is also added. The mixture of diluent and gametes is stirred 
with a feather to ensure adequate mixing and to keep ova from sticking to the 
pan. Water is added, followed by a bentonite clay slurry that helps break down 
the sticky surface of the egg. The slurried clay is then washed from the eggs
and they are placed in floating, mesh lined baskets while water hardening occurs. 
Fertilized ova are allowed to water harden for a minimum of 30 minutes prior to 
enumeration and placement in incubators.
 

Fertilized, water hardened eggs are enumerated gravimetrically and plced in 
either Heath tray or McDonald jar incubators. We incubate eggs at 70 degrees F.
Eggs begin hatching in about 96 hours and complete hatching in about 120 hours. 
Newly hatched sac fry are placed in inside holding tanks to permit additional 
develop ent to the "swim up" stage which usually takes about four days. Fry are 
then enumerated gravimetrically and stocked into fertilized earthen ponds at a 
rate ranging from 100,000 to 125,000 per surface acre. Ponds are watered up one
week prior to planned fry stocking and are fertilized with alfalfa pellets
(organic N source) at 100 lbs/SA and inorganic super phosphate at 50 ibs/SA
weekly until zooplankton populations finally climax after several weeks. Our 
soils are highly alkaline and require no additional potassium supplementation.
 
Fry feed initially on zooplankton populations in the ponds 
 and are later
converted to coiutiercially prepared feeds applied to the pond surface. We feed 
conunercially prepared, closed formula diets common to American fish culture
 
operations.
 

Production fish are maintained in ponds from 4 to 30 months, depending on the
size requirement of the reintroduction program. Growth rates for various species 
are different and each must be managed based on experience gained in individual 
culture efforts. Prior to shipment, fish are inventoried and allowed to clean
 
themselves out for at least 48 hours to help with maintenance of water quality
 
during transport.
 

Smaller refugia species such as pupfish, gambusia and topminnow are not fed 
commercial diets but maintain large populations (up to 20,000 in a .15 acre pond) 
on naturally occurring food organisms in their aquatic environment. All fish six 
inches (15 cm) or more in length are fed prepared diets based on their particular 



status. Predatory species are fed forage fish in addition to prepared diets to 
ensure good health, spawning condition, and maintain their wild feeding instincts 
as nr.ch as possible.
 

GENETIC DIVERSITY 

Either before or at the time wild fish are brought into captivity for refuge,

propagation and possible reintroduction, "genetic fingerprints" for each species,

and 
for different populations or stocks of the same species if apropos, should
 
be established so that baseline data 
exists to guide and monitor all future
 
activities. Although "gene banking" 
can be considered for conservation purposes,

generally speaking it 
 should be an action of last resort. Efforts should be
 
concentrated 
 on habitat and species maintenance to properly conserve orrare 
declining fishery resources.
 

Many of the larger fishes maintained at Dexter are extremely long lived so that
 
the same brood fish are maintained and spawned year after year. 
 Razorback sucker
 
and bonytail chub are 
known to exceed 40 years of age and Colorado squawfish are
 
suspected of reaching 80 more years of age in
or the wild. One of the stocks of
 
F1 Colorado squawfish brood 
 produced from wild fish have been maintained in 
captivity for 18 years and are 
still highly productive. Therefore it is
 
important that such fish being held in captivity are initially derived from a
 
broad genetic base to ensure maximum genetic diversity can be carried forward
 
through proper spawning schematics to succeeding 
 F2 generations. For other,

shorter lived speci es, it 
 is important to periodically add new fish from the wild 
to the captive population in order to maintain genetic diversity since multiple

generations are produced in captivity in just a few years. This can lead to loss 
of genetic diversity through inbreeding and result in genetic bottlenecking if 
permitted to continue unchecked. 

All induced spawning is carefully planned from a genetic diversity standpoint so 
that reintroduced fish are genetically fit. Therefore, all species must be 
monitored on a routine basis to ensure that genetic diversity is maximized at 
every opportunity. When feasible, between 150 and 500 adult fish are maintained 
as a genetically diverse broodstock for production species.
 

IV' 



Individual brood fish are marked with PIT (Passive Integrated Transponder) tags, 
a biologically inert, glass encapsulated microchip 
with a coil antenna
 
(Dimensions: 12mm X 2. 1mm). Pit tags are read with a scanner which "activates" 
the microchip and each individual tag transmits a separate 10 point alpha
numerical identification. With this ability to monitor and ti-ack individual 
fish, maximum genetic diversity can be planned into all spawning programs. 
Additionally, each brood fish can be tracked chronologically over time because 
an individual performance record can be maintained in a data base for the 

species. 

CONCLUDING REM.ARKS 

To all those responsible, I applaud and congratulate you for planning and 
organizing this seminar. I anticipate that it is but the first of many and am 
honored to be in your presence and participate with you in this inportant 
inaugural event. As scientists and conservationists, we share a unique concern 
for the varied natural resources which enhance our quality of life. 

The number cf species maintained at Dexter changes periodically depending upon 
need, and despite many successes, Dexter is not meant as a final solution to 
saving endangered fishes. The American "Endangered Species Act of 1973" also 
calls for the protection of the habitat on which listed species depend for their 
continued natural existence. The "Clean Water Act" has also played a significant 
role in maintenance ,of water quality in the U.S. The goal of the U.S. Fish and 
;,ildlife Service is to coordinate development with the needs of all fish and 
wildlife, particularly imperiled species. Hindsight, it is said, is the best 
teacher, We can see the Mistakes we have made in the past and, hopefully, learn 
from them and take corrective action in the future. So, although efforts at 
Dexter are highly important to the conservation of imperiled fish species in 
western America, we must continue to concentrate on even larger and more 
important issues that are the ultimate key to success in conserving our natural 
resources. These of course involve habitat protection through legislative 
mandates and conservation easements or direct purchase.
 



Will these sometimes seemingly feeble efforts, such as the Dexter NFH & TCoperations, really make a difference, or can we measure the effectiveness 
captive propagation and reintroduction 

of 
as a means of maintaining or preservingbiodiversity? Perhaps only time will reveal the final answer to this question,

but those who follow us will rightfully ask, I am sure, what we as present dayeco-stewards did to stem the loss of splendid biological diversity which weinherited. Therefore, those of us concerned with or responsible for these resources, either by choice, decree or both, must push forward steadfastly or wewill undoubtedly continue to lose ground in this "battle against extinction"
(Minckley and Deacon, eas. 1991). To pause is to fail and to do nothing shouldstrike at the very foundation of our ecological conscience's. As we pressforward in this effort, we must call upon, and develop where necessary, the bestscientific knowledge available to achieve our objectives. With careful andintelligent planning, loss of our natural resources, including the elimination 

of species, need not be the price of modern progress. 

I leave you with a couple of final thoughts common to American conversation on
species conservation: 1) Extinction is forever! 2) Endangered means there's
still time! 
 I wish you success in your "battle against extinction", while you
 
still have time.
 



TABLE 1 - SPECIES MAINTAINED AT DEXTER NFH & TC AND THEIR AREA OF OCCURRENCE 

SPECIES 
 STATES OF OCCURRENCE
 
NM AZ UT CO TX CA NV OR CH SO
 

Family Catostomidae
 
Razorback sucker 
 ? X X 	 X X X 
Lost River sucker 
 X X
 
Shortnose sucker 
 X X
 
Warner sucker 
 X X
 

Family Cyprinidae
 
Colorado squawfish X * X X
 
Bonytail chqb X X X
 
Chihuahua chub X 	 X
 
Virgin River roundtail chub X X 	 X
 
Pahranagat roundtail chub X
 
Woundfin X X X
 
Beautiful shiner 	 + 
 X
 

Family Ictaluridae
 
Yaqui catfish X 
 X X 

Family Cyprinodontidae 
Desert pupfish 	 X X X
 
Leon Springs pupfish 	 X
 

Family Poeciliidae
 
Gila topminnow * X
 
Big Bend gwunbusia X
 

USA States: 	 NM = New Mexico, AZ = Arizona, UT = Utah, 00 = Colorado, 
TX = Texas, CA = California, NV = Nevada, OR = Oregon 

Mexican States: CH = Chihuahua, SO = Sonora 

X = natural populations presently occur In these states 
? = unknown, but probable occurrence 
* = historic population(s) extinct; present population(s) reintroduced from Dexter stock 
4 = historic population(s) extinct; reintroductions from Dexter stocks 1-t41 occur In the next 
two or three years 



TABLE 2 - LIST AND FEDERAL STATUS 

SPECIES 

FAMILY Catostomidae: 

Razorback sucker 
Lost River sucker 

Ohortnose sucker 

Warner sucker 


FAMILY Cyprinidae: 

Colorado squawfish 
Bonytail chub 
Chihuahua chub 

Pahranagat rowidtail chub 
Virgin River roundtail chub 
Woundfin 
Guzman beautiful shiner 


FAMILY Ictaluridae: 

Yaqui catfish 

FAMILY Cyprinodontidae: 

Leon Springs pupfish 
Desert Pupfish 

FAMILY Poeciliidae: 

Gila topminnow 
Big Bend gambusia 


*E = Endangered 
T = Threatened 

OF SPECIES MAINTAINED AT DEXTER NFH 

SCIENTIFIC NAME FEDERAL 

Xyrachen texanus 
Deltistes luxatus 

Chasmistes brevirostris 

Catostomus warnerensis 


Ptychocheilus lucius 
Gila elegans 
Gila nigrescens 

Gila robusta jordani 
Gila robusta seminuda 

Plagopterus argentissimus 
Cyprinella f. formosa 


Ictalurus pricei 

Cyprinodon bovinus 
Cyprinodon macularius 

Poeciliopsis o. occidentalis 
Gambusia gaigei 

& Tc 

STATUS * 

E 
E
 
E
 
E
 

E 
E 
T
 
E 
E
 

E 
T
 

T 

E 
E 

E
 
E
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The Honorable Sri Lenka, Professor Chopra, Dr. Dhadrai, Dr. Das, Professor Verma, 
fellow colleagues and scientists, ladies and gentlemen. 
In this setting I am
 
reminded of a similar event that took place in Death Valley, California almost 
25 years ago. The primary difference was that the Death Valley meeting consisted 
only of scientists i and conservationists concerned about a dwindling desert 
resource of the American West 
- native desert fishes.
 

to finally prompt government involvement 

Government, in and of itself, was not involved in the beginning. It took this 
group of scientists, and the organization they eventually evolved into, The 
Desert Fishes Cotucil, years of effort 

and recognition of the serious abuse of desert aquatic ecosystems of the American 
West. Today, in Allahabad, your government, the Indian Council of Agricultural 
Research, and some of it's top scientists and key personnel, grace this Inaugural 
Session with not only their presence, but with a clear vision of and commitment 
to the plight and needs of the endangered fishery resources of India. 

Therefore, oni this historic occasion, for all those responsible, I congratulate 
anid applaud you for your efforts in organizing this seminar. It is an honor for 
me to be in your presetice. As scieitists and conservation biologists, we share 
a Lunique concern for the natural resources which enhance the quality of life for 
all our citizens. In America, it took 10 years, from 1968 until 1978, to start 
the program at Dexter NFH & TC. May I be so bold as to challenge you, not to let 
10 years slip by. Let this seminar not only be the starting point, but also the 
catalyst that keeps your program moving forward  do not let bureaucracy grind
 

your efforts to a halt. 

I borrow directly or paraphrase in my following comments a few scattered remarks 



by one oi' my American colleagues in his preface to the "Battle Against 

Extinction", a recently published book regarding the history and struggle of 

first a few, and finally many individuals, to save the unique desert fishes of
 

western North America. For you now, organizing in an effort to find ways to 

protect your endangered fishery resources, I recommend it highly and consider it 

to be REQUIRED READING for anyone truly involved in fish conservation efforts 

anywhere in the world. 

In dealing with enldangrcd animals, it is unfortunate that we must deal at the 

level of individual species. This forces us to focus attention on single parts 

of ecosysLems, while ecosystems themselves should be the subjects of our efforts. 

Endangered species are, none-the-less, the messengers of change, and we must heed 

their messages! To rioglect Lhem means we neglect the symptoms of an even greater 

environmental problem, because the subjects of this seminar are only but a part 

of the total natural system which supports the human species. As more and more 

parts fail, greater pressure is placed on the remaining portions of the ecosystem 

caught up in this massive and rapid change. 

Americans, and Indians as well, are exploiters of the environment. This reminds 

me of the following statement of David Ehirenfeld (see my paper in proceedings of 

the seminar for literature reference): 

"Not all the winds and storms and earthquakes and seas and seasons of the 

world have done so much to revolutionize the earth as man has done since 

the day he came forth upon it and took dominion over it." 

So, us the human spxcies, we place great demands upon our environment. In 



America, more than ever before, the public is demanding the conservation of 

natural resources. In response to these demands, Federal and States laws have 

been passed to achieve these goals. These are steps in the right direction, but 

the demand for both consumptive and non-consumptive use of the natural resources 

of the nation continues to increase. Therefore it isparamount and essential to 

success, that administrators and legislators and politicians, as well as 

scientists and conservationists, carry this battle forward, for we fight a 

"Battle Against Extinction." I close with two thoughts from the American 

conseiwation moveiilnL LUiaL you can ponder: Extinction is forever! Endangered 

means there's still time! I wish you success in your battle agEinst extinction, 

twhile you sti]l have .ime. 
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cumparuble In terms or all
considorations, thi priority systems
presented mubt be viewed as guides andshould not be looked upon as Inflexible
frameworks for determining resource
alloetlions, Draft fuldeltne, were
published on ApaI/ 19, 1903 (49 FR
10750). These final guidelines are based 
on that draft. ' 
Summary of Comments and 
Rf cummendatlons 

Comm,'nts were received from thefollowing organizations: the Center for
Environmental Education (also
representing Defenders of Wildlife.Humane Society of the United States. 
end Natural Resources Defense 
Council); Chevron U.S.A., Inc.; The_"_Envtronmental Ecological Society of America:Defense Pund: the l]w 
firm of McCarty. Noone and WilliamsFish and Wildilp Service 	 (representing the Colorado River WaterConservation Distilct): Pacific Legal

Endangorod and Threatened Spocles Fuundallon: Western TimberLiO;ing and Rlecovery Priority
Guidelines Association, and Wildlife Legislative

Fund of America. Three of the comments
AOucY¢: Fish and Wildlife Service, expi eased general support for theguidelines as proposed, without offeringACTIros: Notice. any tecomnmendations for chanqe.Sub.-!,ntive recommendations are 
SUMMAnY: The U.S, Fish and Wildlife 

addressed below: 

Interior. 

Service has developed guidelines Comments on Listing, Dellating. andgoverning the nosignient of priorities to Reclossification Priorities•ptecten for listing as Endangered andThreatened under the Endangered Because of the detailed and specific
Species Act of 1973, as amended (Act) 	

nature of comments on the listingportion of the guidelines, they areand development and implementation of ,recovery plans for species that are listed 	
addressed individually. The Center forEnvironmental Education eta.under the Act. The guidelines aid in 	 (CEEJ
recommended that the Servicedetormiing how to make the mostappropriate 	 emphsize listing o qualified specie sMe Ot rOsources available over delelting of species no longeto Implement the Act, 	 r In 

FFFECTIVE DATF: 11h 	 need of protection, and also stated thatguidellne. areadopted as of September 21, 1983. 	
dellating should be undertaken only forspecies with no present need forro" FUnURInM mrronMATIN CONTACT: protection and unlikely to need suchMr. John L. Spirk, Jr., Chief. Offic" Of protection In the future, The Servicel'mimii erod Specit-n. UJ.S. Fish and

Vlldli 	 ngteeq In principal with this comment. ItService, \Vn4lingloi. D.C.
20210, (;'03/235-Z771). should be recognized, however, that thereteunrl of recovered or extinct SpeciesGUPPPLMENTARY INFORMATION: on the lists underminoes the overallcredibility of the lists. and the Service 
' I,:.St Vice reo:opilizen thai ItIn 

believes ihat it Is justifiable to devoterfourca to thc removal of such speciesnr,;nry to ag.ln prioritierdlitiunin, 	 to listing,aund recovery whrn they are Identified.CEE also expresRed concern thut
 
ncliona in order to make the moit
tpflp';o inle us 	 consideration of degree and Immediacyof Ise limited renoutcesavailnl)le to il:pi-p'le e.nt the Act. Thefollowing p iorily uovtiems are based on 	

of threlt he lempered by a conoiderelionof benefit from listing and availability ofinformation. They favored subsumingan analypis uf such factors ns degreetad Imnedia.y of threat faced by a 
immediacy within degree of threat andaddinR the other'two consideration@ assprcl~9 nvppio for Jurhier Irifoammntior., prnalic" criteria In the system. Theand spicles' recovety potentlalo.

Inaonruch as sucha o8eG61npnts 	
Service continues to believe that 

subjective to some 
are 	 separate consideration of immediacy isdmzree. and warranted Inorder to help ensuro thatindividual npecies may not be 
 the yste.;; !smost effective In
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f,cvqtuling iinmiohnt eXtlllclursll, 
Although, LAs "'loe0,by C U., Ihisral1yresult in lintilig resources beln B devutedto species Whose recovery would bedifficult and costly, such considerstionls 
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improve the priority svstern. Tie Servicebidieves that oil listed speriev derivesome benefit from their identification asEndangered or Threatened. The
magnitude of such benefits, however,are often largqely unprodrelaibie at tihetire of listin. unwould be dilficut toquntify within tho framework ofsample, workable priority sstem, TheService also rejects the inciuslon of an
"Uvuilabiilly of infonnstion" criterinthe priority syetem becouse this tieein 

ira 
tmnec ssary. Availubility of Informationadequate to determine aspecies'
isnecessary before '1Hy OJeIse slnot oftie approl int'.onf listiu, 111)0tiddiesg;ed, To thi e:xtent, avail(ability ofinformation is implicit In any priurity
systemi that nid.ht be adopted. and Itsslaternerat as oan explicit criterion adds
little, ; I rvrllilq,to the eff.ctielm s,)(ftile svy!;tv . C I,nJ..o t'pre-.1:eC coner nthat, if infornmtion wero to becomeavaiable on u group of species in a
rarticulr area indilcatin that some 

were e!i ible for listing, as E".ndate'd
find utlhers us Thilatored, the Proi)led
syste-n might preclude listingl of all lhechil- species In the urea. 'file e Servibelipvo that It retains gufficient
li i.ihillt' ulnder tillra pioposed symem toproceed with listings of all tileappropriate species In such a situationwhen this would incrcuae the overallOfficiency of tie Ilstn. prtocess by'fl'ojilnL duilicta tive r"attlorm It
should le recogmiizud that the setting of
li.ting priorities is an intermittent, ratherthan continuous, activity, and thatInformation dovelhpom.d t n shaecin
blinvi-,d to haiv ifhir; priority ninryindictate tim a lower arlority i juglifia€but thut this siluation would nitnecessarily preclude its being listed 
while tire stahri lnforamtion wrsavailhrlalh anld curr'oa C'IEl furliwr lakesissue witi tile propobs:d systexm's"taxonlomy" criterio . sttnp: 
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continent confounds two differentconceptn. 'iTxoriorny is included In thepropoased system as 11cud reflection ofge utir (ilstinctineshill tln attempt toprovide for the preservation oflialintumf genetic diversity inocor'ystea. UCeotlic distinctness of atax,),, however, inny have little bearingon the importance of tire laxon's ImpactonI the functioning of the ecosystem towhich it belongs. Judging a taxon'sfunctiontdl contribution to Its ecosystem
i.gtmaorally much more dilficult anddous not lend Itself to the framework ofa simple priority system, The Servicereco+:liz.er th1t there or9 aspects of
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' lie M : uornc:ntl fi: lir dipuile
aiall)priatener theof givlriz considetationto monotypic genera in setting listing
priorities, citing the iare number of
monotypic gtrera of hitimiinpl.tirds andthe aaa.inrot lack of ,mcompann:i.n
gunlic dlveraity in the Proop. Tiaeervice recognizes that theconsideration ivel mnonty1mlc a,:nera isonly fala happroxiaat, itnore of geraetic
disticlctnens andtihnt taxononicconcepts and gtandards vary amongdifferent rotmps of ergatirnn.
N,:verth,:lf,. if used with propher
uradfrt;m1A11I 
 of tlhislac:k of taxnllollicuniforrity, tie miterion appears to be
useful and is rolainefd in the priority
system. lpractical ters, the Service
expecl, to only raieiy have need far tireprhntitoy 
 t'nomi,:l
reilecitng mnonotypicenero, bhec,,rise th~ie it!eirlatively fewsuch taxn nramoRI the candidate speciesnow recognized. but believen lant strc? 
tlr.xa g:enernly rellect n l.vel of enetncdislicti:lvnevi worth noling: it t.hesystem. It should also be recoRinized thatthat,
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below monotypic genera facing equallyserious and Immediate threat,
 
rmteFiCnalIlyc esFinally, the CEE comment cites the

1982 Senate Committee Report onamendments to the Endangered SpecieiAct and lie slted preference only forlisting species before subspecies andsubspecies before populations asjustification for deleting considerationfor monotypic genera, CEE notes thotthe importance attached to monotiplcgenera In the proposed system appersto imply a value of species not providedfor in Section 2 of the Act, which refersto "esthetic, ecological, educational,historical, recreational, nnd scientific"valueeof species The Service believesthat the Acts provision that species areof educational and scientific value morethan adequntely Justifies the modest
consideration proposed to be givenmonotypic genera, which may representhighly distinct gene-pools deserving ofcontinuing scientific and educational 
attention. 

The Ecological Society of America(ESA) expressed general support for theproposed sy tom, but made severalreconimendajtions for changes, ESArecommended that greater emphasis beplaced on listing candidite species thanon delctling species no longer in need ofprotection, noting that the posgibility ofremoving a species from the listnllwnyo open. wherenq extinction 
Is 

may
foreclose the option of listing somespecies. The Service agrees In principalwith this comment, as explained belowIn response to a similar comment fromthe Environmentrl Defense Fund.ESA also observed that the averagenumber of species per genus is generallylowver among higher organisms, e.g.,mommuls and birds, than among variousInvertebrate groups and plants, bocause
of differing taxonomic concepts andstandards. They expressed concern thatthe consideration afforded monotypic
Renera In the proposed system couldthus work to favor vertebrate species, asIn the former system that was expresslyrejected by Congress. The Service
believes th.'at the benefit of affording
con'ideratlon to tnxonomic distinctnes,
if the conidcration In applied flexibly
and with due nppreclation of differing
taxonomic standards. outweighs anybins that might be Introduced Into the
piorily-aeltlng process.

In it relaled obs.rvalon. ESA pointldout that there are highly distincturganisms that are ncvortheless not 
placed In monotypic genera, rnd that thetonomtnr c itrih contnined in tiesy letrn are Inflexible. The Service, ashas been pointed out previously, doesriot view nny facet of the system asInflexible, and will reserve the 

<I 
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discretion to assign apptupritilepriorities to highly distinct and
8oineItcvIly isoIted orzqnismns whether or not they constitute onunutypic genera,

Finally, ESA requested a clarificationof the applicability of the proposed
system to unnamed populallonr. TheAct includes pupu!allono of vertebrate
animalu in Its definition of "Rpecles."
Because this portion of the definition
applies only to veitebrates. Itappears
Inedvisablo to incorporate It formallyInto tho priority system. The Service
Intends to generally afford vertebrate
populations the same consideration assub'peties, but when a candidate
subspecies and a candidate population
have the same numerical priority. thecundidate subspecies will generally

htve priority,


The Environmental Defense Fund(EDP) expressed concein that too muchtime might be devoted tu butting ofspecies priorities, and that this might
delrar.t from actual implumenling oflisting tasks. The Servi:e oqr'es thitMOLe tM tlimuI :ecuuoory filhiould be 

no 
devoted to the assigning of priorlties.
Because of this consideration, the

ServicO has deliberutel. attemptetd to
formulate a sysicin that is simple and

that assigns species priorities in a
straightforward manner without the
need for complex analysis. EDF also

expressed concern over the

enterreladonship of tve three systems

contained In Tables 1., 2., and 3. As
explained below in the summary of
comments 
on the recovery priority
system. Tables 2. and 2.are largelyIndependent of Table 3. Further, it is notpossible. In the opinion of the Service, toformrulate a direct relationship between
the systems In Tables I. diid Z.As is
explained in the narrative portion oh theguidelines, it is anticipated that the needto delist species or reclassify them front
Endangered to Threatened will be

idontified largely through mandated S. 

year reviews or through politlons. Once
such actions have been identified and
assigned priorities. thoy will be
considered for possible action withih the
Service's annual planning process,

Estahlishing specific criteria forranking the priorities of listing proposalsversus delisting proposals would take 
away the flexibility needed by theService to efficiently appurtion Its renources. Although the same statutorycriler-a apply to make the, listing anddelisting dnlerminalione, the factual
considerations for setting listing and
delisting priorities are quite different,General rules cannot govern this
complex mesh of priorities. However. Itwould generally be found that candidatebpecies facing immediate, critical threats 

should hava priority for listing overconllg,tt' delitting proposals under
cuoodderatio,: at the time. Z.lkewlse, adellstIng proposal for a recovered 
apecies that would eliminate 

nwirunted re5ltictions on rIgnificant.
Ihhntlflabletn:tivitiels may. InUlJpropluite instanceu. take precedence
over listlng proposals for species notfacing severe, Imminent threats, Indeciding on which proposals will roceivopriority. tli Service must Hxomlue theoverall "mix" of potential listings anddeltling uand assess the relative 
priorities of the various proposals in
light of that "mix." Of courrse, this
asuefoment procet will constantly
clhong us new candidlu species arebrought to the Service's attention and as
listed Apecimu ottuin recovery or becomeexlhii:t. 

EDF albo recommended that terms

ubed in the proposed system be moro
precisely d;,fined and, in particular,

recomnniended that the "deree ofthrct'l" mit, : ion bo- quimtliflid ill tI waythat Ina lhul the niantardu for finding"jeopardy" under Section 7 of the Act.
The Service believes that the
cirtuimotances applyitg to niost speciesore Individuallstlc etnough ris Ito bu
Incapuble of precise definition orquanttfiLt(Aicn byond the levelproposed. In particular, with regard to
doierimiinmm of degree of threat,

porallel uuhmdofrailons ter 

he 

ofwi 

,.ection 7 of the Act seeris faulty,

Consultations under Section 7 address

known and carefully Identified actions
that muay affect Ihi survival of a species.l)egre:n ifth'reat considerations forlisting a species may address highly
speculative future actions, or more
frequently, docmtnted decline of a

spotLIes for pooly-.:nown or unknown 
reasons. Such considerations often 

cannot be quantified, and 
an attempt to
do so might only serve to make priority,
setting, rather than lisling, the main

activity of the prrgramn. its feared by
EDF (see above). Tite Service believes
that It has access to sufficient biological
expertise to permit the admittedly loose
definitions (if terms to be interpreted
appropriately. 

EU" also recummerlded that "degree"be replaced by "magnitude" under
"throat." The Seivlce agrees that thelatter term is ,omuwhnt more precise,and has allerud thu finlI guidelines
accordinmgly. 

EDF exprevued conceni that tIhe
"imonediacy" criterion for threat not be
applied so rigidly that Endangered
specieS would always be listed inpreference to Threatened species, whichmight be more recoverable. In general,tho Service intends that species judged 
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Endangered should be listed beforethose judged Threatened, Once again, Itis worth noting that listing is an
Identification process and, other

considerations being equal, shuuld

proceed on a "worst-first" basis.

Nevertheless, the Service Intends thatspecins originally Judged to be faced
with Immediatn threats, but which prnvinot to face such Immediate threats whersufficiently comptate status information
Is developed, may be listed neverthelessin order that current status information
need not be gathered again later on.

EDF sup'ported the concept ofImmediacy of threat as a useful additionto te priority system but observed that:
Specifically, we are concerned that theimmediacy of threat criterion may ultimately

rely on and be distinguished by theavailability of scientific information About
such throats. Becaute such threats are not
.well.knuwn. however, a dearth of

Information may preclude necessary-andthorea rit,(erioexpeditious action by the Service. Wehuld be dhfnedleandthreat criterion chaould be defined anddelimited by wvhat are necessarily somewhatsubjective best judgments about the expected
tompomal cequence and realization of athreat: not Jut the known or unknown
occurrtice of ouch threats. We believe the
Service recognizes this InIts attempt todistinguish two categories ("actual
Idttifinble" versus "potential. Intrinsically

.: Vulnerable") bitthe preiencu falls short in that effort bydlntinguishing "lalent" from "potentiol" by
or absence of Informationavailable about such threats le.R.. "known
 occurrence or lack of 
 ''."). Heince, to themaximum extent possible. judgments about

the Immediacy of threat slould le guided byhow quickly the threat posed by any one ofthe five statutory factnrv may affect thosopopulations of a candidate species at risk.
The Service believes that such a

recommendation, If adopted, wouldrender the system unworkabie. It couldmake priorities responsive to highly
speculative but rapidly-realized threatsouch as earthquake or volcanic eruption,
The Service profers In setting prioritiesto rely on known or reasonably Ipredictable threats to a species' survivaland known vulnerability to reasonably
probable futuro conditions. 

Decause they believe that all threats are by definition potential, EDF
recommends that "potential" be
replaced by "non-Imminent" In thesystem. Insomuch as a threat In thiscontext Is one of extinction, and Is onlyrealized when a species Is extinct, this isa point well taken by the Service, Thefinal system is altered accordingly.

EDF alsoi recommended that an"ecosystem" criterion be Incorporated
Into the system, similar to the "conflic!"
criterion in Table 3. This would beInttendod to identify species of ecologic 



S..l ..... tor / Vl. 48, No. 284 / edncsdav September 21, 1933 / NoticesImportriu., 	 43101and to accoimmodatu the reclassification ar.1oinn be undertakenjnprovision of thu Scauhe. Ei\vlroruiental
anid Public Worka Conzunittea repot I o 

strict compliance with the guidelinen 
would be the species' ecologicalsignificancethe 1982 amendments to the At: 

n'd ihat, for evuty species that Is listed, 	
For this purpose, a species

roclassifled, or delisted, a discussion ofBliologically it mnaeq 	
with "high" ecological significance 

e to front flltexonoinle groups qually or 	 otach of the criterin In the relevant 
would be one for which recovery

vn to pie.' 	 moasoresri priority aystonSorne special Dmphasu on protecting planti 	 table should be supplied. would likely benefit theand Invortebrntcs since they form the b'len 
Tho Servic, as has been mentioned 

conservation of tho listed or candidateof ococysterne aid food choina 'Pon 1 
above, doen not view lhe priority 

species as woll, It was recommended
nit1 other life depends. 	 iuci uJyntem;tin dicltating actions no much as 

that Ecological Significance shouldplovidIlnR ledxble guide.s in making 	
substitute for Taxonomy in Table 3.S. Repu. No.413, 97i1 Co08 ., tlSvn. 14 	

To the extent posuible, the Setvice has(19Ln). 	 rotional dekilonts. In this light. it inThe Ser'ice fully' L'preciates tire action fits th roiysstms 	 adhered tn this philosophy ofSevc..l •h 	 counierproduclivo to explain how eachppeitnte acinft 	 oga considering ecosystems in its recoveryImportance of species that are 	
h priority system so long as 

cderi ot s iIts of"-.
ecologically snificant, and intends to 
species subject to the actions qualify 

plans. This Isevident by the following
under the conditions of the Act. 

rlave.yTlis incde bthgivo this hportanco due consideration fl and
In deteinin, g listing gouls, but does n1ot 

PL" also expressed the opinion that Is 
recovery plans (Includes both draft androdundont to cbnnlder both "degree" 
approved plans) which utilize anconsider this an appropriate element inthe llstin3 priority nYstem. This kind of 

and "Imnmedlacy" of th'ent, As has been 
ecosystem or multi-species approach:

information isseldom available at the 
explained above, the Service continues 

Antioch Dunes (three species). Eureka 
time a tpecies is considered for lioling 

to believe that the distinction Is a useful 
Valley Dunes (two species), Hawaiian 

and, if included, would only rais 
o110 	 Forest irdsg (four species),Hawaiianit ipriority above species that were equal 

Finally, PLF requested a clarification 
Sea Birds (our species). Hawaiian
 

prioyalloe spc nd 
in to indicate that, " * * • no protection Is 

Water Birds (three species). Kauai
adiiothe thtwre tequa Inrespc 	 Forest Birds (Dix species), San Brunoaddition, the ,ervice 	 afforded individual gene pools belowt underlf
btlieveodthQoes fit
th teiIspecie. 	 11In e talxonoidcal level of subspecies." 
Mountain (two species), San Clementeate of soii uIiportnnc1 e to rvcon

ccos:,stefrs 	 "']n S~rvice floiet fi ,In he 
Island (seven species), NW Hawaiianso 	 that, in the caneoai ofthat a siulmo "ras-or-no" 	 f Islands Passerine Birds (three species),decision would rarely be possible. 

vertebrate aninals die Act specificallyThus,it appears most rrsonnble to consider 
provides for tho listing of populations, 

and the San Marcos River Endangered 
"ecosystemo r.unot'ance otan 

The recommendation of PLF in tits 
and Threatened species (four species),der¢ instance would thu 	 (techni1cal review draft stge).c:osyies the fu;iol priority syantt , 	 contradict the Act.when su fin 	 An explrinod above, the Service intends 

Because ecosystems are alreadyh Importacure hit 	 considered and it is difficult to quantify, to rlEDF also requests clarification of tie 	 3' onin vertebrnte "Erucon-gideratIon to be given vertebrate 
popttlotionn the saine priority of 

"cosystem Significance," the Service 
populations under the priority systemn, 

consideration no that afforded 
elects not to substitute Ecosystem
Significance for Taxonomy In Table 3.As oxpiaine1t above III reply to a .qillillrenquiry fiotr E53A, (munrn,nt. 	 2. Recoverybpo'entiland associatedon recowYoryprior/ties,the Scrviue iitonh cos of recovery. Two commentsthat vcrlobrate populations 8enerally ho 

Soveral of the cormelonto on die recoverypriority Syotem 	 expressed concerns about the recoverynre conveninatlyaccorded the raria conoidertion n hRit cntegorized and addressed topically 
potential of a species and an efficient v IIsSii)ji!jcb, ("s; 	 Investment of resotices. The Service is'imillv,EUF sisent. dinthaspecies 1o10w:1

Mail be identified for doiljting or 
1."oxonwmy.Sumi, concern (two lii agreement with the Concr~-ns" 	 expressed and will expand dte natrativereclsiicntion froi Endangered 

collents) Nweos expressed concerning 

Tlhreatened by virtuo, of dicir havin, 

to die use of txohomic uniqueness 
of the guidelines to accommodate this
as ainui 	 concern, Pz.ority will be given to thosecriterion for denteinlng recovery
odlans. 5 oe h toinro species and projects that offer the


.. fIrOe-v'co crtainy iuidj to P10riIn lhI abovebltv imiS, n bnrconsider idmntified rccovery Boal. In 	
ne lflon orridreBsud,for lir.ting priority,. grentest potential for success, 7holi one recovery potential of a species
planning dellsti.rs or rechnasiriotionn, 

curnment, It %v.qrecmnrendled will be
 
dint a better mcnuru 	

determined by consideration of thebut will rsoli priority for oucli actions	 
than taxonomy following criteria:according to tie criteritt In Table 2. 


The P "." PetiaI
cific Legal Fo tndatioln (!I,) 	 owfwyv 
 pGuppoi-ted doevopnient of plority 	 1) ".7161 0--J',lj :r ilIF " ',-...Fuiclhnlrs, vxprer 	 1 '~............. )
. ....................
nq the opinion that I ' '-'' , 	 . POciry t/n,'N6100dX!- ,1,101,1.,,,,,, ,the ,Eudan euerd Sc-i 	 , .. .. Wr,J- .. iIi s Act "'et 	 d 1'Ai4 a srliuu...- .* Po",. o Prv@a, 	 t a d vr~i tohanbeen t by Uo}Irn ri,amv olhlio 	 o 14hiis id a64, f&JhnI*.p ....... 	 inlq.,. wn%M
1c.vn, , 	 An iiby which aljor construction prohect!t 	 ,"mJQ* 
1 IUo"A,, .t'oh. or or$64and reasonable development of our 'WI 

.. ,, ,U,,

8', 	 o
ca ve -1n I "laturil resources have been delayed 	

-, ioW*fir7iy of F1ntoppnd." or 	 .- re"L 
-o jm ,,i,,fl I be *"9,pota.# 'or k

W 
nuikrFle'l
"fIL1me usttl,, forguioilhtie The S oervi 	 , 0'.8, 10'a.Lnre dciiti,,. ,,s ,,iliethod of - nr',


hre][ing {o eusture ap..ro 
O I thu i':i;urrdlto

'ialt,' use ,f t, 
of thin rc :mvcry iroterntil, evaluated accordlnq to the recoveryresources. The Service han ahteys 

.';crvh:o will nhliv to undertake for poltentlal described above.atlempted to proceed on the basis of the 
ever-y high threat specles thonn minimumbest scientific knowed, survIvol efforts which will nt least 

Several specific commentsavih)[e Ini 	 are
inillb4nenting tht Act, 	 toInbill7e Pin nddressed below: r -rosltoV and preve'nt itothe !istn-i 

,,,elhwr tlirouj!h txtinctlon. (unrce 	 Chevron exprnsood a desire to have 
,or recovery of Endangered 	 such "enerpnmc-

and Tlireautcrid tccios. P1IY also 
'neannurpA have been fneni. fljrrlhr 

rrft nr public Involvement In thepreparation Of recovery Plans. This hasreCour1riuerT1d 	 nocovery work desmpned to eventunallyIh:at all liatinq delistinp. or ]ucad to deliitini1 (of Ihe .sprcie. will be 	
bpe.n done to a limited degree In the pastfor those plans where a conflict, or 

'o", 
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potential conflict, has been known toexist, e.g., Northern: Rocky Mootuin 
wolf,SnanranO hantui.Su'l
v Edevelopment Ntusetordspecies, and the small whorled pogonla. projects or other forms ofeconomir rictivity. The proposedTle Service will contine to invitepublic participation fur those ;1pacloe~

guidolines tie Intended to provide awhere conflicts or coIntrovtsiLS JINJknoWn to e.Nist. 
PLF Stated that it Inunclear (in Table3)if ther'o isay differ.ing trutmnentbetweenerr nda'red, anil Threntenedspecic. Tile distinctun beteen

Endangered and Threatened specie$occurs in the Degree of Throat criterion,It is goneraily understood that theDegree of Threat is greater forEndangered species than for Threatenedspocies, 
.
PLF also Sugested that an additionalcolumn be added to Table 3 that wouldgive gretuer priority In the preparationuf recovery plans to those species whichhe Miuhrnered throughout all theirrange over those spae:ice tlot nruE1-dr., nIlFi rd tI!rour.(,ittn 1111Iullon of theirrange. Although it is not specificallystated,,this concern is reflected in thefirst criterion (Degree of Throat) ofTable 3.A speci. ,hic]h i,Llnmaneledt'ruugout its rntie %voildbe ilatcrlhigher on the degre of thret scale thanwould be a species Endangered

throughout a portion of its range, Inreality, most pecies which are li9ted mareE:dhanprpd tlhroll.:1out their raP,erl 
Ever though itislegally accr'pable tolist populatlions Of vertehratvs thispractice represents the rather 

ESA f;ormendod ths, Aralorliltfot
ttecovary effortsl)opulliiurrslid Irnedsubspecies should have the saine
priority. since the pc oss ,ion ofa elnisoften biased on llnli taorethirllallea 
 llinsful i.e ofdistinctiveness. This toque il addressgedin the above l.islinft Section. In addition,the above reply to a camunlmat from PLFindicate. that priority be gi,'en tospeces which lire E;icanqered
thronlhout all thelr rang6 ruthor thanjust to a Populiaton. lnpulationn will beaddrressed when tlire. InsuFficinltjuslificlillun, but Ih;is thlt(.e.ceptiun
ranther than the rule. 
EDF expressed the hope that thService tl deVote most of itsreeorcu 

to implementing listin, and rcoveryplanning effort. ald not to pririlingsuch tusks. The listilli; portion uf tlhit 
concern is addressed il the earliercionof hisadrtle. inThe Sericesection of this article. Vie Service,I.q 
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luh1s. In doing to. the Service wilt alsofucun on Ii,,o ]'vcios that are, or miy 
bo, inconflict with construction or other 

'recovery prioity sysitem oumnewhmrt 

confuning. They agreed that the
Servir:e's linlted reources should beed~~litndistributed equitably to all listed

reore'hudb 
rpecip., but were not sure specificallyhow Ihis will h Iccmpllh:d. 'heytl(i clarlilcallon of !his situntion, 
They commented that, "presumablyrecover-v plans for species facing thetha th"r •ceptiOzIhI,1l00 dngle Of thre;jt Will desi.iourityI ttheF ,,,, note, i t , .' 
fur ;pvcci' irmop):iizid I) a lna1edrvuprce uf thrent." .r 


. ,enerlly, plans for .per.i,-
 facing the up 

dTsnnstte

hlest de.ree of lirfaj P.ilimfly I tuark 

for sl'ucies ioepardizvd by a lower
degree of theat. Hovover, exceptions 


Ill thnl those plans 

may occur. For e:ample. a hiohly.,
'l'heatened loolaled demi-rl fish may be
hr intinent dn 
 rer hom Giltalon 

sipe3memns to Identify. an.d rank, lluoemost likel fh(e

plulps. It i.0so ne'cessary that the
limited resur cv, for tile Implementingof rmcor,:ry arcIonn be ,illnhatord in the
rIlrt judllorn fttnhiocan only be possible by having a soundsystem for ranking proposed recovery 

possible. This 

aclions, 

EIJF cofliiiienlted thl It
remnarinsunclear specificall, how the three
priority models ('Tables 1, 2, and 3)
relate to one anolhtr, Table 3, RecoveryPriority, IsIndependent of Tables I and2.it isto be ex,,pected that many specieswould have a similar ranking whenevaluated by Tables 1 and 3.Howevor,diffuiujiv-u 
between species, or recoveryPotential could reduce thee, oimiluriliesof rnJIL1hR. This concern i alsoaddressed under listing commentg,above. 

EDE also found fie h1trks priority-., 

nsnoclated with adjacent cMle grazing. 
Report necessitated revision of the 1081Po,'ibly ouly o vystem. Specifically, the amended Actoar: r,.. I.0., fencini,woul requires that the priority system addresst'nrrant a Prioyliv I desip.nation delisting as well as listing of species andrldru 0llol,an intlicalted in tileerlier summnry of the Conference Report slated oppositioncomurrur:ivts onrecovery potentiriada1nsociated costs 
to the udoption of any syslem that

regaidh:r would give connideratlen to whether
Servito will strive to underiake forof the recoverv pofentiul, tirev ice i,0ilt ctrve species were "higher or lower lifoIr rfrms." The present system Is Intendednden 


hlinum 
erm 

Sas t e byridr:, recovry work derli-nrd ton'md the iareaffcir] vr'vnlunlyrecove ariendvi t ((If) ho dulhl;1110 of lr'.r:i,r vlll Iefroi umrs ehvtorinrity hose rtu rdinit to tim mecu%cr)
lyt E fit 

uospecies mos lik poential describe(d alru.fro m910 . To nnsureitllcy In thu rliili7lion of lie 

-hirvrivrl effoiw the
Ih, rw 
lhl:rsmst rh11hlli;e its sinliextinictioll Once such und primvem t its'errorgency"measure.; have been inken, furtlher 

recovery priority Ryotem, all draftrecovery plan; will be reviewed by the 
same offico at the Washington level.Additicrally, all funding proposals forImplementation of recovery actions will 
also be reviewed by the same office atWashington level 
Priority Guidulines 

Listing, Deish'ng.and 
Beclossifiction Priories. In the pnst.the Service has Informally asfignedpriorities for listing species anEndangered or Threatened on th; basisof several different Systems. In 1979, areport to Congress (General AccountingOffice, 19g) recommended 2!at theService officially adopt a listing prioritysystem based priraarily on considerationof the degree of threat faced by aspecies. Following this riport, the 1979Amendments to the Endangered SpeciesAct (Pub. L. 9B-159, 93 Stat, 1241)re 
uired that guidelines be establishedand published'in the Federal Register,Inclu 
 din 
 a ra lRster,Includnge e tca ratkino syptem to
that hould receive priority review for
 

'ng ," Such a system wasadopted (U.S. Fish and Wildlife Service.1980), but not published in the rederalReglnter. This ;yetem was subeequentlyrevised (U.S. Fish and Wildlife Service. 
19811 so that priority for listing would beassigned within a given category ofDegree of thrat no as to generally favorVellebrnte animals ("higher life forms"j
In lle following order: mammals, birds,fishes, reptiles, amphibians, vascularplnts. invertebrates. 

The 1952 Amendments to the
Endangered Species Act (Pub, L. 97-30-1)retained the requireinent that guidelinesbe published. However, the amendmentsand the accompanying Conference 

to Wlily the requirements of 
amended Art.
 

I.List/ndiclassilkation fom
 
rhrealenedlo Endcngered Inconileing pnclcq to he ilthM orrfclaseifled from 'llu'eAtened toEndangored, three criteria -woud beapplied to establish 12 prioritycalegorlr nanofollows (Table 1): 
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CLASiFICATION FtiohOANG~~nto 
 I AiTo10N n-n oF i wroule,d, 	 . s~~w 	 ' priorityfonpeDraCTRi-;w re a teT l 	 mlmnoin roia~~~Cc ord i~n g to e be~rffJ)eas igH lio nt hl sy t o s n'a_ 	 m n a i n PPP imb l w( d a l J I mm"eReco ve y Pla0 n repr0oThrat rime oTnhheaendemploying toteritem below (Table 2),eply--t-o- ri 	 importance of recovery plans as"er 	 guiding
T -. 'of 	 documents for recovering spechI ngortn, It should bn pointed out that 

has 
. .. been recognized Mace 1072, when theh ................ ........... MO n I artir priority rambers iII Table I and 2
enot com parable ,.i 	 t dService developeddevelopIts efirst draft recovery")

to. . q...... 2 .. jrM 	 pla n. A ltho g heA en et s troonN ., ', n s po o,'pcC ga~nut...}.. g.. Aa onl 	 Alyo Suw... p s . .....- 4 n,. ,.......... CI~LA iEi/. oto n R o DEfIST " G ANDr . e
ti ftADG e n c ourg6 	 T d th eir d evelo p ment andD RE recovery plen for ai species1 	
some plans were developed. preparindlowpt.4 r r 	 was electiveMU00rfif t 	 l E0 Imm ina-rf. D	 iM640 otw gn... 0 ago int ltpc t r.oao,,o,,j .,msmocift.. 	 , -+---__n "' 	 required the development of a recovery0 	 until the 1978 Amendments o the Act-.. -m 	 o,H.... ..........
S- ,.: Vanua 1 	 plan for every listed Endangered and',II High.. ... ...........................
p or e ,u ...... c,.................
Uf1Do~n~n~d a-tioSecretary - Threatened species, except when the]2x ~eeoun ll':).In li) , '- it 

12 ..... . 
.	 

dotermines that such anv .n nrecomfendarioan of t 	
L .alon 

Generalihe 	 ...... ut,tot.,,0,,,, ac o,................ 
plan will not promote the conservation
.............. 


Accounting Office (GAO) 	 O-- of the species,"ion. ..........
aid theServicu' previons policy,
recomenatin 

the first E,\'p/a/laitio,. III cnlgiu..ring species 
Through fiscal year 1977, recoveryoftheGenralplan 

established priority system. During 
criterion would be magnitude of threat. 

for possible dellsting or reclassification development was not based on faySpecies facing the greatest threats to 
from Endangered to Threatened, this 

fiscal year 1977, the Service developed atheir continued existence would receive 
8ystem InIntended to focus on species 

draft recovery Priority system to be tmledhighest listing priority., 	 whose omiginn i claslficntion ha 
as a guide for recovery planning and" 'ihe second criterion, hnnmedtacvy 

I)coie inappropriate due to changed 
resource allocation. The systemof crctmmumtuncen,thleat. Is intended to assure that species or new information. Included three criterla--degree of threat,facing actual, identifiable, direato are, 

Priority cornideratioig would concern 
recovery Pr'=-ntlal. and taxonomicPiven priority over thoic for which 
status. arranwi;tlher or not inoxhtnuin protection 	 ed in a natrix ofiumder the Act Js necessary any longer 
categories. The 1979 GAO reportthreats are orly'potential or that are 
recommended that this draft recoveryin lrhisically vulnerable utd whethler the listing causes anunnecessarily restricls numan activities, 

of threol but not known toto certainbe Presentlytypes 	 unwarranted rmanope: "itburden or priority system be approved andImplemented.

facin sucha threopriority catsgo stoapirtyt The present system expands the
accouitnnedincy of threat, 110 Service Would 

unde 	 for Il Ifanoanat burdenThe first consideration of the sl'sljmCnlder time knownr ,niled 	 "monotypic genus." This would expend 
occu'tramo or lnc.: of 

by tIh, Pp-cics 	 taxonomy cbeing listed,Sdocumented derinentatm trade or 
which, if the current listing is no longer 

the matrix to yield 18 species recovery.' ,"s h tpecies accurate, could divert resources from 
numbers (see Table 3). As described inS;gificnt1v detri 	 the preceding section on listing, thisn tai disLc'a 	 more deserving of conservationor eIfoIti.9pledati , 	 addilion is Intended to devote rnsourcesd other pmc,'th or potntin i 	 on a Priority basis to these speciesdthin't.9 	 ecnOlt Act ammo.dalThe third cuitc 	 a tlimelyion is intended 	 representing highly distinctve ortodevote resources on a priotrity hisi 	

r06spi!amC to liteIitiong, thle AV-stemsecondly clmsidero wllthpr tie Servicethose Vjmci,,n runreg5ltir highily to 	 isolated Sent) pools.Iben beenl olitotied to removefaol eithe..r of the list' a species 
The previous system (as referenced Indstincaih, or fsolatr,dcic pool, 	

or to eclinoify it the 3979 GAO
fin 	 'eport) was adopted Inrwcthted by tpe taxonumit level at 	

from Endang:!j -(1to "'hmratened. This 
19e0 (U.S. Fish and Wildlife Service,

corinider.tion in also intendur. Ito 
which they ore recmgnizs l.m 	

1080). This system was subsequentlyisolatI ed or dit mCtiv, ' immr 	 nnign
a 8.:n pool, th 

/1ht1w.t prl itv to thoml Speclesvwhose 
revised to give priority within the(dh'.lijtlmg Inlikl y to aealove din greatest

ctmibutol, Its com':erv(Itionl il.reater 	
exlnliR matrix to taxonomic groupsItmaJmpct 	 (higher life forms) nit in the 1981 listing

liklyuahototo the 1 lntr.n(e of 
il httimllma 1cLtL'tien irlaniuchas aach species woitdd nlso be likely to 

priority system.ecos'stelil .diversity. 	 he syem presentyimplements the Act's stated concern for 
 be subjt!ctg of piititlons. 
adopted deletes this preference for
 

This final criterlon 
ecosystem conservation by recognIzin 

I Innot Intended that exlnlenre of a higher life form, and adds a flewth0e dstinctoDSj 	 criterion on conflict required by the 19a2
denoted by norigmmmment Pe-tition or Idomtified "inonof 11species to 	 ilmmpmm neme" , ilonnolvpic ,rgili', lit) 	 with regard to(I 1 Amnerdliefntd

vould :,tumnatirllydi 
p lit Amendment..v.ell a!) time relative dis Lincrt 	 or inrndateby the recognition of a taxcn at the level•oa 

eso d~amiolod r;:movnlfroeptimrlcua time lists or its 

Specify that recovery plant shall, to theof species or subspecies, 	
i : uiucisioui re.nr-dig itsfro th Hilsor.i 	 rnaximujiF..D ",0 t. 	 reclansification. "ie mriut totenextent practicable, givec..;rtd 

N), uPr7n1 '/h):/i.j iol!f"oji, 	 priority oysterr priority to thone Endangerederedcabtpeclasor,. tO 7 "/')w,,.t.'_ ie Service 
Jt i, only Ir Alt Priolitivo fo, thn 

i TIreotene o 
or 

d(id 	 i ocu:,ntly ru'iew.,I intd ,i)mciesn every 5 
orpn;nl of rul/in fr 01,t,r' eq intI no 

benefit fro;.: smnch plnni, parliculorlyyetis in nccordnncP 	 lokl,:r sotisfy the li.tijmr caiterin 
1hoo species ihnt art.t the A\t' to iden i y 

ivth soiiun 4I(c)(2) 	 uortilcu t for heir or may bn, Innimhot m[flat r d5,imitlion tont/lri 
conflict with construction or otherqu'hify,y ,r rnoval frum tme tlisr, 

'rT: drch,10io I oRplm :1111 Pv 
the Act. development projectsor 	 eller RreCdUi.1iamatfn 	 limec/(:n will be Itnr inr!d on tImu IH!t, 

or other form. ofWVhetn .'..pectiusore 	
economic activity, The present system isidentified in tile curse of tl:ese periodic 	 time .idmmltlllmmlm or Ili Ihlltonded to entisfy the requlrecalegoryreVieWs as warrnting deletion from the 

based on the conside.rationnnmutt Dtill be Iho n lg of 
contained mnended Act. It utilizes alists or rechisnification fro 	 in Section 4(a)(i) of the A:t nnd 50 CFR 

modification of the three-factor Aystemin daagered '.,1.11. 	 originnily adoptnd by the FWS In 1g80but includes a fourth factor, conflict, 

./q; 
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int paloritsfor developtott 	 and owvt of a racoutvenry lee eldld. 
much 1rnagemont prudent alternativea to avoid S negativeplan and Is to be on atlditional Llcmerlt Priority will be giveri to those specibs 

biological opinion, would be assigned toin detcrminng what actions are to beimplemented for the recovery of a 
and projects that offer the greatest 

the conflict cateRory and would be givenpe.'Tis priority over all other candidateeforfo factory,s~pecies. This fourth factori givese p pr-iorityxoratY 	 potential for success, The recoverypwithiln each category in thle prepfato, 	
polentinl of a sipecles will be determined Implementation In the same numericalof recovery plIn 	 by cno!iderlntiei recovery plan preparation andto' those rpclen tlt of the following

are, o lay be, III conflict with 
cilitugh: clegory not involving a conflict. Theconstruction or 	 Service would also contact otherother developinlle •,projects or other forms of 	

Federal agencies for their Identificationnctivia. raus.activity Thus th1pceth Sed will ecoiiuiic l 	
of listed species that are, or may be. in,i!rtiure tiln 'IStlJ~nCil ~ydevelopment11.U11o,8 PD=I',,*ownL , conumerical rank and w~ili 'icqoire the 	
cnflict with construction or otherletter designation 	 projects or other forms of

B'oIlicaI:nq Wolf naefelo:4colict, e.g., priority 7 wotid become
of "C"Indicating c prcIN 	 Porl unatraloo.

~i,,,ng facor. tw, 	 economic activity. Any speciesWo, C. The calteuries would be arsigned as GCoIOIC , ro.,'
foNows: 	 o, ,, Uwood identified by this process would beO-AI1 Voi~pd 	 assigned to the conflict category andOrDomilysnd would also be/ ,n, 	 ive prioit

'L .	 w ds th
VT 	 gen prry over oerMa~nprnpmanae.,e

3R PRIORITY qo .	 
,l':. candidates for I ecoverv plan01 bome..n 

,., ,1, of 	
preparation and Implementation within)a'C, t..^ 	 Will U nm the sano num erical category (sea Tableob , 3) not involving a conflict. 

2".......----Ma,1, 5 

of auctoi.. y, 1O- A task priority (1-3) is used in2 l 
I , ..... ...... 

U -	 ,of , ,.IMconjunction with species recovery,,....... I7"
.. ............... '" 	 n----
p, ' .. = ............ 	 ....
...........
.-to,. / . ..w.q 1 AQ ,..t a- " 	
numbers (1-38 or IC-iBC) in ranking............... . . I..'.........VC.
.. 

.q A ; ' H ,,, ,..A.,1;" 10 If nf, .u'(10..r,,rk. those eaks that need to be0ccompighed."on nnig-, s, S, .. 	 lot L,",X ..........I ....t.............. S. , It.4101-. 	 forthe rec very of a
13: - ,9 .... ao 	 t .I0,X~ 	 ,n1 ie-hnQVet.that are inost R/ereticallv distinct tw o tiered priority system (speciesspecies. This coresultsI., ............... I/il.c c hi '...............iv
..!... srt, ............. prorit withi 	 In a
 ................ /..;,,1,,, , (;%((,);1,o f doinc/e.of" lortlt 
i recovery numbertask priority number)
10 .... 	 M mril .yp0,oi .i1 .'ii

Lr, ,.- - t 	
rtt %.illbe ,ivei p lot itv over erves to distribute the resourcesLO............. .... .. ........ ' l It i12, 	 of the program equila
f.;t.._ ............................. / 
 Ic 11.p'ces1 tIetua ibs 	 y for ill listed 

..L-last 	 - I)op'lnn This.. .. .	
cl a oz in Ths pi rte a e nt ef fo~13 , 1 l 0 f 	

pecies. Recovery taaikl go criteriontmoisst InP. recoa'uiton that the 	 ,%ill be assigned
1411 	 .ellcallvdistinct proiesbedotheolwngfte 	 axa 

L .. ". s"...........I ,. 	
seetclyds~~ 


................ , oi f "eal 	 1.Priority 1. An action that must be
..... .... . ..... ",, . ...|prietil:1lj1. r sI"hJu1,fnciti t n hle los, of............. 
 ... L-v-"0 . ..........
"I J1;A..1 . ( it 	 taken to prevent extlnctlon orto preventI'tr i toxn. 'Flint is for1V" 07 	 i'. ot a f to* hieof9 ,tu fa pecries from decihring Irreversibly.1	 2. lrorlly2. An action that must be•~~~~ ~~~~~~~ 	 ;Iiitrnip'lificilce~~.:tse o"tl 	 1, ti;l011, ', 1tei tI (. losrs of a~c -F•,~ P pu a ' or pop~ulationl of Illut-CA,'vC1 (rtZ lThe fi st r o flin C 	
n o ihii taken to prevent a significant decline inCO1'rvn tion of ntv speclesiteInf to pieventextiction, Th.is .ties..pcie with d c i nriilivin t 1zn:1rnil 

ipeitpu
some otherpopul

significantation/h abiteatnegativequality,Impactorhi .het doe0.:c. of threat have.u the 11 
ieov(.ry plans nwrdnter1] by th short of extinction.-st Amndn*u,	 . 3. Pracrity3. All other actionsprioity for preparirlA , 1 ts is thai priority be oiven1 t,,plez er:tinIg the:;(' .l,,:r:i,, "flhnt 

to necessary to provide for full recovery ofni,.. ,r mav b,. in10CONLt'r 'cither p!ans. A tspi'cklei (ill 	 the F.pecies, (Recognizing that ther hiir., %'Iolerait bo put Incin't."Thich repr 
or lo r oliflfitct withi (oIl:11I10ol~trth'v'-hvpn.'(.ht pI (j';t or Otllo:i.sents die degree of threat. 	 or olhr folt ns of ultimteI succr-ss of thle Programn isThe [nCatggoty VC0otomic activi!v." "]hi. requirorne 

species recovery, priority 3 action likelymeans exthiction isalmost certatn In the hmnedia te future 	
will be sati/fied by hnvin any listed 

to lead to full recovery and delistlng o:'aspecies or nubs'peci0 s, lacking 
species In the foreseeable future willnbecause of a rapid population declinehabitat destruction, Moderate or means the lecuvery Ph)1, nnd identified 	as being, 
tend to rank higher than other priority 3species will not face extintilon if 

or having a recogriifnble potential for actions.)
 
recovery is teiriporrtly held off, 

being. in confilict with n construction or 
The highest priority activity (research
dhvelopt:ntp)ojor., 	 proposal, permit proposal, etc.) is a :iC-1although there is cniltintial Population 	 ntitornintialv priority (species recovery number iC:quflify for lie cornflict column of tile 

decline or threat to its habitat. A vpC'c;,-n 	 Illatlix. This species would then be 
tnak priority number 2).in the low category Is rare.

Population decline which la.v 

or Is facing a 	 considered high pi ioritv for having a 
This in an action necessary to prqventbe ashorl-ttr n,nelf-coirectng 	 recovery pla'devc.oiehd, extinniop for a monotypic genus, with afludtaliutithe impacts of threats of the Speciets' 

or (owllict with coinstror:lion or other 
high recovery potential, under a high
habitait aln not folly, hnoi,. dc:l'elolimeni projects would h,, 
degre 
 of threat snd In conflict with ahh.2tifivd In IrlWithin thue above cj tfiv'n, 	 part liv r:nnnulh)lion5 
cnnnction or olher development

rnsoucus should be used in the most 	
cOiidul.,tl wilh Fdez al tir",nrl. 

prober.t. If resources were channeled Intoundercos.effective manner, l'riorit. ,;ctlon 7 of the Act. Any 	 arliviltea based solely onilpecie; 	 the recoverypreparing and implcm,en tin 
for 	 identified throtih Sec h,n 7 

Priority of a qpecies, these resoorcesi. rvcoveryrplan go to epocifI iVIlI 	 colinilii t hatrviulip:w;eirntid a 
would be utilized primnrliv for speciesthe ner:'igreal et tl()h'rltial fin 	 lli vt crti il l li with n recovery priority of iC to e.H:tz(:potentild is based oh how %vell 

I e:; letvelytwar:lhsb! iI l a tri'.'I 	 1lOv ver. when tile pecies' prioty Is,,,-,! fl projectbiolcgicdi 	 wOuld ViOln hi 
viewed in conjunction with the taskand lologic.l 	 tn'ctirin 7(;1)(;.') of tilelilg fLclo,.I Ludthwr'u ed Spec:eS Aci or tz:iltd in 

priority. le areand threats to t1he spocics' exirteuco lire 	 able to Identify the mostthe /ifcuill 	 critical activilien for all species. ThistlOllof relit-anable and system would insure that resources are 
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NAWRAT] V1 
The woundf ill sluld be conejdored reanonablydownlOLt to thretendI) safe from extinction (i.e.,if the exluting andVIrgin marginal habitats inRiver are uPgradtid the
w-aintained, and atid itabilied, present populationsone other POplation established areagO within the probable historic In a different drainrange.self-surtainillg To dellstpopulation muut. be 

the Woundfin, a thirdestabliohedwithin the IiDLorilc rnnge. in a separate drainageFor these transplanted populationsconsidered oelf-oustaoni±g, 1-, bethe populations shouldadults and exist number over 100,00oin the hnbitatsites stocked for at leant 10 years.under the eoential For introductionexperiventnLrUICCCLstfU1 I['e'prpotim'J la, 
population designation,adI]recruitmentcapacity each dependant upon theof site carryingwill determinepopulation, The the preoence of a self-sustainingnumber 100,000 wasit ndicntess the stockd 

chosen to provide a specific goal.

habitat finh liave greatly expanded
and have their numbersfound a nultblle niche. in new 
to This numberthe lulniinuw eaitniite of woundfin in 

compares favorably
both the Virgin River.the Virgin River In addition,habitat and thepopulntion will have habitat of the transplantedto be free
cILcrical, from thrents nasociated with phyalcal,or biological modification that might make the habitatunsu.tLtablo for woundfin. 

In order to nccomplitvli the iJ.alry objo.Live, the following recoveryeffort iF beting proporire:,., 

1.0 llalnti,.in andenhnce existingwoundfin populationa and their habitats
 

Pr'esently the 
River. 

only vlable woundfin populationThe Recovery is in the VirginTeam recomrrendn 
n:etn Ini eI' , 

that the first orderthe ,(, efforL awKJld 1e 
of Weii

to proLect andeyinting population nnd Mintain thisito habitats. It appearsRiver population that the Virginin in no Imundiateing habitatn nre 
jeopnrdy providing the remainnto; further degraided. The population,could be n1 ncCed however,by rehnljitntIon of portioiw of the VirginRtU.r that prov.tid( .ivrgina I habiteit.
 

161 Monitor 
 exiotinpplto 

Popul)lnt:J . iljari lt.o)iiiWell-being of a:specleaprovIdes n muanan of assessing theand obtaining inforationsUCCeOo of twInI.eru.lt an thetecha:'lljtirtn.
hintori( woundjl 

Little is known aboutI )opuoltI un f] ucti tiorinRiver, In the Virginand a 411ti1, banfe iu esoietial to further managementattempts. Monitoring is now ongoing. 

http:twInI.eru.lt
http:llalnti,.in
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1.11 
Establish monituritig proceduree and schedules. 

The moniLorizig procedure is contained in the Appendixalong wtt:h n liat of sampling station locationspr¢event-ly being tinitored. 

1.12 
 Recommend monitorin 
persoonnel.
 

An alL.ree ent han 
 boeit reached between the U.S. Puh and.Wildlife &krvIce and the States involved to contractmonitoring activities 
to an uutside firm. 
 Presently,
Dr. James Deacon is under contract 
to the U@. Fish and
Wildlife Service for this activity, and is being assisted
by the Recovery Team. 
Annual reports of these activities 
are available. 

1.2 l!-°n.tor woundf.in hnbitntt. 

Because certain habitat conditions 
in the Virgin River are
essential to the welJ-being of woundfjn, changes which mayoccur ii the hbitot mty
eValuate chaTgeO 

aiffecL woundtiti populations. Toin habitat ajul correlate these changes withwoundfin numbero, trend data for habitat must be gathered.Thin informacion will ho Important in maintaining and enhancing
ei"itgtil g wOuzldfil 
popul011.O4 " 

1.21 
Establishmonitoring procedures and schedules, 

Becatts of the inherent difficulty in monitoring habitatchange % are not presfntly able to initiate this program.Studies are 'weded to develop monitoring procedures and
recmnjisd troniftorIng schedules. 
 Information collection
under segtinto 1.32 anid 1.41 will aid In this effort. 

1.22 Recommcnd anonitorsng noire. 

MonitorJ. p,:rso,ntin] rece:n,,-tidntion will be made when 
uitOLUor 
 ,i rucedtu-.et and ncheduleo are developed. 

1.23 .m. cu .nt in.itit-orin 

Monitoring personnel will 
and 

tm)nitor according to proceduresschedules eratoblinhed in 1.21. 

1.3 identi.f._eXi..t. ._;q'lf-suut.q,,,. ,uotto,1equirement . 

Important dato have iea, collected an a result of ongoing
poplat:lon moli t.or I na wretij.tr d t.o tk ; howevit , ndditionn) ntudieno bt.0 i J.infu ivwit. jui (!re.u areit J il to woundfin population 
unrnagemeit ijuci .ntlcemin t, 

http:retij.tr
http:rucedtu-.et
http:popul011.O4
http:woundf.in
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1.31 S.'yath~eol~~e .Int;ngd4ta on Woundfln,
 

A Dubstantial 
 amount of iurormacjonhas been colktcttjd. Preetly relating to woundfinthis inforation iscoitainedy41um o= publled and unpublished reportsand data files. 9ummarizingreport would these data intoaid biologists a single
ation in understandingis available, whathelp In infor-Planningand future directino,potiobl, precipitate add1tional analysis andPretation of extotinr inter

data.

1.32 Id~vntty and denp__ 


refrred, 
 Woundfin habitat.
 
We preoently have 
none 
information 
on preferredand rearing habitats but lack datn on 

spawning
winter, Spoci£ic studies should 

habitat use during
winter be designedhabitnt torequirements identifyof woundfin. Additlonal
data should be collected and evaluated during other
periods of thn year, enocially during Summer lowand opulty h.gh flcr q Periodn. flowquanlify Thesepreferred w:oundfin habitat 

studies must adequately
Obtaining for allappropriate life stages.
two-yar study 

data would require a minimum ofwith at a
velocit', leant monthlytemperatir, nampling of depth,of Duch studies and 1witor quality,
can be used The reaults

and to protect rXistingto evaluate potential populationeenhancetent and transplant
opportuidti es. 

1.3 DUirmii nn 1nte V*e LIoii between nativeand exotic
 
fi1h0.Ie -,-"fat_
7 i1i11. _--- e xc udnexo tc 

Much concerninlpact haothat exoticbee, exprecoedfiaic have abouton nativethe negativelAtinlit., palrticlarly fis) popu
tlhe wountl[Iin, Little 9pvr .f:lC
data nre avn,.]el)lCoccur or to lden:1fythe ma1grnitude thn Interactionsof the problem, tlat"exotic fi.vhes Presently, feware foundWoundfin, 1rL. 

in the Virgin River wherew.,t nbugdrint. The reanons theyP"00ent: are nothlabitt !re 1cienl. It,conditjoll but ippenr Z'elantedfound0 in the to the haran11"d Virgin River.Lo bt-e PfrfOrjII Studieas
 
thn rivr.r which 

to lden. fy characteristics 

n=zot be offir,lla. preoervodStudies to excludeof exoticHeaoonal and spawning habitat preferedce (oairw as 1.32) of exoticand Copared fishes shouldwith available be madehabitatThr:ce 
 truhl. n nhotu]ld i. 

In the Virgin River.lnt:eg:'aLedttxnd]c* .1.J32. ]nfolmt:l.On nhouj. 
with| Utad!ea proponeddescribL d sinoLhe POt:nrtial be collectedImpnct of topredation on woundfin 

http:nfolmt:l.On


20 
and competitiol beL.ween woundfinparticularly and exotic fiahes,the red shiner. With thesepositive data in hand,nua )ee1tprogramns can be proposed to avoidthese problems. 

1.34 Document anddrecord movements of woundf£n. 
Essentially nothing is knowl of Woundfin movementthe Virgin iver, innlthoughi nosetheir moveuv.,rtM investigators suspectmay be aisnificant.made Effort should beto document major wovement by woundfin,ular intr.ereot Of particwill be movements between habitatsinto and omt of tributary andstreams.by woundfil Mobility exhibitedwill be an important considerationment and reintroduction in mnageefforts.technique A suitable markingmust be developed prior to initiating a movement study. 

1.35 Perform additionalhiaet or)-V studies toI'iremcnrtu, clarify woundfin life 

Theve alrQ utUdifs thaL will add to ourof woundfln biology, existing knowledgeand should increase ourunderstand capacityand be renponloive toto theThese studios would be 
needs of the woundtin., 

be of uml 1cr scope andincorporated could possiblyinto larger study objecLives,included under Among studiesthis category would be:of Irrignt:lion c:nmtl1bY 
(1) determining usewoutidfin;reproductlon (2) aosessing woundfLnnnd nyrtality

deter aining 
helud Mesquite Diversion; (3)uSe of LaVerkin Creek andby woundfin; other tributaries(4) conducting laboratory tostudieschtunicnl record(R*iinaty, chlorinti etc.) preferences andlluiItL fUr wouijdfin; (5) ctc. 

1.4 Identif  factors mIalntai prer3elLg Virgin River habitat. 
liabitats In the Virgtii RIventr frcnn LaVerkinMesquite SpringsDiverAlon currently to thesupport self-austainingpopulations. woundiinTo niintain wouncifirbe nlecosBnry in that area itto p)revetnt furtI:r willdeteliorationconditions of habitattit. ,tow exist. 

1.41 Deterine flows necennn.Ly to maftninoptimumhabitat 

Studies Iould be initiated to correlateto habitat available flowsunintennice. Additional gaugingre(,Jill red stationsto Ilrlovit(e more £1 
are 

frluc? I n:formation in the 

http:necennn.Ly
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Virgin iver. 
 Once the reltionship betweenhnbitnt flow andio entnblijhed, recommendationa
reuulto or IL.intj 1.32 

based upon
and 1.33 can bef1ow regime made to provids awhich will nnintainthe desired woundtin

habitat in the river. 
1.42 Document wUt'r Movetient in th Virgin-River bain, 

Conaiderable inforition is available reporLingmovement waterin the Virgin River basin. These data and anyadditional data necessary 6hould be collectedoumnvrized andto docLtelt whe,, wthero, and how muchio being removed wateror received iII the basin. It essential 17sthat the water budget of the Virgin River basin beodequutely defined oo the feasibility of various waLermxng,-ent propooala can be determined, 
1.5 Protect woundfiu habitat in the Virgin River,
 

If the oelf-i utnainI.ng woundfli, 
 populationRiver in in the Virginto be ainLtained the species delistedvital that the 
and 

t it tshabitat be secured. 

1.51 Ievlew 1i1d coinmlirmt onnll ojacts which mightimpinge
"0T, udn nn tTr-it habitats. 
To nchleve objecttl:v 1.0 It will be necesnaryabreamt zo stayof propotied ],rojectoi In the Watezhedimpact wouudfin that mayand their habitat.
bility Primry responsifor review and cormnt on these projects willwith t:hv individuj reut8r.nntee or agencies under whose jurle
diction they fall. 

1,52 Obtain management autoLiLy woundfin 


An ef'fort: nhould 


over habitats. 

be tade
for woundfin 

to obtain annageront authorityhabitats. River acce e is needed bymnt ngencieu to perform manage
habiLat maintenancement and enhancepropgrnn. The tt oteagcee iould be the partiesobt-aining nuci authorities. 

1.53 Prer nanntg,,n ,, lan. proLect lin tnt, 
A Virgi River habitat nonagcjent plan should be prepared
to identify woundfln habitatm' g, e r . t pr Ac t i c e to be protecteds ,6 through specific 

/
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Deve1op ffannibillty otudie9 on vegetation management.
 

VegEtation 9djacent 
Lo the 	Virgin River and within thewa ten.l.:(! influence hnbi tat conid tionz for woundfin. 
leanthi Jty tui1en ithould be initiated to determine 
the bunt vianlnn of vegetation mnagement. 

1.6 Enhance marginnl habitat in prstrne. 

To increaoe the size of 
the prentiL woundfin population inthe Virgin River, it Is reco1mnded thaL narginal habitatreaches be examined for possible enhancement potential. Thiswork will be based lArgely on information obtained by habitatpreference and hydrology Studies. 
 (Tooks 	1.32 and 1.4)
 

1,61 Identifymrin n habitat. 

Marginnl renchen of the Virgin River tlat are recommended 
for possible upgrading include the reacheo from theMesquite diversion to Lake Mend and 
from the Washington-Ste

George 	 (auial C:oupaiiy flivt.-rioi downstream to Little 
Round V,.JIy. 

1.62 IdentLfy needed habitat 
enhancement features. 

Frum otud.tee. accomplished under items 1.3 and 1.4,
enhyic.lne,nt features can be recomomnded and marginal
habitat c/Rn be Tiviipulnted for woundfin populatione,
Ltihancemetit fentur-ei cuxild 
range from placI 
ent of

inotrean uttucttLeF3, 
Lo chonneliration, to control of 
water rightn. 

1.621 	 Jd Lif e:p'uIe met,Ll acctlono of the Virgin
IU.ver that can be used to tent habitat msnipulation.
 

To evaluate the overall value of enhanceent fes
t:urer(, Y.porinrn.ntal nectiona rf 'he rivet should 
be selected for field testing. 
 The Team recommends
 
segm-tnts of the marginal habitat identified in 
]..G be connidered an ry8iible tent iteo. PriorLo iield tentiiiji of t.,hiaiicernt nlternativeo, a 
one-yearr baseline nt:udy ohould be perfo--ed to 
'tinihillLh pre-orudy conditionc. 

1.62. 	 'L' and .val.u ti.! w:h(to f eonhnncl-., the VirginRiver no wundfln habitatwihithi e teatsites. 

D)o t(rn liit (.iihfinIcei i, itt. iii t,:rnAtiven for trot iteos 
tiid evniuLt rirthr effctl v,._-ie1n in creating and 
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mnvntnininig vinble wouvidfin habitat. If necessary, 
additional utocku of woundfin will be introduced 
into tei~t siten. Enhuncemant features and results 
should be contIumiLly muiitored for a minimum of 
3 )'oare before final evoluation. 

1.63 Develop gand implement manngement plans to enhance marginal 
habitat. 

Once it is determined which enhancement features have the 
greatest potential benefit, propose site specific enhance
sent procedures for each of the marginal habitats in the
Virgin RIver. Mnnngeu,.rnt platis should be phased so see
tionn ofmarginal habitat can be enhanced as money
becomes available. Budgeting and personnel to carry 
out the enhancement project should be Identified, 

1,64 Monitor the enhanced habitat and woundfin population,.
 

Once margtn] hnbitnt8 ate eidmnnced, woundfin population
monitorina wIthin (Ateut .arendi will provide imans fora 
deteinuiniag the long tert effectiveness of the habitat 
managentnit techniquen. 

1.641 ]rEatblish inonftoring lrocotdhreo and schedules. 

llabitat mo)nitornig procedures will need to be 
developed for the rdanced sectiono. Woundfin 
population x)lnitorimg procedures should follow 
clouely techniques desecribod under 1.11. 

1,642 R--commepd inintoring peronnel. 

Reco rendntiono of monitoring personnel will be 
made when tm)nltoring procedures and schedules 
erA davaloped, 

1.643 Imlament monitorina.
 

11On Itoring wJll be doti nicc:ordiig to procedures
cont:n.Ied within the alpndix (Populntion Monitoring 
Procedures). New sitep will be idontifled. 

2.0 Retore. and rir.g!n ljt:p nq of woidfit, it) suitnble areas of 
former fanes.
 

Two adlittionn]. nr.roplUlnt;loy wouidt in nluu].d be entablinhed and
nrvilitlned In ou.1tthlo hnhit tt wi thin their probable historic range. 



24
 

S Enhance Imbitnt iu 1ltLo~duction niteo. 

U ii; criteria developed fromt monitoring atudies and field
 
-"::ervtionn ot the Virgin River woundfln 
 populations recommend 

c,hlae'eent featuiroo at Int.roduction nitea wiLhl probable historic 
range. 

2.11 	 Identify and enhance habitat in Introduction sites. 

Potential BiteD will be prioritized with r.aeded enhancement 
features reco~mwnded. Potential sites 	will include, but not be
 
limited to, that portion of Verde betweenthe River Perkinaville 
and Sycamore Creek, the Gila River ,maintream above Safford, and 
the San Francisco River above ita confluence with the Gila. In 
addition, Tonto Creek and the Hlassayampa River will be evaluated 
for their eultability. A final report prepared by the Arizona
 
Giame 	and Fish Department will be presented to the U.S. andFish 
Wildlife Service. 

2.12 	 Cotoider obtainir_.ezer,,entl noneonential population

deLslgnntion for woundfin introductionn.
 

Once 	the U.'S. Flnh and Wildlife Service receives a reocmmn
dtnt:ion for wotindfi n introduction niten the de .lgnationof 
theue introducceu popu] ,tionn nti experimental, nonesential,
under the Endangered Specieo Act, as amended, may be necessary.
It will be the rn;ponsibility of the U.S. Fish and Wildlife
ServJcn t:u etogn )OptIJntion status for the proposedpnIu 	 'r1, 
jut'rodoct-ionn In ii.cordiiucr. to !;ection 10(j) of Endangered 
Species Act. Aur.ndiinit of Pub. L.1982, 97-304. 

2.13 	 Conduct environmental nnsessments for introduction sites. 

To comply with the NEPA proceno, it will be necesary to 
prepare an environmental aoessment for all sites found 
suitable for woundtin introductiona on public lands. The 
environnental nSFesrsment will Identify any conflicts with 
current managemntit practices by land managerent agenciee,
make recommrendatlon, for elimiintion of such conflicts, and 
idrIntify agency rolet In n napigemnyt of the Introduction(s). 
Praparntion of the enviroinent.nl anoeosmentn will 	begin
after 	the initial selection of introduction Bites is 
aiconpl i.nhed. 

2.2 	Obtain Ruftcic .nt woundfJn u fJ.troduce into suitable sites 
in former rnnp. 

Once tia'ta.]h h b.l tnt han beeni ri.I..-ut.ed avid atnte parmti nion to 
stock obtained, wouutfin will be introduced. State agencies 

http:enviroinent.nl
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aTid the U.S. Finh nnd Wildlife Service will conductOtockingo 	 the actualby providisig equipm..nt and personnel,will 	 N! provided by Pish for stockingthe U.sS Fish and Wildlife Servicefin propagation 	 from wound-Ot Dexter h1ational Finh 	Hatchery and/or from,,collection in the wild. 

Dev~ep hlntchery propaLgtLion technque_ for woundfin. 

Woundfj.n broodnto j,. hv been 	 collected from 	.the Virginliver 	and Lranuo)rted to Dexter for propagation,Tecliique will 	be developed to produce 10,000 fishper year for Iitroduction purposeo util tieo excperimental
populatilona have been ent.abllshed,
 

2,22 Collect 
woundfin from the wild for use In introductions, 

Wouuidfin for introductions ahould be collected from 	thewild 	durin, the period March-April prior 	to initiationof npaivning. Thii tiny: period is 
when 	

also before irrigationdivert 	ion fnlh cungregaite below 	diversion structuresfor the Waglington-St. CWorge Canal Company (Utah) andthe Menquite irrlgatlon diversioD (Hlovada). 

2.23 	 )tel-r1nsz-1e StoCckirT )1At. V
 

At: least 1,000 woundfln (numbera 
 dependent uponwill 	 availability)be itLroductd Int, each approved site. -Stocking wil1be conducted nnnunlly unitil 	 two experimental populationsare ei,nbl/ahad. 

2.24 	 Introduce.t woundfin Into suitable habitata. 

Using fish 	 from either Dexter NUPI, or fish collectedfrcln 	 the Virgin River, ntock 	 suitable habitatat .le.tst 1.,000 woundfin into 
with 

each 	 site. 
2.3 	 Monitor ntrodtced fLinh andhabitat.
 

I.ntrodmuc:r:'ni 
 nil t,: 	 wJ.,. hp mnnitored twice 	nnnually to determinefluccenn oA the lit:roductlJonn. Monitornligobaervviion, 	 will and Includeon woundfi| prer4icnr:e and abundance, watar 	 flowand q.unli.ty, tnd other fClah spro clen present. Monitoring of 

http:q.unli.ty
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ongoing and propoeId unngement pracLiceo which may affect 
the aucceBs of the introduction(n) will also be conducted. 
Introductlono into oelect.'! nites should continue for 10 
y'ents 	 or intil] ontiurnl .'.,.,"odu(:tion oceurs. Stocking should 
then 	cens,.,. Imt mnonitarln, uhuuld contine antually. If, at 
the end of 10 yeors, natural reproduction has not occurred, 
stocking should be dInrontimed, Dat.a obtained from such 
eiten 	nhoidd be P.vnlunted for refinement of criteria used in 
pe)(:t.JjI nLroduction nito2. 

2,31 	 Establish nonitoring procedures and schedules.
 

Methodologies estnblished under 1.11 and 1,21 vill be 
used to develop monitoring procedur:49 and schedules. 

2.32 	 Recommend monitorin _pcroonnol. 

Recomrnnndationo of moitoring personnel will be made 
when monitoring procedures and schedules are established. 

2.33 	 ,iI..emc:it monitor., & 

Honitorin8 pernonnel will monitor according to procedures
inntd pchedulen eot:nblnhed ini 2.31. 

2.4 	 Mnae all restored woundfin InbiLLt to asoure elt-quotaining 
~opulationr. 

Usling infoinnton colivct.c:d under,.1.3 and 1.4 implement a 
habitat mmagemcnL progrnnm to anoure a oelf--ustalning woundfin 
pop ula tion, 

2.41 	 Obtain mntngcment authority uver reotored habitats. 

Refer to dtscunnion under 1.53. 

2.42 	 Jevi[!windorrnonit oIn].1 pr Jects which may affect 
woundfiiiu and their habtnt. 

M.-fer 	 to dincurinion undi'r 1.52. 

3.0 	 Establioli an informntion omid .ctucntion proram. 

To itnfofi i tlie pw)u.1 c, rl ti rc.-c'ovry #rfrr And to give thr! 
Inforrntiion nibuotit: L.If woutif.1ii, fundnc l ould be exlmnded on 
information 11nci Lducntion nntariol. 
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3.1 	 "Produce-ani£'wation pamhlet 
 on the 
 fiShes. 

At, info:ivt.:[n Pwiuhl,.t: 
 Ihlutdd be preparedwoulldfrn and 	 deacribJfnoXIl.1nj), 	 the9Qome ofohouild its 	biology.al.oo deticribe 	 The pamphletthe Virgin Riverthe woundfjn 	 and its importancennd other fi"1h and 	 towildlife.reannn 	 Afor preverving 	 aection livingslfelen in nature ehould also be,included.
 
3.2 Produce, an 
audio-viual 
 ram
onthe Vrgin river eeon stea

illn ntheiv -finh.
 
Along with the 
 pamploet, a Short filntin prepnred on the Virgin 	 (15-20 minutes) should 
preouti a view 	

River ecosystem. Thisof the ecosyete 	 film should 
fin in 	 an a whole,ni int.egral 	 in which the voundpart and not a specialthe rept.;	 animal separate from 

lnforce
l!qtILe* 1d Federna lawnProtecting 
cundtlnppulationo
 

Woundfin are PreLected 

Stereon 	 by the Departmentof Ad.ronn, flevrln, and 	

of the Interior and theUtah.
p)r°op li In, 	 Agencies or groupa having orpro.le.tt 
Fil irld b? ilformnd
nnd wcundfrin 	 of the Otatuslia, 1ti1 ( 	 of the woundfiniind their reSpofoibilitySpecieu oud thel 	 to conserve listedhabitat
lawn 	 fo that no unintentionalor drtL 3I.:LJOI of 	 infractionsfini or habitnt 	 ofnccure.1'-klI eI:jn.- it,,ilit. .., p .1ntp.d out: 

Fectlon 7 consultation 
jnr7.cLf which mny imptict 

Eo nil Federal agencies consideringthe .specie or4.1 Inform 	 its habitat.t:)), nhcernIt m: of thp otntus of the woundfi
 
nd reeower, 
e.Jo-;t. 

_ ,,WO_ 
Tihe Recovery Plan and 1nUal 1niuitoringdistribuLud to 	

reports will beill concerned agencles by the FWS. 
/4.2 Anoiot tte and Pedeal 

.nt r),renpon slTb' 
ies In carrying out theirtttl " 
 -_
 

Tht. U.S. YJ, ,h 14t, W." I d.1.1 f L r.rSn.vice.the Recovety 	 will, by updating and refining1an nrild b' providing Informedinautea, 	 commwnt.on relatedaooint stae n,,d other Federaltheir regru.lt(oz.y 	 agenciesrenrognIvbillty 	 in carrying oat 
:nL.	 

to protect ti 1e And *,-=
ha ti~l 	 woundfin 

http:commwnt.on
http:pro.le.tt

