
 WG8 –FR p.1 

 
 
 
 
The Fish Working Group (WG) considered five case studies produced for the 
workshop: seahorses Hippocampus spp., humphead wrasse Cheilinus undulates 
from Indonesia, sturgeons from the North west Black Sea and lower Danube 
river, Arapaima spp. from Brazil and eel Anguilla anguilla from Sweden. An 
extra species group was considered for sharks given the presence of experts in 
the group. After examining case studies in detail the WG considered each case 
study against the areas of information on the species, harvest, management 
measures and monitoring methods (Annex 1). The group further considered the 
logical steps to be taken when making an NDF. A flowchart was constructed 
reflecting the group’s view on how NDF would be made on the short term and 
on a rolling basis to review the integrity of management and information 
associated with a species (Annex 2). An attempt to prioritize the critical 
elements to be taken into account to complete a NDF for each species groups 
was made and is reported in Annex 1 and in Table 1 of Annex 2. In addition, the 
WG considered the main problems, challenges and difficulties found in the 
elaboration of NDF, and reviewed the available references for an NDF 
formulation (Annex 1).  
 
In examining the way in which an NDF would be considered for fish species, the 
WG considered some underlying assumptions that would support the conclusion 
that the general guidelines constructed by the WG were true to life: 

• Fisheries management has a long history  of trying to understand how you 
can best manage the harvest of fish so it is not a new concept; 

• Many training manuals and databases exist to support those making NDF; 
• In terms of risk, fish listed on Appendix II of CITES have already been 

concluded by Parties to be vulnerable and trade is a particularly 
important threat; 

• More uncertainty requires more caution and leads to more monitoring; and 
• Experts, who understand the use of fisheries management tools, are 

available to Scientific Authorities. 
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The WG concluded the following were essential to enable the NDF process for 
fish: 

• A need to consider all sources of significant mortality affecting species in 
trade 

• A need to consider whether establishing harvest/export quota is enough to 
achieve conservation goals 

• Collaboration between Scientific Authorities and fisheries experts 
• Transboundary migrants and shared stocks require regional NDF cooperation 
• Be cautious with fisheries dependent data, verify when possible 
• When possible, base NDF on both fisheries independent and dependent 

information/data 
• Need techniques and legislation to distinguish among farmed, captive bred 

and wild individuals 
• Management on which NDF is based should employ principles of adaptive 

and participatory management  
• Parties need to report to Secretariat methods by which NDFs are being made 

on an annual basis to enable transparency, learning between NDF 
processes and to ensure that fish species which range beyond the 
boundaries of one State are accounted for by all range States in there 
NDF processes. 

 



 WG8 –FR p.3 

Annex 1. Main outputs of the Fish WG 

 
1.       Information about the target species or related species. The minimal information considered essential to 
make a reliable NDF for each of the case studies is highlighted in bold. Also highlighted are the most commonly 
used management measures and monitoring methods.  
 

 General Humphead 
wrasse 

Seahorse Sturgeons Eels Arapaima Sharks  

Biological 
and species 
status:  

Taxonomy clarified 
Time-series of 
abundance 
Historical 
abundance 
Temporal and 
spatial distribution  
Size distribution  
Age distribution 
Sex ratio 
Maturity schedule 
Maternity schedule 
Recruitment 
Fecundity 
Type of 
reproduction 
Natural mortality 
rates/schedule 
Gamete viability 
(health) 
Critical habitats 
(spawning, nursery, 
feeding, 
overwintering, etc) 

Abundance 
Size 
distribution in 
wild 
Maturity 
schedule (size 
at first 
reproduction) 
Temporal and 
spatial 
distribution 
Sex ratio 
Critical habitats 
Recruitment (SR 
relationship) 
Type of 
reproduction 

 Size at 
maturity 
Taxonomy  
Critical 
habitats 
Temporal 
and spatial 
distribution 
Size 
distribution 
Type of 
reproduction 
Time-series of 
abundance 

Age 
distribution 
Sex ratio 
Recruitment 
Critical 
habitats 
Taxonomy  
Time-series of 
abundance 
Historical 
abundance 
Temporal and 
spatial 
distribution 
Size 
distribution 
Maturity 
schedule 
Type of 
reproduction 
Natural 
mortality 
rates/schedule 

Time-series 
of 
abundance 
Stage 
distribution 
Size 
distribution 
Sex ratio 
Recruitment 
Natural 
mortality 
Temporal and 
spatial 
distribution 
Historical 
abundance 
Age 
distribution 
Gamete 
viability 
(health) 

Time-series 
of 
abundance 
(in one area) 
Size 
distribution 
Maturity 
schedule 
Taxonomy 
clarified 
Recruitment 
Type of 
reproduction 
Air breather 

Temporal and 
spatial 
distribution 
Age 
distribution 
Maturity 
schedule 
Maternity 
schedule 
Fecundity 
Natural 
mortality 
rates/schedule 
Critical 
habitats 
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 General Humphead 
wrasse 

Seahorse Sturgeons Eels Arapaima Sharks  

Takes/uses 
(e.g. harvest 
regime): 

Direct legal harvest 
by sectors 
(commercial, 
recreational, 
ranching, subs, etc.) 
Bycatch (post-
capture mortality) 
Illegal harvest 
Collateral mortality 
(e.g. catch/release) 
Gear selectivity and 
impacts 
Market chain 
Harvest method 
 

Direct legal 
harvest by 
sectors  
Size 
distribution in 
trade 
Illegal harvest 
Market chain 
Harvest 
methods 

Direct legal 
harvest 
Bycatch 
Market chain 
Harvest 
method 

Direct legal 
harvest by 
sectors  
Illegal 
harvest 
Market chain  
Harvest 
method 

Direct legal 
harvest by 
sectors  
Illegal 
harvest 
Collateral 
mortality 
(dams, etc) 
Market chain 
Harvest 
method 

Direct legal 
harvest by 
sectors  
Illegal 
harvest (in 
unmanaged 
communities
) 
Harvest 
method 
Gear 
selectivity and 
impacts 
Bycatch  

Direct legal  
Bycatch (post-
capture 
mortality) 
(Basking) 
Illegal harvest 
Non-harvest 
related 
mortality (e.g. 
catch/release) 
Gear 
selectivity and 
impacts 
Market chain 
Harvest 
method 

Other impacts Habitat degradation 
(fisheries related or 
not) 
Habitat loss (dams, 
coastal 
development, 
navigation, etc)  
Environmental 
change 
Pollution  
Invasive species 
Genetic disruption 
(e.g. stocking, 
translocation) 
Hydro-power 
related mortality 
Water diversion 
Predator-prey 
dynamics 

Habitat 
degredation 

Habitat 
degradation 
and loss 
(fisheries 
related or 
not) 
Pollution 

Habitat 
degradation  
Habitat loss 
(dams) 
Pollution 
(heavy metals, 
etc) 
Genetic 
disruption 
(e.g. stocking, 
translocation) 

Habitat loss 
Pollution 
Invasive 
species 
(parasite) 
Environmental 
change 
Genetic 
disruption 
(e.g. stocking) 

Genetic 
disruption 
(e.g. 
stocking, 
translocation
) 

Habitat 
degradation 
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 General Humphead 
wrasse 

Seahorse Sturgeons Eels Arapaima Sharks  

 
Management, 
conservation 

Management 
history (formal and 
informal) 
Protected areas 
Seasonal closures  
Bag limits 
Size limits 
Gear restrictions 
Rights-based 
management 
Community-based 
management 
Environmental 
education 
Capacity building 
Transport 
regulations  
Quotas 
Labelling/certificatio
n 
Product form 
regulations  
Enforcement 
 

Quota 
Size Limits 
Product form 
regulations 
(shipped 
alone) 
Protected 
Areas 
Protection of 
spawning 
aggregations 
Gear 
Restrictions 
Transport 
regulations 
(only by air) 
Stakeholder 
involvement 

Protected 
areas 
(because of 
bycatch) 
Size limits 
(target 
fishery) 
Community-
based 
management 
Capacity 
building 
Stakeholder 
involvement 

Seasonal 
closures 
Size limits 
Quotas 
Transparency 
(website) 
Management 
history  
Protected 
areas 
Gear 
restrictions 
Rights-based 
management 
(licences) 
Environment
al education 
Capacity 
building 
Labelling/cer
tification 
(tagging, 
caviar 
labelling) 

Size limits 
Seasonal 
closures 
Rights-based 
management 
(licences – 
effort 
control) 
Gear 
restrictions 
Management 
history (formal 
and informal) 

Quotas 
Size limits 
Rights-based 
management 
Community-
based 
management 
Seasonal 
closures 
Protected 
areas 
Product form 
regulations 
(whole 
animal) 
Gear 
restrictions 
Labelling/cer
tification 
(tagged) 
Environment
al education 
Capacity 
building 

Management 
history (formal 
and informal) 
Protected 
areas 
Size limits 
Gear 
restrictions 
Rights-based 
management 
(licenses) 
Community-
based 
management 
Environmental 
education 
Capacity 
building 
(observers ID 
sharks) 
Quotas 
Product form 
regulations 
(fins attached 
to body, or 
fins to BW 
ratio) 
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 General Humphead 
wrasse 

Seahorse Sturgeons Eels Arapaima Sharks  

Monitoring  Population 
monitoring 
Harvest monitoring  
Trade (domestic and 
international) 
monitoring 
Compliance 
assessment 
Ecosystem 
assessment 
Participatory 
monitoring 
 
 

Population 
monitoring 
Harvest 
monitoring  
Trade 
(domestic and 
international) 
monitoring 

Population 
monitoring 
Harvest 
monitoring  
Trade 
(domestic 
and 
international
) monitoring 

Population 
monitoring 
(juveniles) 
Harvest 
monitoring  
Trade 
(domestic 
and 
international
) monitoring 
Participatory 
monitoring 
Ecosystem 
assessment 

Population 
monitoring 
Harvest 
monitoring  
Trade 
(domestic 
and 
international
) monitoring 
Participatory 
monitoring 

Population 
monitoring 
Harvest 
monitoring  
Participatory 
monitoring 

Population 
monitoring 
Harvest 
monitoring  
Trade 
(domestic and 
international) 
monitoring 
Participatory 
monitoring 
(log books) 
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2. Field methodologies and other sources of information. 
 
Biological and species status 
data: 

  

Basic biological information 
(taxonomy and life history) 
(spatial/temporal approach) 

DNA sampling 
Voucher (museum) specimens 
Age and growth methods 
Gonad sampling 
Measuring/weighting 
Life stage characterization 
Info on similar species 
Mark re-capture 

Abundance and distribution 
(spatial/temporal approach) 

CPUE (Fisheries dependent sampling) 
Visual surveys 
Recruitment indices 
Mark-recapture 
Interviews 
Fisheries indepdent sampling 
(See monitoring methods) 

Population structure 
(spatial/temporal approach) 

Length frequency analysis 
Age frequency analysis 
Genetic analysis (metapopulations structure) 
Sex ratio 

Habitat and other impacts GIS 
Remote sensing 
Visual surveys 
Substrate sampling 
Sonar 
Water quality assessment 
Temperature, salinity, turbidity assessment 
Ecosystem assessment 

Harvesting and trade data: Catch (port sampling, observers, trade data) 
Effort 
Market sampling 
Interviews 
Rapid Rural Appraisals 
Genetic analysis 
Catch and trade document schemes 
Databases 
Customs codes and Harmonized Systems 
(HS) 
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3. Types of approaches for data integration for NDF elaboration 

 
• Analysis of time trends in biological/harvest data  
• Analysis of spatial patterns in biological/harvest data 
• Stock assessment methods 
• Demographic analyses (e.g. life tables, matrix methods, etc) 
• Rapid assessment methods 

 
 
4. Approaches to assess data quantity and quality  
 

• Transparency through peer review, stakeholder consultation, public 
communication, etc. 

• Expert consultation/agreement1 
• Statistical methods (e.g., power analyses, Bayesian methods)  

 
5. Common problems, error, challenges or difficulties found on the 
elaboration of NDF 

• Access to information - scattered, restricted, low level resolution 
• Existing information very site/population specific 
• Taxonomic uncertainty 
• Challenge to monitor oceanic, large bodied, and low density animals 

in wild/harvest (e.g. sharks in wild, seahorses in bycatch) 
• Lack of consistency in use of units in trade data 
• Collection of trade data inconsistent among countries 
• Lack of taxonomic resolution in trade data 
• Expense of accessing trade data 
• Reliability of fisheries dependent data 
• Harvest effort not quantified/reported 
• Lack of consistency of data from all range states of shared/migratory 

resources 
• Lack of requirement to report NDFs 
• Lack of mandated cooperation among range states for transboundary, 

migratory and shared stocks  
• Illegal, unreported, and unregulated fishing (IUU) 
• Cost of monitoring 
• Lack of fisheries independent data 
• NDFs not considering all sources of mortality (being made in isolation 

of all pressures on species) 
• Lack of information on post-capture mortality 
• Products in trade do not allow for easy determination of species/ 

quantities (e.g.shark fins, shark cartilage supplements, seahorses in 
prepared traditional medicines, canned glass eels, processed products) 

• Introduction from the sea - who does the NDF? 
                                                   
1 Examples qualitative indicators to be used in the evaluation of the reliability of fish 
abundance data can be found in Table 1 of FAO. 2007. Report of the second FAO Ad Hoc 
Expert Advisory Panel for the Assessment of Proposals to Amend Appendices I and II of 
CITES Concerning Commercially-exploited Aquatic Species. Rome, 26–30 March 2007. FAO 
Fisheries Report. No. 833. Rome, FAO. 2007. 133 p.is  



 WG8 –FR p.9 

• Accounting for intra-specific variability in life history (e.g. eel) 
• Integration of diverse data sources into one assessment (e.g. eel) 
• Lack of theoretical basis for establishing quotas (especially for eels)  

 
6. Main recommendations which could be considered when making 
an NDF for this taxonomic group 
 
 

• Must consider all sources of significant mortality when making NDF 
• Consider whether establishing harvest/export quota is enough to 

achieve conservation goals 
• Collaboration between Scientific Authorities and fisheries experts 
• Transboundary migrants and shared stocks require regional NDF 

cooperation 
• Be cautious with fisheries dependent data, verify when possible 
• When possible, base NDF on both fisheries independent and 

dependent information/data 
• Need techniques and legislation to distinguish among farmed, captive 

bred and wild individuals 
• Management on which NDF is based should employ principles of 

adaptive and participatory management  
• Report to the CITES Secretariat the methods by which NDFs are being 

made in order to improve transparency 
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7.   Useful references for future NDF formulation. 
 
Sharks 
Musick J.A. and Bonfil, R. (eds.). 2005. Management techniques for 

elasmobranch fisheries. FAO Fisheries Technial Paper 474. 251 p. 
FAO. 2000. 1. Conservation and management of sharks. FAO Technical 

Guidelines for responsible Fisheries. No. 4, Summl. 1. Rome, FAO. 37 p. 
 
Humphead wrasse 
Sadovy, Y., Punt, A.E., Cheung, W., Vasconcellos, M., & Suharti. S. 2007. Stock 

assessment Approach for the Napoleon fish, Cheilinus undulatus, in 
Indonesia: a tool for quota-setting for data-poor fisheries under CITES 
Appendix II Non-Detriment Finding requirements. FAO Fisheries 
Circular no. 1023 Rome, FAO, 71 p. 

Sadovy, Y (Ed). 2006. Napoleon Fish (Humphead Wrasse), Cheilinus 
undulatus, trade in Southern China and underwater visual census 
survey in southern Indonesia. IUCN Groupers & Wrasse Specialist 
Group Final report,  June 2006, 25 pp 

Sadovy, Y (Ed). 2006. Development of fisheries management tools for trade 
in humphead wrasse, Cheilinus undulatus, in compliance with Article 
IV of CITES. IUCN Groupers & Wrasse Specialist Group.  Final report,  
April 2006, 103 pp 

Sadovy, Y., Kulbicki, M., Labrosse, P., Letourneur, Y., Lokani, P., & Donaldson, 
T.J. 2003. The humphead wrasse, Cheilinus undulatus: synopsis of a 
threatened and poorly known giant coral reef fish. Review in Fish 
Biology and Fisheries 13(3):327-364. 

 
Arapaima 
Castello, L. 2004. A method to count pirarucu Arapaima gigas: fishers, 

assessment and management. North American Journal of Fisheries 
Management 24:379-389. 

 
Castello, L., J. P. Viana, and M. Pinedo-Vasquez. In Review-b. Participatory 

conservation and local knowledge in the pirarucu fishery in 
Mamirauá, Amazon. Pages 00—00. in C. Padoch, M. Pinedo-Vasquez, 
M. L. Ruffino, and R. Sears, editors. Amazonian Várzea: diversity, 
management, and conservation. Springer Verlag. 

 
Castello, L., J. P. Viana, G. Watkins, M. Pinedo-Vasquez, and V. A. Luzadis. In 

Press. Lessons from integrating fishers of arapaima in small-scale 
fisheries management at the Mamirauá Reserve, Amazon. 
Environmental Management. 

 
European eel 
Dekker W. 2005. Report of the Workshop on National Data Collection for 

the European Eel, Sånga Säby (Stockholm, Sweden), 6–8 September 
2005. 

Dekker W., Pawson M., Walker A., Rosell R., Evans D., Briand C., Castelnaud 
G., Lambert P., Beaulaton L., Åström M., Wickström H., Poole R., 
McCarthy T.K., Blaszkowski M., de Leo G. and Bevacqua D. 2006. 
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Report of FP6-project FP6-022488, Restoration of the European eel 
population; pilot studies for a scientific framework in support of 
sustainable management: SLIME. 19 pp. and 
CD.http://www.DiadFish.org/English/SLIME. 

Dekker, W., M. Pawson & H. Wickström. 2007. Is there more to eels than 
slime? An introduction to papers presented at the ICES Theme Session 
in September 2006. ICES Journal of Marine Science: 64(7): 1366-1367.  

ICES. 2008. Report of the Joint EIFAC/ICES Working Group on Eels (WGEEL), 
3–9 September 2008, Leuven, Belgium. ICES CM 2008/ACOM:15. 212 
pp. 

 
Sturgeons 
Ambroz, A. I. (1960): Beluga sturgeon of the Black Sea (in Russian). Sci. 

Annals of State University of Kishinew, Tom LVI, Ichthyology, 200pp 

Anonymous (2006): Joint Ministerial Ordinance on conservation of wild 
sturgeon populations and development of sturgeon aquaculture in 
Romania. Monitorul Oficial 385/ 4 May 2006, Bucuresti   

Antipa, G. (1909): Ichtyological Fauna of Romania. (in Romanian) Inst. De 
Arte Grafice “Carol Göbl” Bucuresti : 264 – 270 

Bacalbasa-Dobrovici, N. (1997): Endangered migratory sturgeons of the 
lower Danube River and its delta. Envir. Biol. of Fishes, 48 : 201 – 207 

Banarescu, P. (1994): The present –day conservation status of the fresh water 
fish fauna  of Romania. Ocrot. Nat. Med. Inconj., Bucuresti, 38 : 5 – 20 

Ferguson, A., et al. (2000): Genetic population structure of endangered 
sturgeon species of Lower Danube. Royal Society Joint Projects with 
Central / Eastern Europe and the former Soviet Union, Final report, 
London: 15pp 

Hensel, K. & Holcik, J. (1997): Past and current status of sturgeons in the 
upper and middle Danube River. Environ. Biol. Fishes, 48: 185 - 200 

Hilborn, R., Walters, C.J (1992) Quantitative Fisheries Stock Assessment: 
Choice, dynamics and uncertainty. Chapman & Hall, London : 410 – 
433 

http://www.indd.tim.ro/rosturgeons (2004): Sturgeons of Romania and CITES. 
Webpage of CITES S.A. on Acipenseriformes of Romania, DDNI Tulcea 

Navodaru I., Staras, M.  & Banks R. (1999): Management of sturgeon stocks 
of the lower Danube River system. In: STIUCA & NICHERSU (ed.): The 
Deltas: State of art, protection and management. Conference 
Proceedings, Tulcea, 26-31 July 1999: 229-237. 

Onara D., Paraschiv M., Suciu M., Iani M. & Suciu R. (2007). Management 
applications of genetic structure of sturgeon populations in the lower 
Danube River, Romania. Abstarcts of the XII European Congress of 
Ichthyology, Cavtat, Croatia: 207 

Paraschiv M., Suciu R., Suciu M. (2006). Present state of sturgeon stocks in the 
Lower Danube River, Romania. Proceedings 36th International 
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Conference of IAD, Austrian Committee Danube Research / IAD, 
Vienna: 152-158 

Reinartz, R. (2002): Sturgeons in the Danube River. Biology, Status, 
Conservation. Literature Study. IAD, Bezirk Oberpfalz, 
Landesfischereiverband Bayern: 150 pp 

Suciu R., Paraschiv M., Onara D., Suciu M., Iani M. (2008). Present situation 
and perspectives of sturgeon conservation  and aquaculture in 
Romania, with special emphasis to sterlet. Proceedings of Int. 
Symposium on Sterlet. HAKI Szarvas, Hungary, 14 – 20 May  

Suciu R., Paraschiv M., Suciu M, Onara D. & Iani M. (2007). Present status, 
conservation and sustainable use of sturgeon populations of the lower 
Danube River, Romania. Abstarcts of the XII Eeuropean Congress of 
Ichthyology, Cavtat, Croatia: 208 

Suciu R., Paraschiv M., Suciu M. (2003). Monitoring biological characteristics 
of adult sturgeons captured in the Danube River and effectiveness of 
management rules. Scientific Annals of Danube Delta Institute, Tulcea 

Suciu, M., Paraschiv, M. & Suciu, R. (2004a): Biometrics characteristics in 
young sturgeons of the Danube River. Sci. Annals of DDI Tulcea,10: 
147 - 151  

Suicu M., Paraschiv, M., Ene, C.& Suciu, R. (2005a): Downstream migration of 
Young of the Year beluga sturgeons (Huso huso) in the lower Danube 
River, Romania. Extended Abstracts of ISS 5, General Biology, Life 
History, CITES – Trade & Economy, Ramsar, Iran: 306 - 308 

Suciu, R. et al. (2001): Genetic variation in sturgeon species of the lower 
Danube River. Abstracts of the 10th European Congress of Ichthyology, 
Prague: 139 

Suciu, R., Ene F. & Bacalbasa-Dobrovici, N. (1998): New data on the presence 
and distribution of young sturgeons in the lower Danube River. (Rom.) 
Proceedings of Aquarom ’98, Galatz: 50 - 54 

Suciu, R., Suciu, M. & Paraschiv, M. (2005b): Contributions to spawning 
ecology of beluga sturgeons (Huso huso) in the lower Danube River, 
Romania. Extended Abstracts of ISS 5, General Biology, Life History, 
CITES – Trade & Economy, Ramsar, Iran: 309 - 311 

Vassilev, M. & Pehlivanov, L. (2003) Structural changes of sturgeon catch in 
the Bulgarian Danube Section. Acta Zoologica Bulgarica, 55 (3): 99 - 
104 

Vassilev, M. (2003): Spawning sites of beluga (Huso huso L.) located along 
the Bulgarian-Romanian Danube River. Acta Zoologica Bulgarica, 55 
(2): 91 - 94 

 
Seahorses 
 
Hippocampusinfo.org 
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General 
 
Fishbase.org 
Databases and guidelines available in the UN Food and Agriculture 
Organization (www.fao.org) 
Information on marine species and fisheries available in the Sea Around Us 
project of the University of British Columbia (www.searoundus.org). 
IUCN Species Specialists Groups  
GoogleEarth 
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Annex 2. Flowchart describing the logical steps for making an NDF for fish 
species in trade. 
 

Set precautionary measures 

appropriate to level of uncertainty
(see examples of input and output 

management controls in Annex 1) 

Monitor to assess the effect of current measures on 

population status*

(see Annex 1 for approaches used in monitoring and data 

assessment)

Population status

NDF based on measures

Could be YES or NO

Is there sufficient information to 

consider detriment?
(see priority elements in Table 1)

NO Fill the gaps 

(see examples of methods and 

sources in Annex 1)

NO

Evaluate sufficiency 

of measures (based on 

pop. response) and adjust

A
d

a
p

ti
v
e

 m
a

n
a

g
e

m
e

n
t YES

Re-assess

Effective management in place? !If yes, base NDF on existing plan

YES

Does trade involve take of wild animals? If no, no need for an NDF

Set precautionary measures 

appropriate to level of uncertainty
(see examples of input and output 

management controls in Annex 1) 

Monitor to assess the effect of current measures on 

population status*

(see Annex 1 for approaches used in monitoring and data 

assessment)

Population status

NDF based on measures

Could be YES or NO

Is there sufficient information to 

consider detriment?
(see priority elements in Table 1)

NO Fill the gaps 

(see examples of methods and 

sources in Annex 1)

NO

Evaluate sufficiency 

of measures (based on 

pop. response) and adjust

A
d

a
p

ti
v
e

 m
a

n
a

g
e

m
e

n
t YES

Re-assess

Effective management in place? !If yes, base NDF on existing plan

YES

Does trade involve take of wild animals? If no, no need for an NDF

 
*Level/frequency of monitoring depends on life history, level of interaction 
and uncertainty (Annex 1 includes approaches for evaluating the quality and 
uncertainty in data). 
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Table 1. Biological characteristics, harvest and other impacts to be 
considered when making an NDF. All significant sources of mortality should 
be considered when making an NDF, including from legal and illegal direct 
take, bycatch, non-harvest related mortality and due to habitat loss. 
 

 

Information needed For what

which species taxonomy

where (locations, depth, habitat) spatial distribution; habitats

when (time of year) temporal distribution

how many abundance (preferably over time)

size/age stucture size/age distribution; growth; 

mortality

sex (male, female, juvenile) sex ratio

mature (yes/no) size/age at maturity; maturity 

schedule

all significant sources of mortality make NDF in context


