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1. Background

In response to a request from Azerbaijan, Islamic Republic of Iran, Kazakhstan, and Turkmenistan for
assistance with building capacity in managing the sturgeon fisheries of the Caspian Sea, FAO
developed a project entitled “Capacity building for the recovery and management of the sturgeon
fisheries of the Caspian Sea” (TCP/INT/3101).

At the FAO and the World Bank Planning Workshop in April 2008 where the four countries included
in the project, plus the fifth Caspian range state the Russian Federation, participated it was agreed:
“that a workshop should be held under the TCP Project with the following objectives: (i) identify,
develop and test changes to the current stock assessment methodologies; and (ii) identify any support
needed from development partners”. Such a workshop would further allow the countries to comply
with a request from the Convention on International Trade in Endangered Species of Wild Fauna and
Flora (CITES) Animals Committee. In response to the above recommendation, FAO and CITES
organized the Technical Workshop on Stock Assessment and Total Allowable Catch (TAC)
Methodologies in Rome from 11 to 13 November 2008. That Workshop was attended by four of the
Caspian countries, while Islamic Republic of Iran unfortunately was unable to attend.

The Workshop reviewed the methodology used by the Caspian countries to assess stock status and set
TAC:s for sturgeons in the Caspian Sea, and discussed potential improvements to the methodologies
used, in order to ensure that they comply with contemporary international practices; and finally
identified follow-up actions needed to implement proposed changes (see FAO 2008").

The Workshop further agreed that the methodology endorsed by the five Caspian states and currently
applied by Azerbaijan, Kazakhstan, the Russian Federation and Turkmenistan is an improvement
compared to the method described in the 2004 FAO review’. However, it also recommended that the
Commission on Aquatic Bioresources continue to improve the methodology through the inclusion of
all relevant data in the estimation of stock status and biological reference points, and that a full
technical description of the methods should be produced.

It was finally recommended that two technical workshops for specialists of the Caspian Sea countries

be organised with FAO support:

1. Workshop on survey estimation methods for sturgeons of the Caspian Sea. This workshop will
include both survey design and analysis of resulting data.

2. Workshop on the application of modern methods of stock assessment and TAC estimation to the

sturgeon species of the Caspian Sea.

The 24™ meeting of the Secretariat of the CITES endorsed the recommendations of the workshop.
FAO responded favourably to those recommendations and decided to organize the two meetings
back-to-back as a six days workshop for logistic reasons in Antalya, Turkey from 24 to 29 September
2009.

The five Caspian countries were all requested to nominate delegations to participate in the meeting.
However, the Russian Federation was unfortunately not able to nominate any participants on this
occasion. The meeting was chaired by Dr Ye of FAO with assistance from Mr Jorgensen. Two
Consultants: Dr Sharov of the Maryland Department of Natural Resources (United States of America)
and Dr Mohn from the Department of Fisheries and Oceans (Canada) were invited to provide
technical assistance.

'FAO 2008. Stock Assessment and TAC Methodologies. Report of the FAO and CITES Technical Workshop,
11-13 November, 2008. FAO, Rome, Italy.
> FAO (2004) Review of the Survey Methodology, Stock Assessments and Setting of Total Allowable Catches
for Caspian Sea Sturgeon Fisheries. Report by FAO to CITES.



2. Objectives of the Workshop

The Workshop was planned as a technical event, and invited countries were requested to nominate
participants who possess relevant technical knowledge and practical experience and are directly
involved in the assessment and the setting of TAC for the sturgeon fisheries in the Caspian Sea. The
participants were asked to provide data relevant to survey methodology and stock assessment prior to
the meeting to the FAO so that FAO consultants could review and pre-analyze the data and develop
some specific models that are tailored to the Caspian sturgeon fisheries. The results of such
preliminary analyses should have been presented at the workshop and shed lights on general issues
and concerns of the Caspian sturgeon fisheries and help select modern methods of stock assessment
and TAC setting that may be applied to the sturgeon fisheries. Unfortunately, no data were made
available prior to the workshop, which hindered the Workshop in its effort to achieve the planned
objectives. Prior to the Workshop, the Consultants compiled all available literature on the biology and
fisheries of the major sturgeon species and extracted corresponding data.

The Workshop had the following objectives:

1. review the current methodologies of field survey and stock abundance estimation in Caspian
countries;

2. review modern methodologies of stock assessment, reference point selection and TAC
determination;

3. pursue agreement among the five Caspian countries on the survey design and data analysis and
the methodologies of stock assessment and TAC setting;

4. identify possible next steps.

3. Presentations and Country Reports
3.1 Opening of the meeting

The meeting was opened by Dr Ye, Senior Fishery Resources Officer, FIMF, who welcomed the
participants to the meeting and to Antalya and briefly outlined the objectives and agenda of the
Workshop. The participants then introduced themselves, and offered some remarks on their
expectations.

3.2 Presentations

Mr Ye started by providing a chronological overview of FAQO’s activities on Caspian sturgeon fishery
management under TCP/INT/310, the progress made and the issues remaining to be dealt with.
Mr Van Anrooy, Fishery Officer, FAO SEC, made a presentation entitled “Towards a Central Asian
and Caucasus Regional Fisheries and Aquaculture Commission”. The objectives of the Commission
shall be to promote the development, conservation, rational management and best utilization of living
aquatic resources, as well as the sustainable development of aquaculture in the Central Asian and
Caucasus region. At the Hundred and Thirty—seventh Session of the FAO Council
(Rome, 28 September—2 October 2009) the Commission was approved, and as soon as three countries
have officially accepted the Agreement, it will become effective.

3.3 Country reports

Each country reported its monitoring survey activities, trends and status of sturgeon populations in
national waters and TAC estimation procedures. All countries reported a general declining trend in
commercial catches for all species and attributed the decline to the reduced stock abundance. It was
also reported that there is significant decline in the number of spawners entering spawning rivers.



Azerbaijani scientists reported a reduction in age and size composition and percentage of females in
the spawning population, low proportion of second time spawning fish (below 15%), domination of
immature fish in the population, reduction of sturgeon abundance at sea, especially beluga and stellate
sturgeon, and high level of TUU. Current reproduction is greatly supplemented by the release of
artificially hatched juveniles. This summary describes a general phenomenon observed in all
countries.

Monitoring and stock assessment is conducted by all countries according to the “Interstate Program
on Study of the Distribution, Abundance, Stock Assessment, Food supply and TAC recommendation
of Caspian Sea Sturgeons in 2007-2009” adopted by all Caspian sea countries. According to the
program all countries should conduct annual trawl surveys during summer. In some years, the survey
is extended to other seasons.

3.4 Consultants’ presentation
Dr Alexei Sharov delivered four presentations:

1. Introduction and Overview of Statistical Survey Methods, which started from the basic theory of
survey design, described the details of a number of classic sampling schemes: simple Random
Sampling, Stratified Random Sampling, Systematic Sampling, and Non-random sampling.
Practical examples were also presented.

2. Estimation of Mortality in Fish Stock Assessment, which provides descriptions about how natural
morality and fishing mortality can be estimated and what data is needed. An example was
presented of using catch curve method to estimate Volga River beluga mortality rate based on
catch age composition data. Finally, examples showed how the estimates of natural and fishing
mortality can be used for management purposes.

3. Surplus production models and the resulting reference points used in fish stock assessment,
describing the data needs, model fitting process, reference points based on model outputs, and
how they can be used in fisheries management.

4. Yield per recruit and spawning stock biomass per recruit models and the resulting reference
points used in fisheries management. This presentation showed how yield per recruit model
works and how reference points can be established based the model outputs. An example for Ural
River beluga was detailed with all the parameters and whole process.

Dr Robert Mohn made two presentations. One provided some overview about stock assessment,
focusing on uncertainty involved in data and models and how outputs from yield pre recruit models
should be used. This presentation also discussed harvest control rules and how the impact of the
release of sturgeon juveniles from hatcheries can be incorporated into stock assessment models. The
other presentation was mainly about the interim results of analysis of the survey data provided at the
workshop by Iran, Azerbaijan, and Kazakhstan. The analytical results showed how survey efficiency
can be improved through stratification and right allocation of sampling stations into strata.

4. Technical review of the current methodologies of survey-based stock abundance
estimation, stock assessment and TAC setting

4.1 Survey Design and Estimation of Stock Abundance

Dr Sharov made a presentation on the principles and key statistics of probability based surveys.
Statistical properties of simple random, stratified random and systematic random designs were
discussed. Issues of bias and sampling errors were reviewed. Allocation of the number of stations by
strata either proportional to strata area or to strata variance (optimal allocation) were also discussed. It
was stressed that it is important to maintain random allocation of sampling stations in order to obtain
unbiased estimates. It was also stressed that fixed stations design has unknown statistical properties
and is likely to produce biased estimates of population density. Two additional documents were



offered for participants’ review: “Report of the ICES Workshop on Survey Design and Data Analysis
(WKSAD)” and “FAO Report on Bottom Trawl Surveys-Design, Operation and Analysis”
(Interregional fisheries development and management programme — NT/79/019 Fishery Committee
for the Eastern Central Atlantic FAO, United Nations Development Programme (UNDP), Rome,
1982).

Survey Design. For areas with depth less than 10 m, a 9 m bottom trawl is used for the survey. For
depth greater than 10 m, a 24.7 m bottom trawl is used by all countries. The Russian Federation,
Kazakhstan, Azerbaijan and Turkmenistan adopted a fixed-station sampling design with stations
allocated along fixed transects. This design has been established since the early 1960s when those
countries were members of the Soviet Union (Fig. 1). In contrast, the Islamic Republic of Iran
adopted a stratified random sampling scheme.
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Figure 1 Distribution of trawl stations sampled in the Caspian Sea on annual basis for the purpose of
stock assessment and TAC determination.



All countries estimate absolute abundance of each species using swept area method described in the
Interstate Program.

Absolute abundance in sampled area is estimated as

_Sex
Keg

where N is an absolute abundance, S - total sampled area, x — average catch per trawl,
g- area sampled per trawl and K — trawl catchability (efficiency) coefficient.

For the 9 m trawl the following catchability coefficients are applied: 0.1 for Russian sturgeon, 0.07
for stellate sturgeon and 0.04 for beluga as reflected in the Program. Catchability coefficient for the
24.7 m trawl was assumed to be constant for all species at 0.1. These coefficients reportedly have
been estimated by the KASPNIRKH, Russia.

Reported number of sampling stations by country

Kazakhstan: 116 stations (87 at depth 10 m or less)
Azerbaijan: 55 stations (11 at 10 m or less)
Turkmenistan: 42 stations (sampled by Russia)

Iran: 85 stations 34 (at 10 m or less)

TAC has been estimated as a percentage of the total size of exploitable stock. The maximum
exploitation coefficients were calculated following the method of Malkin as follows 16.7% for
Russian sturgeon, 18.6% for stellate and 6.2% for beluga. All countries supplement trawl survey with
gillnet sample collection. It was apparent that Azerbaijan scientists use gillnet data from the control
stations in calculation of absolute abundance of sturgeon in national waters, but it was not clear what
the calculation procedure is. It was also not clear whether gillnet data are used by other countries in
the calculation of stock size.

Technical Review. The former Soviet Union republics (Azerbaijan, Kazakhstan, Russian Federation
and Turkmenistan) use a fixed station design, but the Islamic Republic of Iran in contrast has adopted
a stratified random sampling scheme for selecting stations in its waters. The importance of a unified
sampling approach throughout the Caspian Sea was well accepted among all the participating
countries for compatibility of abundance estimates. However, participants were not able to agree on
which methodology should be selected as the single survey design all countries should adopt. In
theory, provided the stratification is appropriately designed, stratified random sampling should
provide more reliable abundance estimates and be more resistant to the uncertainties caused by
changes in stock spatial distribution. However, the countries that currently use a fixed station design
argued that this approach was developed decades ago, all stations were sampled for years and
therefore they will loose continuity of a long historical time series if they switch to the stratified
random design. It was noted by the consultants that there will be little loss and possibly more gain
with respect to obtaining unbiased and more precise estimates of population densities. Historical data
are currently used only for the description of trend in abundance and only two most recent years are
used for TAC estimation. The consultants suggested that the historical data be analyzed with respect
to specific characteristics of sturgeon spatial and temporal distribution. A Generalized Linear Model
(GLM) may help to identify particular physical factors such as depth, salinity, season, temperature
that are significant in affecting sturgeon distribution. If such relationships are detected, they can help
to specify new sampling strata and lead to a significant reduction in variance of the estimated mean
density. Hypothetical examples were presented that demonstrated how improvements in survey
design (stratification) can lead to higher precision of the mean.




During the discussion several concerns were expressed about the applicability of trawl survey as an
assessment methodology of absolute stock abundance. It was mentioned that some researchers
consider swept-area method inappropriate for absolute abundance estimation (eg. Laevasty and
Favorite, 1988). Variability in trawl design, vessel size and engine power, cable length and other
factors do contribute to uncertainty in the estimation of mean catch per trawl. The constant
catchability coefficient of the 24.7 m trawl for all species was considered to deserve a strict scrutiny.
It was reiterated that unification of sampling procedures is important for the compatibility of survey
results among countries. The consultants advised countries using fixed-stations design to consider
switching to random station sampling. A combination of fixed and random stations was suggested to
be tried as a compromise for a transitional period.

The importance of survey timing was also discussed. Sampling sturgeons while they are engaged in
active migration to spawning, feeding or overwintering grounds might lead to increased uncertainty in
the estimation of stock abundance. Summer is the period when sturgeons are most dispersed over the
feeding grounds and considered as the best period for abundance surveys, especially for Caspian wide
surveys. However, if regional estimation of stock abundance is the focus, there may be other
alternative options.

The Iranian delegation argued that in Iranian waters sturgeons are closer to the shore and more
abundant in spring and fall, and therefore spring surveys may provide more reliable estimates for
Iranian waters. The Iranian survey was conducted not only in summer, but also spring, autumn and
winter as shown in Table 1.

In the period from 2003-2009, the Iranian survey was generally done twice a year (Table 1).
However, there is no consistence in either the timing of the survey or the area surveyed. For example,
two surveys were completed in 2003, one in autumn and the other in winter in waters shallower than
100 meters. However, in 2004 the winter survey was retained, but the other survey was done in
summer. There are also other variations in depth and vessels used. A comprehensive analysis may be
needed to evaluate the efficiency of the survey design and how the data collected can be bettered
used.

Table 1 Timings of the Iranian stock abundance survey from 2003 to 2009.

Year Season Depth Vessel
2003 Autumn <100 m Sisara
2003 Winter < 100 m Guilan & Sisara
2004 Summer and Winter < 100 m Guilan & Sisara
2005 Summer and Winter <100 m Guilan & Sisara
2006 Summer <100 m Guilan & Sisara
2006 Winter <10m Sisara
2007 Summer and Winter <10m Sisara
2008 Spring and Winter < 100 m Guilan & Sisara
2009 Spring 10 -100 m Guilan

In general, surveys designed to provide abundance estimates for the whole Caspian Sea should have
similar designs and be conducted at the same time, preferably within a short period. Any
inconsistence in design, timing, gear and vessel will demand for standardization, otherwise unknown
bias may be introduced.

? Laevastu, T. and Favorite, F. 1988. Fishing and Stock Fluctuations. Fanham: Fishing News Books, 239 pp.



During this discussion Kazakhstan reminded the participants from the other countries that it is not
possible to conduct surveys in the Kazakhstan part of the Caspian Sea during the winter due to ice
cover.

Fixed versus stratified random sampling

Following the lengthy discussion on survey design, the workshop secretariat asked the participants to
provide some survey data so that the consultants could provide analytical results to help understand
the efficiency of the current survey designs and facilitate the discussion on fixed versus stratified
random sampling.

The participants produced three data sets for preliminary analysis on the potential benefits of adopting
a stratified random design. They were the 2004 Iranian survey, the 2007 Azerbaijan survey and the
2009 survey from Kazakhstan (shallow stations only). The Iranian survey was a stratified random
design while the other two were fixed designs. Fig. 2 shows the distribution of survey sets.
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Figure 2 The distribution of survey sets brought forward for the blue dots are the distribution of sets
for the Iranian survey, the red are Kazakhstan and the green are from Azerbaijan.
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set can be displayed as in Fig. 3 where the symbol size reflects the amount of catch. The amount of
red, blue and yellow is the proportion of Russian, stellate and beluga. These catch rates have not been
corrected for gear efficiency so comparisons between surveys are not warranted. Although this was a
very simple application it did summarize the data and generated some interest.

4

Figure 3 Catch per set in the three surveys shown in Figure 1. The largest symbol is for a catch of 16
sturgeon. Red, blue and yellow are respectively the proportion of Russian, stellate and beluga caught.

These data were used to explore the potential benefits of adopting stratified random surveys. The
method was adapted from Gavaris and Smith (1987)" in which the benefits in terms of precision of
survey estimates to stratification and allocation to individual strata are estimated. For example using
the Iranian data and just considering the depth stratification. The survey had three depth zones,
2-10 m, 10-50 and 50-100. Although two different trawls were used, a smaller one for the shallowest

* Gavaris, S. and S. J. Smith. 1987. Effects of allocation and stratification strategies on survey precision of
survey abundance estimates for Atlantic cod (Gadus morhua) on the eastern Scotian Shelf. J. Northwest Atl.
Fish. Sci. 7: 137-144.



stratum, no correction was introduced for the different gear. The survey also had geographically
defined strata which were not considered in this analysis. The application of the Gavaris and Smith
formulae to the depth stratified data showed that the survey relative efficiency benefited 2% from
stratification but lost 83% due to the allocation among the strata. That is that the stratification did not
help but that the number of sets allocated to each stratum was harmful in terms of precision. A
summary of the statistics of the strata shows in Table 2.

Table 2 Summary statistics of the stratified data of the Iranian 2004 Russian sturgeon survey

Stratum Number of sets Mean catch (#) Variance
1 34 1.79 12.41

2 38 1.03 3.86

3 13 3.15 22.47

We see that the stratum with the highest variance has the fewest sets, which is contrary to sampling
theory. A program was developed during the meeting which explored the potential impact of re-
allocating sets by bootstrapping the data. For example if sets were allocated as 25, 20 and 40 to the
strata instead of the actual 24, 38 and 13, the efficiency due to stratification is unchanged but the
allocation component of the relative efficiency goes from a negative 83% to a positive 15%.

The same method was applied to Kazakhstan’s 2009 survey data of stellate sturgeon. Suppose the
survey area was stratified into three strata according to depth. The survey relative efficiency benefited
0.2% from stratification, but lost 3.1% due to the misallocation of stations among strata. However,
either benefit or loss in efficiency is minor in this case. This is not surprising and probably because
the density distribution of the stellate sturgeon is quite stable as can be seen from the table below that
the mean catch rates were 0.22 sturgeon per station for Stratum 1 and 0.24 sturgeon per station for
Stratum 2 (Table 3). This relatively even distribution may be related to the little variation in depth of
the survey area with an average depth of 5.6 m.

Table 3 Summary statistics of the stratified data of the Kazakhstan 2009 stellate sturgeon survey

Stratum Depth (M) Number of sets Mean catch (#) Variance
1 <4.5 32 0.22 0.31
2 4.5-6.5 42 0.24 0.19
3 >6.5 32 0.09 0.09

The same analysis of the Azerbaijan 2005 data and the results for Russian sturgeon is shown in Table
4. The whole survey area was divided into 5 strata with 11 stations in each stratum. This kind of
stratification resulted in a 36% gain in survey efficiency, but the allocation of sampling stations
among strata caused a 19% loss in efficiency. The positive gain from stratification is because of the
greater variation of density over depth, and the lost efficiency from allocation suggests that the
efficiency of the current fixed transect survey can be improved by changing the allocation of
sampling stations among strata.



Table 4 Summary statistics of the stratified data of the Azerbaijan 2005 Russian sturgeon survey

Stratum Number of sets Mean catch (#) Variance
1 11 0.45 0.27
2 11 1.45 0.87
3 11 0.55 0.27
4 11 0.18 0.16
5 11 0.18 0.16

The preliminary results derived from the three sets of data show that: 1) stratification can improve
survey efficiency, especially when the density distribution is highly variable over space (e.g. the
Azerbaijan Russian sturgeon); 2) allocation of sampling stations among strata must be based on the
variance to reduce the uncertainty in the estimation of mean density - the more variable the density,
the higher the variance, and therefore more stations should be sampled.

The data analysis during the workshop does shed light on how survey efficiency can be improved
through stratification and right allocation of sampling stations among strata. Although in theory,
stratified random sampling provides more accurate estimates for fish density, the answer is not
straightforward when it comes to the Caspian Sea sturgeon survey in which a fixed sampling design
has been used for decades. A number of factors may need to be taken into account such as continuity
of time series data, how the data has been used and compatibility among countries’.

4.2 Stock Assessment and TAC estimation of the sturgeon stocks in the Caspian Sea

Consultant Dr Sharov offered an extensive presentation on traditional stock assessment methods,
covering a range of basic assessment models, e.g. growth and mortality estimation, catch curve
analysis, age structured models, surplus production, yield per recruit and spawner per recruit analysis,
as well as harvest control rules based on target and limit reference points. The participants were
advised to start with simple analyses and move forward to more complex models as data and
experience accumulate. Based on the data collected from various publications prior to the workshop,
an example of the yield per recruit and spawner per recruit analysis for Ural River beluga was
presented (Fig. 4). Participants were informed on the type and structure of input data, and minimum
size or age at first capture. A catch curve analysis for beluga was also presented as an example to
show how estimates of total and fishing mortality rates can be estimated using the age structure of the
catch (Fig. 5). Participants were encouraged to apply these methods to their own data once returning
to their laboratories.

> Van der Meer, J. 1997. Sampling design of monitoring programs for marine benthos: a comparison between
the uses of fixed versus randomly selected stations. Journal of Sea Research 37, 167-179.
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Figure 4 Yield per recruit and spawner per recruit for Ural river beluga under current minimum
exploitable size regulations.
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Figure 5 Catch curve for Volga river beluga based on age structure of spawners in 1986. Slope of the
linear regression indicates instantaneous total mortality.

It should be noted that the example presented in Fig. 5 used only one year’s age composition data,
meaning the catch curve method assumed a constant recruitment over time, which is never fulfilled in
reality, together with assumptions of constant natural and fishing mortality rates throughout the life of
a cohort. It should also be noted that the yield per recruit analysis has its weakness in ignoring the
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influence of spawning stock on recruitment. If a management control is designed based on yield per
recruit analysis, a common revision is to use Fy;, which is the fishing mortality at which the marginal
gain in yield per recruit decreased to 10% from that at F=0 (Fig. 4). Sturgeons have a very long life
span and therefore impact of those assumptions on the precision of parameter estimation needs to be
carefully scrutinized.

Consultant Dr Mohn also delivered a presentation on assessment methods from less-data-demanding
surplus production models, yield per recruit models and age structured analysis with a focus on
techniques that are especially suited to data poor situations and the uncertainty involved in data and
models. Although participants are encouraged to start with simple models such as yield per recruit
analysis, it was stressed that caution must be exercised as yield per recruit analysis often estimates the
fishing mortality needed for maximum production.

For shared stocks like the Caspian sturgeon, a pre-agreed harvest control rule should be established to
control fishing intensity effectively. Adoption of harvest control rules can prevent management
actions from unnecessary interruptions and ensure effective implementation of management
strategies. Two indicators are usually used in defining harvest control rules. One is fishing mortality
and the other is stock biomass. Each indicator has two key reference points, target and limit reference
points (Fig. 6). Management aims to control these two indicators between the target and limit levels.

1.5 +
overfishing
= . .
o 1 +—S— , Limut
= & L
B T - : Target
< = 1 :
0.5 = :
v
1 .
1 .
v
' :

0 0.5 1 1.5 2
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Figure 6 Harvest control rules (from Restrepo et al. 1998°).

To establish and implement a harvest control rule, one needs to know Fysy and Bysy together with
the current levels of B and F. However, many data poor fisheries do not have the data to estimate
these parameters. How can such fisheries still use harvest control rules to achieve the long-term
sustainability? The following example is a variant of the above typical harvest control rule based on
only catch statistics and some estimates of spawning stocks.

% Restrepo et al., 1998. Technical guidance on the use of precautionary approaches to implementing national
standard 1 of the Magnuson-Stevens Fishery Conservation and Management Act. National Oceanic and
Atmospheric Administration (US) Technical Memorandum NMFS-F/SPO-31, 54 pp.
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Catch data of stellate sturgeon in the Caspian Sea were collected in irregular years (top panel, Fig. 7).
Twelve years of data are two few for further analysis. Interpolation was carried to estimate the
catches of those missing years (middle panel, Fig. 7). From other sources, the numbers of spawners in
those years were available. Plotting the catches against spawning stock data leads to a graph like the
bottom panel in Fig. 7. We can then draw a line of golf-stick style. It seems clear that if spawning
stock does not drop below 130 000 individuals, production of the fishery should not decline and the
fishery should be fine (bottom panel, Fig. 7).

It should be emphasized that the results derived from such limited data should be taken with caution.

If possible, other sources of information should be collected, and such a harvest control rule should be
updated as soon as new data become available.
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Figure 7 A harvest control rule based on catch (# individuals) and spawning stock abundance data of
stellate sturgeon in the Caspian Sea.
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4.3 Inventory of existing data

There are a great number of stock assessment models available. Each model has its own theoretical
foundations, makes different assumptions and has specific data requirements. How can we choose a
model that can make the most efficient use of the existing data and provide the most needed advice on
fishery management? The first step is to know what data are available. In the Caspian Sea, member
countries have not established a data-sharing protocol or network, and none of the countries have
information about what data the other countries have collected. Before determining the assessment
models and taking a holistic approach in stock assessment and TAC setting for the Caspian sturgeon
stocks, an inventory of available data in all member countries seems necessary.

Data exchange is crucial for the Caspian wide assessment of the status of the stocks. The trawl survey
results should be shared with all the countries ie. the coutries’ participants on the Caspian wide
surveys. The data should be reviewed and analyzed in a collegial and open atmosphere. However,
data sharing proved to be a sensitive issue at the workshop. Although all participants realized the
crucial role of data and information sharing in assessing the stock status of sturgeon resources and
developing rebuilding plans, agreement could not be reached. The development of a data inventory
through this cataloguing process is a first step. During discussion of this topic some representatives
suggested that they might unilaterally share data through websites. This was considered by a few to
be expedient rather than waiting for the development of an international data sharing protocol.

A table was developed during the workshop to summarize the types of existing fishery dependent and
fishery independent data in each country (Table 5). There is a wide range of data existing from catch
statistics to numbers of spawning sturgeons over a very long history (some date back to 1896).
Azerbaijan, Kazakhstan and the Russian Federation have comprehensive data, the Islamic Republic of
Iran has catch data since 1950s and survey data after 2003.

How these data can be incorporated into stock assessment models in a holistic way is a great
challenge to whoever decides to take up the task of developing stock assessment models for the whole
Caspian sturgeon stock. If the member countries try to further their cooperation and collaboration in
stock assessment and rebuilding the sturgeon stocks, an independent working group on stock
assessment and TAC setting must be established. This group must consist of scientists from all
member countries, rather than managers and other government officials, and should be given the
authority to function as an independent advisory scientific body. Scientists working for this group
should consider themselves as only group members, rather than representatives of their country. This
group is supposed to provide the best advice on rebuilding and management of the sturgeon stocks,
although the real decision-making may lie with another regional body.

15



Table 5. List of biological data and catch statistics collected in different time periods by Caspian countries.

Data type Azerbaijan Islamic Rep. of | Kazakhstan Russian Turkmenistan
Iran Federation(e]
Total landings, tonnes 1900 at least 1950s at least from 1937 1896 1904-1962, 1995
Catch in weight and number of fish in | 1900 XXXX at least from 1960 XXXX
rivers
Age structure of the catch approx 1960s | 1990-2003 approx 1980 may be | at least data Kaspnirkh
some earlier 1960s
Number of spawners 1960s 1960 from 1960s XXXX
Number of hatchery released YOY 1954 1980-2007 1998 late 1950s XXXX
Larval surveys in rivers from 1960s XXXX 1970s from 1960s XXXX
Caspian summer survey with 9 m from 2003 for from 1996, earlier in | 1981 XXXX
trawl south. Caspian Kaspnirkh
North Caspian survey with 24.7 m 1958-1980, 1958-200677? 1981 XXXX
trawl 2002-2009
Middle Caspian survey with 24.7 m 1958-1980, from 1981 1958-20067?? 1958-2009 1958-2009
trawl 2002
South Caspian survey with 24.7 m 1958-1980, from XXXXX 1958-2009 1958-2009
trawl 2003 2003,2004,2006,
2008,2009
Fishing effort 777 1992-2003 1960 19627 7777
Length of fish 1960s? 1990-2008 1960 from 1960s prior to 1960s?
or earlier

6
Note that the Russian Federation was not represented at the meeting. The information is therefore based on the knowledge of the participants from the other countries.
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5. Summary of Points of the Workshop

The workshop made progress on two technical fronts. The first is a data catalogue prepared to
summarize existing data in each country. The awareness of the necessity and crucial role of information
and data sharing has been raised. Although agreement could not be reached on data sharing, a data
inventory was developed and this cataloguing process is a first step. Some representatives suggested
that they might unilaterally share data through websites. This was considered by a few to be expedient
rather than waiting for the development of an international data sharing protocol. During the workshop,
Azerbaijan, I. R. Iran and Kazakhstan made one year survey data available so that the consultants could
analyze the data and provide more specific advice on how survey efficiency can be improved through
right stratification and allocation of stations among strata. This is the first time and a real example of
data sharing.

The second advance was on survey design. For historical reasons, two survey designs are used for the
sturgeon abundance surveys in the Caspian Sea. Azerbaijan, Kazakhstan, Russian Federation, and
Turkmenistan use a fixed station design, while I. R Iran has adopted a stratified random sampling
scheme for selecting stations in its waters. All countries agree to the importance of using the same
sampling approach throughout the Caspian Sea. However, it was not possible to reach agreement on
which methodology should be selected. After the technical review and comparison between fixed and
stratified random sampling based on real sturgeon survey data, participants agreed that the fixed station
survey could be modified to include and/or supplemented with randomly selected sampling stations.
Furthermore, there was overall agreement to the need for more studies on survey design and efficiency
based on the existing survey data.

There is an urgent need to develop stock assessment models that cover the whole Caspian Sea and
incorporate different sources of data and information in a holistic approach. Such models should
provide reliable assessment of stock status of the sturgeon resources and help develop rebuilding
strategies and long-term harvest control rules, which should be evaluated using management strategy
evaluation methods prior to being put in use to avoid unnecessary mistakes and costs. The annual
setting of TAC should be in accordance with the long-term management goal and carried out under the
pre-agreed harvest control rules. With this kind of assessment, issues like survey catchability
coefficients and difference in survey design may become less critical.

To adopt such a holistic approach, cooperation and collaboration among member countries must be
formalized as an independent working group on stock assessment and TAC setting. This group should
consist of scientists from all member countries, rather than managers and other government officials,
and be given the authority to function as an independent scientific body. Scientists working for this
group should consider themselves as only group members, rather than representatives of their country.
This group is supposed to provide the best advice on rebuilding and management of the sturgeon stocks,
although the real decision-making may lie with another regional body.

Finally, an integrated management strategy should be promoted for the Caspian sturgeon resources.
Participants have realized that a number of factors might have contributed to the collapse of the
sturgeon stocks such as damage to spawning and nursery grounds, IUU, oil exploitation and coastal
development.

6. Workshop Recommendations

The workshop participants agreed upon the following:

A.  Survey design. The consultants recommended a move to randomized survey and if warranted
stratified designs. Methods were presented and demonstrated with Caspian on how to assess the

benefits of stratification. As an intermediate step, it was suggested that a subgroup of stations
could allocated in a random design to supplement the fixed portion of the survey. Before
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allocation, the analysis of previous surveys will give insights into the best potential distribution.
Surveys provide relative indices of abundance that may be converted to absolute estimates of
abundance with reliable catchability coefficient.

Assessment methods. The determination of appropriate assessment methods will depend upon the
analysis of catch statistics and biological data available. The Workshop recognized that it is
necessary to take coordinated effort to make such analyses and explore specific models from
simple to more complex and to request corresponding technical assistance from FAO and other
international organizations.

Data catalogue and exchange. A data catalogue was developed during the Workshop for catch
and survey data. It was recognized that it is expedient and suggested to exchange the information
gained for stock assessment and share among the Caspian states. Establishment of the centralized
data base would considerably contribute to the improvement of the stock assessment. The
assessment of stocks requires the integration of appropriate information collected by all Caspian
countries.

Harvest control rules and rebuilding strategies. Reliable assessment is a prerequisite to the
development of harvest control rules and where appropriate rebuilding strategies. It was
recommended to develop reference points for each species (F and population abundance or
biomass targets, thresholds, etc) and harvest control rules and rebuilding strategies.

Uncertainty in all trawl survey data. In addition to the mean values calculated from survey data, it
is necessary to report the uncertainty of the estimates (variance, standard deviation, standard
error).

Though the consultants suggested a number of new methods of stock assessment, the Workshop
could not come to the conclusion about any new uniform stock assessment methodology due to
the data availability and time required for the analyses, the Workshop recommended that the
current methodology should be improved and a new methodology should be pursued; and agreed
upon the necessity of the organization of an additional FAO workshop in order to discuss the
results of its application.
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1. MpennocbLiku

B otBer Ha mpockOy Asepbaiimkana, Mcmamckoit Pecmybnmmku Wpan, Kaszaxcrana u
TypkMmeHucraHa o coJeWcTBUM B O0JaCTM HapallMBaHUS MOTEHLUala IO YIIPaBJICHUIO
OCETPOBBIM PHIOHBIM X03s1icTBOM B Kacnwmiickom pernone, ®AO pa3paboTano TpPOEKT
“HapamnBaHue IOTEHLMala II0 BOCCTAHOBJIEHUIO U YIPABICHUIO OCETPOBBIM DPHIOHBIM
xo3sicTBOM B pernoHe Kacrnutickoro mops” (TCP/INT/3101).

B ampene 2008 r. Ha ycTaHOBOYHOM ceMHHape, opraHuzoBaHHOM PAO coBMecTHO ¢
BcemupHbpiM  OaHKOM, B KOTOPOM TIOMHMO YeTBIpeX MPUKACIHUCKAX TOCYIapCTB,
YYacTBYIOIIMX B IIPOEKTe, NpuHUMaina yuactue Poccuiickas @enepanus (IsT0€ rocyaapcTBo
Kacnwuiickoro pernona) ObIJI0 COTTIACOBAHO: “dTO CEMHHAp JOJDKEH OBITH MPOBEICH B paMKax
TexHMuecKoi MporpaMMsbl COTPYAHUYECTBA M CTAaBUT Iepel coOoi cienyromme 3agauu: (i)
yCTaHBIUBaTh, pa3BUBaThb M TECTUPOBATH M3MEHEHHS B COBPEMEHHBIX METOAMKAX OLEHKU
YuCIeHHOCTH; U (i) OompenenuTh Kakoe COAEHUCTBHE CO CTOPOHBI IIAPTHEPOB MOXKET
norpedoBathes”. [lpoBemeHue MoJOOHOrO ceMHMHApa TMO3BOJIUT CTpaHaM B JAJIbHEHWIIEM
cooTBeTCTBOBaTh TpeboBaHuaM Komutera mo xuBoTHeIM CUTEC. B oTBer Ha yka3aHHBIE
BoItie pexkomenaannu, ®AO u CUTEC opranmzoBanu Texamuecknit CeMuHap 0 METOIUKAM
oreHkH uncieHHoctr u ycranosineanio OJ[Y B Pume 11-13 nos6ps 2008. B sTtom cemunape
IPUHSIA YYacTHe 4YeThlpe MNPHUKACHUMCKUX roCyapcTBa, K COXKAIEHHUIO, MPEACTaBUTEIH
Ucnamckoit Pecniyonuku Mpan He CMOTIIM IPUHATE Y4acTHE.

Ha cemunape ObUT mpoBeleH aHalIW3 METOAOB, NMpHMEHsemble cTpaHamu Kacmmiickoro
pernoHa JUIs OIIGHKH COCTOSHUSL 3amacoB u  ycraHoBieHus OJlY Ui oceTpoBBIX
Kacnuiickoro peroHa u OOCYXICHBI MOTCHIMAIBHBIC BO3MOXHOCTH  YJIYYIICHUS
WCIIONB3YEMBIX METO/IOB, UIS TOTO, YTOOBI OOECTeYNTh WX COOTBETCTBHE COBPEMEHHBIM
MEXIYHapOIHBIM TIPAKTHKAM; U, B 3aKIIFOUEHHE OTPEACIHIA KPYT MOCIEAYIONIX AeHCTBUS,
HEOOXOAMMBIX IS BHEAPEHUS TPEAIOKeHHBIX n3MeHenuit (cM. DAO 20081).

[ocne aTOro yuacTHUKM CEMHUHAPa MPU3HAIIN, YTO METOUKA, OTYUYHBIIas 0J00PEHHE MATHIO
MPUKACTIMACKAMH TOCYAapCTBaMH W TMpHMEHseMash B Hacrosilee Bpems AsepOaiixaHoM,
KazaxcranoMm, Poccuiickoit ®enepammeit u TypkMeHHUCTaHOM SBISIETCA  YJIyYIICHHBIM
BapHMAHTOM METO/a, KOTOpHIA OblT ommcaH B 0630pe DAO 2004 . Opnnako, Komuccun 1o
BOJHBIM OHOpecypcaM OBUIO PEKOMEHAOBAaHO MPOAOIDKUTH padoTy M0 YIy4IICHHIO
METOJMKH, HHTETPHPOBAB B HEE BCIO COOTBETCTBYIONIYIO HH(POPMAIIUIO ITO OIIEHKE COCTOSTHUS
3aMacoB M OHMOJIOTMYECKHM OpHEHTHpaM, a Takke IOATOTOBHUTH IOJIHOE TEXHUYECKOe
OIHCaHHE BCEX METOJIOB.

B 3axmouenne @AO OblII0 PEKOMEHIOBAHO OPraHU30BaTh J1BA TEXHUYECKUX CEMHHapa Ui
CHELUAMCTOB U3 MPUKACIUICKUX CTpaH, ¢ odecrieyeHneM (pUHAHCOBON MOAJEPIKKH:

1. CemmHap mo MeToJaM CheMKH OceTpoBbIX B Kacmmiickom mope. DToT cemuHap Oynmer
MIOCBAIIEH METOJIaM OpraHU3allMi Chb€MOK U aHAJIN3Y MOJYUEHHBIX JaHHBIX.

2. CemuHap 10 NIPUMEHEHHUIO COBPEMEHHBIX METOJI0B OLIEHKHU 3amacoB U onpeneneHus O/1Y
JUIsL 0ceTpOoBBIX BUA0B Kacmuiickoro Mops.

24-as ceccusi Cekperapuara KoHBEHIMH O MEXIyHapOIHOW TOpProBie BHIaMH (GIOpH U
(aynbl, Haxonsammxcs 1oj yrpo3oir ucdesHoBenus (CUTEC) omoOpuia pekoMeHIaruu
cemuHapa. ®AO ¢ MOHMMaHHEM OTHECIach K 3TUM PEKOMEHIALUSAM U pelnia COBMECTUTD

! FAO 2008. Stock Assessment and TAC Methodologies. Report of the FAO and CITES Technical
Workshop, 11-13 November, 2008. FAO, Rome, Italy.

> FAO (2004) Review of the Survey Methodology, Stock Assessments and Setting of Total Allowable
Catches for Caspian Sea Sturgeon Fisheries. Report by FAO to CITES.
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9TH MEPONPHATHUS U MPOBecTH UX 24-29 centsdps 2009 r. B Antanuu, Typuus, B ¢popmare
LIECTHIHEBHOTO CEMHHApa 10 COO0PaKeHUSIM YKOHOMHUU.

[Iati crpanam Kacmuiickoro pernona ObUIO MPEIIOKEHO MPUCIATh CBOMX MpPEACTaBUTENIeH
Ui yyactus B cemuHape. K coxxanenuto, Poccuiickas @eneparys He cMoruia IpUciaaTh CBOUX
IpeAcTaBUTeIe! A ydacTusd B JaHHOM Meponpusatuu. Ha cemuHape npezacenarenbCcTBOBal
Hoktop. E (®AO). Emy mnomoran r-H ﬁopreHCOH. Jns  obecrieueHusl TEXHUYECKOH
MOJAEPKKA OBbUTM TpUIJIAIIEHBl JBa HE3aBHCUMBIX KOHCyIbTaHTa: JokTop Lllapos,
Henaprament IIpuponusix Pecypcos mrata Mapunenn (CLIA) u noxktop Mos, [lenaprameHT
Pri6onoBcTBa 1 Mopckux Pecypcos (Kanama).

2. Henn cemunapa

CemuHap ObUI CIUIaHMPOBaH Kak 4YHCTO TexHHYeckoe Mepomnpusarue. CrpaHaw,
MPUTTIAIIEHHBIM K y4YacTHUIO B CEMHHape, ObLIO MPEUIOKEHO HA3HAYUTh MPECTaBUTENeH,
00JaJaroIMX COOTBETCTBYIOIIMMU TEXHUYECKUMH 3HAHUAMH, NPAKTUUYECKUM OIBITOM, H
3aHSATHIX HEMOCPEACTBEHHO B 00JIACTH OLIEHKH 3amacoB M yctaHoBieHus OJlY amis mpomeicia
ocerpoBbix B Kacnuiickom wMope. VYyacTHUKOB mompocwin mnpenocraButb B DAO
COOTBETCTBYIOIIYIO HH(POPMAIIHIO IO UCTIONB3YEMbIM METOANKAM CHEMKH W OIIEHKH 3aITacoB
0 Hayajga BCTpEYH, ¢ TeM, 4ToObl KOHCyiabTaHTHl DPAO cMmorin IIPOBECTH
IIPEBapUTEIbHBIA aHAN3 IOJIYYEHHBIX JAaHHBIX M IPEUIOKUTh HECKOJIbKO MOJENei,
YUYUTBHIBAIOIIUX CIIEHU(PHUKY OCETPOBOTO PHIOHOrO X03iHCTBa B pernone Kacmuiickoro Mops.
Ha cemuHape 10JKHBI ObIIM OBITH IPEACTABIEHBI Pe3yJIbTaThl HOAOOHOTO MIPEABAPUTEIBHOTO
aHaJIM3a U PacCMOTPEHBI OCHOBHBIE ACIEKTHI ITPOMBICIA OCETPOBBIX B KacnuiickoM Mope, 4To
JOJDKHO OBITh IIOJIE3HO IIpU  BBIOOpE COBPEMEHHBIX METOMOB OLEHKH 3alacoB H
ycranoBienuss O1Y, moaxoasimux A UCHOJIb30BaHUA B OCETPOBOM PBIOHOM xo3siicTe. K
COXKaJICHUI0, HEeOoOXOIMMBbIE [aHHble HE ObUIM IOATOTOBIEHBl K Hadaly CEMHHapa, 4To
MOBJIMSIO Ha BBINIOJIHEHHE 3a/1a4, IOCTABJIEHHBIX Iepesl CEeMUHAapoM. B pamkax MOATrOTOBKH
K CEeMHHapy, KOHCYJITAHThl U3YYMJIN BCIO TOCTYIIHYIO JUTEPaTypy IO OMOJOTHH U PhIOHOMY
XO34UCTBY OONBIIMHCTBA BUAOB OCETPOBBIX U TOATOTOBHIIM BBIOOPKY COOTBETCTBYIOIIMX
JTAaHHBIX.

[epen yuacTHUKaMU ceMHHApa ObLTU MTOCTABIICHBI CIICYIOIIUE IICITH:

1. O630p COBpeMEHHBIX METOJIMK ChEMKH U OLIEHKH YUCIEHHOCTH 3aIacoB B MPUKACTTHHCKIX
CTpaHax;

2. O030p COBpPEeMEHHBIX METOJWK OIICHKH 3allacOB, YCTAHOBJICHWS OPHEHTHPOB U
onpenenenus OAY;

3. BrpaboTka NATHIO NPHUKACTHACKHUMHU TOCYAApCTBAMH COTJIACOBAHHOM TO3WIUH II0
METOJlaM OpraHU3alMU ChEMKH, aHAJIN3y JAHHBIX, a TAK)KE€ METOJUK OIIEHKH 3alacoB U
ycranoBieans O/lY;

4. Omnpenenenue qadbHEHIINX ASHCTBUH.

3. Jloknaabl-npe3eHTALMU U OTYEThbl CTPAH-Y4YACTHHULL

3.1 OtkpeITHE CEMHUHapa

Hokrop E (Bemymmwii Cneumanuct nmo PeiOHBIM PecypcoB, FIMF), oTkpbul cemuHap u
IIPOM3HEC PEUb, B KOTOPHII MONPUBETCTBOBA] YYAaCTHUKOB BCTPEUd B AHTAIMU M KPaTKO

npeacTaBuil LEJIN U IMOBECTKY AHSA CEMHUHapa. 3aTem Iponuio NpeAaACTaBJICHUC YUYACTHUKOB U
ObLIN CACIaHbl OTACIBHBIC 3aME€YaHUA B CBA3U C OXKUIAEMBIMH PE3YyJIbTaTaMU MEPOIIPUATHUA.
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3.2 IIpe3enTaruu

[pexne Bcero r-HoM E ObuT mpencTaBieH XpOHOJIOTHYECKUi 0030p AearensHocTH PAO B
00J1acTH yNpaBlIeHUS OCETPOBBIM PBIOHBIM XO03sHCTBOM B Kacmmiickom pernoHe B paMkax
nporpamMmbel TCP/INT/310, a Takke wH(pOpMamus O JIOCTHTHYTHIX ycIexaX W BOIPOCaXx,
KOTOphele TpeOytoT pemienns. [-H Banm AnHpo# (crenuamucT mo pbsIOHOMY XO3SIHCTBY,
Cexperapuar ®AO) mpencrasun poxnang “K PernonansHomy Komwurery mo preiOHOMY
XO3SIUCTBY M aKBaKyJbType B peruone LlentpansHoit A3uu u Ha KaBkase)”. [TaBHBIM IeIsIMU
Komuccnu 10omxHO cTaTh oOecrieyeHne pa3BUTHS, COXPAHEHUS, PAlOHAIBHOTO yIPaBICHUS
U UCIIOJIb30BAHUSI BOIHBIX OHMOPECYPCOB, a TaKXKe YCTOMYMBOE Pa3BUTHE aKBAKYJIBTYPHl B
pernone llentpanpHoit A3mm m Ha KaBkaze. Ha 127-oif ceccun Coera @AO (Pum, 28
ceHTs0pst — 2 okTs0ps 2009) Oblna moATBEpIkKACHA HEOOX0UMOCTh co3fanus Komwurera u,
Kak Toabko Coranienue 6110 0(UIMANBHO IPUHATO TPEM TOCYAapCTBaMy, OHA BCTYNUJIA B
cuIy.

3.3 Otyersl cTpaH-y4acTHHI]

Kaxnas U3 cTpaH-ydyacTHHI[ JIOJIOXKHJIA O CBOEH AEATENBHOCTH B 00JacTM MOHUTOPHHIA
CbEMKH, TEHICHLUSAX W COCTOSHMM OCETPOBBIX MOMYJALUI B HALMOHAIBHBIX BOAAX H
IIpUMeHseMbIX npouenypax ouenku OJ1Y. Bce noxyiaguuky OTMETWIN OOLIYIO TEHIEHLIUIO
CHID)KEHHUSI KOMMEPYECKUX YJIOBOB JUIsI BCEX BUAOB U, KaK Pe3yibTaT, CHUKEHHE YUCIEHHOCTH
3amacoB. BpIIO Takke OTMEUEHO 3HAYMTENIbHOE YMEHBIIEHHE KOJIMYeCcTBa IPOU3BOAMTEINEH,
MOJHUMAIOIINXCSA Ha HEpecT B peku. AzepOaiilkaHCKUE ydeHble MPEJOCTABHIM JaHHBIE O
COKpAIlleHUH Pa3MEpHO-BO3PACTHOIO COCTaBa, CHIDKEHHM INPOLIEHTa CaMOK B HEPECTOBBIX
MOMYJISIHSIX, HU3KOH TOJTM MOBTOPHO HepecTAmmxcs peid (MeHee 15%), TOMUHUPOBAaHHH B
MOMYJISALMSX HE3peJbIX PbIO, COKPAIlEHMM YHCIEHHOCTH OCETPOBBIX B MOpPE, OCOOEHHO
Oenyru u ceBproru, u BeicokoM ypoBHe HHH npomeicia. B HacTosiiee Bpems ecTeCTBEHHOE
BOCIIPOM3BOJCTBO B 3HAYUTEJBHOW CTENEHHM 3aMELIaeTcsl BBIIYCKOM HCKYCCTBEHHO
BBIPAIIEHHOW MOJIONU. B TOroBoM oTyeTe OBUIM OMMCAHbI OOIIUE A BCEX CTPaH-yYacTHHIL
SIBJIGHUS ¥ TEHACHLIUY.

MOHUTOPUHT U OLIEHKAa YHCICHHOCTH IMPOBOIWIACH BO BCEX CTpaHaX B COOTBETCTBUHU C
“MesKrocyJapCTBEHHON TPOTpaMMOil HCCIISIOBAaHUS PACTIPEICICHUSI, YACICHHOCTH, OIICHKH
3amacoB, 00ECIEYEHHOCTH IPOIOBOJIBCTBHEM M peKoMeHIanusMi o OJ[Y mist oceTpoBEIX
Kacmmiickoro mopst 8 2007-2009 rr.”, npuHSATOM BCEeMU MPUKACTIMACKAMU TOCyqapcTBaMu. B
COOTBETCTBHHU C 3TOW MPOTpaMMOIl BCe CTpaHbl JOJDKHBI MPOBOAUTH €XKEroJHBIe TPaJOBbIC
CHEMKH B JICTHUH TIepro]]. B oTnensHbIe TOIB CheMKH MOTYT MPOBOIUTECS B APYTHE CE30HEI.

3.4 Jlokiaasl HE3aBUCUMBIX KOHCYJIbTAaHTOB
Hoxrop. Anekceit [llapoB npecTaBuil 4eThIpe JOKIAAA:

1. Benenue u 0030p CTaTUCTUYECKUX METOJOB CheMKH. JlaHHBIN JOK/Iax Hadaucs ¢ OCHOB
TEOPUM OPraHU3alMU CHEMOK, TOTOM OBLIM ONMCAHBI JAETally KIaCCUYECKUX CXEM BBIOOPKU
(oTbopa mpol): mpocTas ciydaiiHas BbIOOpKa, cTpaTH(GHUUIMpOBaHHAs cilydaliHas BBIOOpPKa,
cUcTeMaThveckass BBIOOpDKA, W HecilydaiiHas BblOOpka. bBbulM Takke TpeacTaBIICHBI
MPaKTUYECKUE TPUMEPHL.

2. OueHKa CMEPTHOCTH B OLIEHKM YMCIEHHOCTH 3amacoB. DTOT JOKJIaX ObLI IOCBSILEH
OIKCAHUIO CHIOCOOOB OILIEHKH KaK €CTECTBEHHOH, TaK W MPOMBICIOBOW CMEPTHOCTH M TOTO,
KaKHe JaHHbIE Ul 9TOro Heo0Xo1uMbl. B kauecTBe npumepa ObL1 pacCMOTPEH METO[ KPUBOM
yJIOBOB, KOTOPBII OBUT UCTIONB30BAH sl OLIGHKU YPOBHsI CMEpTHOCTH Boimkckoii 6enyru Ha
OCHOBE JaHHBIX II0 COCTaBy YJIOBOB IO Bo3pactaM. M B 3akmroueHue, ObUIM NPHUBEIEHBI
MpUMEpPHl TOTO, KaK OLEHKH ECTECTBEHHOM M TMPOMBICIOBOW CMEPTHOCTH MOTYT OBITH
WCIIOJIb30BaHbI B YIIPABICHUECKHUX LIETISIX.
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3. [IpoayKIMoHHBIE MOJENH U PE3YIbTHUPYIOMINE OPUEHTHPHI, UCHOIb3yEMbIE IPU OIICHKE
YHUCJIEHHOCTH 3allacoB, OIMCHIBAIOIINE HEOOXOAUMbIE JaHHBIE, MPOLECC NOATOHKU MOJAEIEH;
OPUEHTHPHI, TIOJYYEHHBIE 110CNIE TIPUMEHEHHUS MOJIENIH, U TO, KAK OHM MOTYT IIPUMEHATHCS B
YIpPaBJIEHUH PHIOHBIM X035 CTBOM.

4. Mopgenu “yrnoB Ha TOTONHEHWE (Ha pekpyTa) ~ W “OmoMacca HEPECTOBBIX 3alacoB Ha
peKpyTa” M MOy4YeHHbIE OPUEHTUPBI, HCIOIb3yeMbIe B YIIPABICHUU PHIOHBIM X035HCTBOM. B
JTAHHOM JIOKJIaJle OBIIO TOKa3aHo, Kak paboTaeT MoJeNb “yJIOB Ha peKpyTa” M KaK OpUEHTHUPBI
MOTYT OBITh YCTaHOBIIEHBI Ha OCHOBE PE3yJIbTaTOB MOJETUPOBAHUSI.

Ha mpumepe Ypanbckoit Oemyru ObUT A€TalbHO PaCCMOTPEH MPOLIECC MOJCIHUPOBAHUS U €TO
apaMeTpsl.

Joktop Pobepr MoH mpeacTaBui aBa IOKjiIaga. B mepBoM OH creian 0030p OLEHKH
YHMCIEHHOCTH, CIENIaB aKIEHT Ha MOTPEIIHOCTH TaHHBIX W MOJENeH, a TakXe MOoKa3al Kak
ClIelyeT WCIIOIb30BaTh PE3yibTaThl MPHMEHEHHsS MOJENCH YJIOB Ha pekpyra. B mokiame
Take OBLIM TMPOAHAIM3MPOBAHBI MPAaBHUIA KOHTPOJIS YJIOBOB M BOMPOC O TOM, Kak
pE3yBTATHI BBITYCKA 3aBOJACKON MOJIOTH OCETPOBBIX MOTYT OBITH YUTEHBI B MOJENSAX OICHKH
YHUCIICHHOCTH. BTOpoif mokigan ObUT TOCBAIIEH, TJIABHBIM 00pa3soM, MPOMEKYTOYHBIM
pesyibTaTaM aHajiW3a JaHHBIX ChEMOK, MPEACTaBIEHHBIX Ha cemuHape MpaHow,
AsepbaiimkanoM u KaszaxcraHoM. AHaaM3 MONYYEHHBIX PE3yJIbTATOB IOKA3al, KaKUM
o0Opa3om 3(h(PEKTHBHOCTh CHEMKHU MOXKET OBITh IMOBBIIICHA C MOMOIIBIO CcTpaTH(UKanuu 1
MPABIJIBHOTO PaCIpeeleHHEM CTaHIINiI TPAIECHHS 110 IPyCaMm.

4. Texnuveckuii 0030p CYLIECTBYIOIIMX HAYYHBIX METOAMK OLEHKHM YHCJIEHHOCTH
3amacoB u ycraHoBJjenuss Oy

4.1 OpraHnsauI/m CbCMOK M OIICHKA YHMCJICHHOCTH 3aI1aCoOB

Hokrop IllapoB mpeactaBuy  JOKJIaA, TMOCBAIIEHHBIM TMPUHIUIAM W KIFOUEBBHIM
BEPOSTHOCTHBIM  aclleKTaM CTaTUCTHYECKHX JaHHBIX CbEeMOK. bBbuTH  00Cy»KaeHbI
CTaTUCTUYECKHE CBOWCTBA NPOCTOW CIy4allHOH, CTpaTU(UIHUPOBAHHON CIy4daiHOW W
cUCTeMaTu4yecko  BbIOOpokK.  Bbulm  paccMOTpeHbl — IpoOJeMbl,  CBS3aHHBIE  C
CHUCTEMAaTU4YEeCKUMH U BBIOOPOUHBIMH MOTIPEIIHOCTSMM,  paclpeieleHneM CTaHLUUi IIo
cTpaTaM IPONOPLHOHAIBHO JUOO0 IUIOIAAN CTPaThl JIMOO0 AUCHEPCUU CTPaThl (ONTHUMAIbHOE
pacmpenenenue). beuio Takke 0OTMEUEHO, 4TO cxeMa (PUKCUPOBAHHOTO Pa3MEUICHHUS CTaHIHiA
o0JajaeT HEW3BECTHBIMH CTATHCTUYECKUMHM CBOMCTBAMHM U, BEpOSTHO, IPUBOIUT K
CHUCTEMAaTH4YeCKUM OIMOKaM BO BpeMs OLEHKH IUIOTHOCTH MOMyiauuil. B nomonHenue,
y4acTHUKaM OBIIM IPEJIOKEHbl Ha PacCMOTPEHME JBa CIEAYIOIUX AOKyMeHTa: “Otuer
Cemunapa UKEC mo 0630py opranusauuu u aHanu3y ganHeix (WKSAD)” u “Ortuer ®AO
o OpraHu3anuy, IPOBEIEHUIO U aHAJIU3y JOHHBIX TPAJIOBBIX CheMOK’ (MexpernoHajabHas
mporpaMMma pa3BUTHSI W YIpaBlIeHUS phIOHBIM Xo3siictBoM - NT/79/019 Komwurer mo
peiOHOMY XO03siicTBY B Bocrounoit m llentpampnoit Atmantuke (PAO OOH, OOH
[Iporpamma HanmonansHoro Pazsutus. Pum, 1982).

Opranuzanus cheMku. JlJis ChbeMKHU y4acTKOB ¢ TiyOuHoU meHee 10 M ucnomm3yercs 9-
MeTpoBbIil Tpan. Jns rmybun Gomee 10 M, BO BceX cTpaHax HCHIoib3yercs Tpal 24,7 M.
Poccuiickas ®enepanusi, Kazaxcran, AzepbOaiimkan n TypKMEHHUCTaH aJalTHPOBAIIN CXEMY C
(DMKCUPOBAHHBIMU  CTAHIMSIMHM, TPH KOTOPOW  CTAHIMU  PACIPEACISIIOTCS  BIOJb
(uKCHpOBaHHBIX paspe3oB. Takoil moxxox ObuT paspaboran B Hawane 1960-x rr, korma
yKa3zaHHbIE rocyaapcTBa Bxoamiau B coctaB Coserckoro Cotrosa (puc. 1). B To Bpems kak B
WN.P. Upan wucnonp3oBanach ajbTepPHATHBHAs CXeMa CIyYailHOTO CTpaTH()UIUPOBAHHOTO
pacrmpeneneHus CTaHIui.
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Pucynok 1. Pacnpenenenne tpanoBbix cranuuii B Kacnuiickom Mope Ha exeroaHoii ocHOBe ¢
1eJIBIO OLlEHKH YHCJIEeHHOCTH 3anacoB u onpeneienus QY.

Bce crpaHBl omeHHMBAIOT aOCOMIOTHYIO YHCICHHOCTH KaKIOTO BHAA, WCIIONB3YS METOI
NpPOTpPAJICHHBIX  IUIOWIAAeH, omucaHHBIA B  MexrocymapctBeHHoll — [Iporpamme.
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AOCOITIOTHAsT YUCICHHOCTh Ha HUCCIICAYEMOM Y4aCTKEC OLICHUBACTCA CIICAYIOIIUM o6pa30M:

Sex
Keg
20e N - abcomomuas uucienHocmns, S - HI0WAOb UCCAEOYEMO20 YYACMKA, X — CPEOHUl

VI08 Ha mpan, g- naowjadv ucciedyemozo ywacmka Ha mpan K — trawl kosagpguyuenm
yaosucmocmu (3ghpexmuernocmu) Ha mpain

IIpu wucnonp3oBaHuM 9-MeTpoBOro Tpajia, 3HaueHHs Kod(dduiueHTa yJIOBHCTOCTH
npunuMatotrca paBHeiM: 0,1 — mis Pycckoro ocerpa, 0,07 — mns ceproru u 0,04 — nmns
O6emyru, kak ykazano B Ilporpamme. Koaddumment ymoBuctoctn miust tpama 24,7 m
ToJIaraeTcsl MoCTOSTHHEIM, paBHBIM (,1. Vcmonb30BaHBI OIEHKH 3HaYeHUH KO3 (HINECHTOB
npencrasienasie KacmHUPXowm.

Yucno TPAJTOBBIX CTaHIIUM 110 CTpaHaM:

Kazaxcran: 116 cranmwmii (87 na rmyoune <10 m)
Azepbaiimxan: 55 crannmii (11 Ha rmyoune <10 ™)
TypKkMeHHUCTaH: 42 cranuuu (ucnionb3ytorcsi Poccueit)
Wpan: 85 crannmit 34 (marmy6une < 10 m)

ONlY oueHuBaics Kak NPOLEHT OT OOIIEH YHCIEHHOCTH SKCIUTyaTUPYEMbIX 3aIlacoB.
MaxkcumaiibHble 3HauYeHHsl Kod(duimeHTa SKCIUTyaTaluu ObLIM PACCUYUTAHBI C MOMOIIBIO
Meroga Mankuaa u coctaBwmu 16,7%, 18,6% u 6,2% nnst Pycckoro ocerpa, ceBprord u
Oenyru COOTBETCTBEHHO. Bce cTpaHbl, B JIOMOJIHEHUE K TPAJIOBBIM ChEMKaM, MPOBETH cOOP
mpo6 c¢ moMomblo KaOepHBIX ceTeid. AsepOaii/DKaHCKHE YYEHBIE HWCIOIB30BAIA IS
ompeneneHrsT a0CONIOTHONW YWCIEHHOCTH OCETPOBHIX B HAIMOHAJIBHBIX BOAAX JIaHHBIE,
TOJTy4YeHHbIE KOHTPOJIBHBIMH CTAHITUSIMU C TTOMOIIBIO Ka0epHBIX CeTel, 0JJHAKO HE TMOHSITHO,
KaKo# MpoIeypoi BRIYUCICHNUS OHU TOJIB30BAJIUCH MPHU 3TOM. BBIIO Tak:ke HE COBCEM SICHO,
WCIOJIb30BAIUCH JIM IPYTHMU CTPAHAMU JaHHBIC, MTOJyYEHHBIE C TIOMOIIBIO )Ka0CPHBIX CETEH,
MIPH pacueTe YUCICHHOCTH TTOMYJISIHIA.

Texnndecknii 0630p. beBmme coBerckue pecryonukn (AszepOaimkan, Kazaxcraw,
Poccuiickas ®enepanus u TypKMEHHUCTaH) HCHONB3YIOT cXeMy (PUKCHPOBaHHBIX CTAHIWH, B
TO Bpems Kak MpaH, mpu OpraHU3aliil CETH CTAHIIMH B CBOWX BOJAX, NMPHUMEHSET CXEMY
CcTpaTuUIMPOBAHHBIX CIYYalHBIX BBIOOPOK. BaKHOCTH COTJIACOBAHHOTO MOAXO0Ja IIPH
MPOBEJICHHMH OLIEHOK YUCIICHHOCTH BO BceM KacmmiickoM pernoHe Takke Oblla OTMEUeHa
BCEMH CTpaHaMmu-ydacTHHIaMU. OJIHAKO YYaCTHUKM HE CMODJIM BBHIpAOOTaTh EIMHYIO
TIO3UIMIO M BHIOpPATh OOIIYI0 METOAMKY, KOTOpasl MpPUMEHsUIach Obl BCEMHU CTpaHaMH ITIpH
OpraHW3allMd  CBOMX ChEMOK. TeOopeTHUYecKH NpOBEACHUE CTPAaTU(PHUKANWU Ha JOHKHOM
YpPOBHE W WCIIOJIb30BAHWE CXEMBlI CTPATH(PHIMPOBAHHBIX CIYYaWHBIX CTAHIWAN JTOJKHO
obecrieunTh O0JIee HAIEKHYIO OIEHKY YHCICHHOCTH W MEHBIIE 3aBUCETh OT MOTPEIIHOCTEH,
0OYCIIOBJICHHBIX M3MEHEHHSIMH B MPOCTPAHCTBEHHOM pacrpejaeicHun nomynsiuid. OmaHako
CTpaHbl, KOTOpBIC CeHYac HCHONB3YIOT CXeMYy (UKCHPOBAHHBIX CTAHIMWA, OTMETHIIH, YTO
JIaHHBIA  TMOAX0J ObUT pa3pabOTaH HECKOJBKO JIECATHICTHH Ha3aJl, BCE CTaHIMU
WCIOJB30BAIMCh B TEYEHHWE MHOTHX JIET W TO3TOMYy, B TOM CIly4dae, €CIH TPHAETCS
MEPEKIIFOYUTHCSI HAa CXEMY CTPAaTU(UIIMPOBAHHOTO CIYYAHOTO pacripeeiieHus] CTaHIIHA, TO
OyZeT HapyIIeHa IIeIOCTHOCTh MHOTOJIETHEW cepri HaOII0ACHUH.
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KoHcynbTaHTBl ~ OTMETWNIH,  YTO  HENOCTaTKH,  CBSI3aHHbIE C  [PUMEHEHHEM
CTpaTU(UIIMPOBAHHON CXEMbl, HE3HAUUTEJbHBI 110 CPAaBHEHUIO C NPEUMYILECTBAMH, 4YTO
KacaeTcsi MOJIydeHHs OOBEKTUBHBIX M 00Jee TOYHBIX OIIEHOK IUIOTHOCTH IOMYJISALUIA.
PerpocniekTHBHbIE JaHHBIE HCIOJIB3YIOTCS B HACTOSIIEe BpeMs TONBKO [UIl ONHMCaHHA
TEHJIEHUMH YUCIEHHOCTH; M TOJBKO JaHHbIE 3a IOCIEJHHE JIBa rojla HCIOJB3YIOTCSA IS
onpenenenus OJY. KoHCynbTaHTBI NpeIOKWIM MPOAHATU3UPOBATH PETPOCHEKTHBHBIE
JAaHHBIE Ha MpeAMeT CIeHU(PHUUSCKUX XapaKTEPHUCTHUK MPOCTPAHCTBEHHOTO M BPEMEHHOTO
pacnpeneneHust oceTpoBbix. O0001eHHast auHelHas Mozenb (OJIM) MoxeT ObITh TONIE3HON
MIPY BBISBJICHUH TeX (PU3NYECKUX MapaMeTpoB (TIIyOWHA, CONEHOCTh, CE30H, TeMIeparypa),
KOTOpbIE BIHUSIOT Ha paclpelelieHHe OCETPOBBIX. BhIABIEHHE MOJOOHBIX 3aKOHOMEPHOCTEH
MOXET IIOMOYb IIPU OIIPEIEJCHUH HOBBIX CTpaT U CIIOCOOCTBOBAaTh 3HAUYUTEIHLHOMY
CHIDKEHHIO BapUaTHBHOCTH OLCHKH CpelHeH IIOTHOCTH. ['mmorernyeckue mpuMepsl ObLIH
IIPEACTaBIEHbl [UId WUIIOCTPAllMd TOTrO, Kak yJIy4IIeHHs B OpraHu3allud CbheMOK
(cTpaTuduKanus) MOTYT MMOBBICUTh TOYHOCTh OLEHKH CPEAHUX 3HAUCHUHA.

Bo Bpemst o0cyxIeHHs pa3TUYHBIX MOJXOIOB OBUIO BBICKA3aHO MHEHHE O MPUMEHUMOCTU
TPAJIOBOW CHEMKH KaK METOJa OIICHKH a0COJIOTHOW YMCICHHOCTH 3aracoB (Hampumep,
Laevastu and Favorite, 1988%). PasnooGpasue cxem TPaTOBBIX ChEMOK, PA3INUHs B Pa3Mepax
CyJIOB U MOLIHOCTSX JIBUTaTelNel, JuinHe kabelnsd u APYrux napaMerpax BHOCAT CBOW BKJIAJ B
HETOYHOCTh OLIEHKM CpPEAHMX 3HAuyeHUH yJoBOB Ha Tpajd. IlocTosiHHBIA Kod(duuueHTt
YIIOBUCTOCTH Tpajia 24,7 M. A BCeX BUIOB 3aCIyKMBAET CEpbe3HOro u3yueHus. bouio emre
pa3 OTMEYEHO, YTO YHHQHKAIUS MPOLUEIypHl CHEMOK BaKHA [UII COBMECTHMOCTH
pe3yNbTaTOB CBhEMOK, IIPOBEJIEHHBIX B pa3HbIX CTpaHaX pETHOHA. KoncynbranTs
PEKOMEH/IOBAI CTpaHaM, HCIONB3YIOMNM CXeMy (HKCHPOBAHHBIX CTAaHIMH, PacCMOTPETh
BO3MOXKHOCTh ~Iepexojla K CclydyallHOMy pachpeieneHuto craHuuil. B kauectBe
KOMIIPOMHCCHOTO BapHaHTa ObIJIO MPEJIOKEHO UCIIOIb30BATh B IIEPEXOAHBINA EPUO] CXEMY
KOMOMHHMPOBAHHOI'O UCIOIb30BaHUs (PUKCUPOBAHHBIX U CIyYalHBIX CTAHLUH.

VY4acTHUKH CeMHHapa Takke OOCYIWIM BaXXHOCTh BbIOOpa MepHoOAa MPOBEAEHUS CHEMOK.
B3siTre mpo0 oceTpoBBIX BO BpeMs WX aKTUBHBIX MHUTPALMil K MECTaM HEpecTa, KOpMIICHHS
WIM 3UMOBKM MOJKET NPHUBECTM K YBEIMUYEHHIO HETOYHOCTH NPHU TPOBEIECHUH OLIEHOK
YHCIEHHOCTH 3amacoB. JIeTo ABnseTcs MepruoJoM HauOOJBLIETO paclpeleseHus 0CeTPOBBIX
II0 MeCTaM KOPMJICHHUS M TIO9TOMY CUHTAETCS JIYYIIUM BPEMEHEM JUIsl MIPOBEICHHS CHEMOK
YHUCIEHHOCTH, OCOOEHHO Ul MIMpoKOoMacIuTaOHBIX cbeMok B Kacnuiickom Mope. OnmHaxo,
€CIM pedb HAET 00 OLEHKax YUCIEHHOCTH Ha PErHOHAIBHOM YPOBHE, TO BO3MOMKHBI U
aJIbTEPHATUBHBIE BAPUAHTHI.

Upanckas neneranus OTMETWIA, YTO B VIpaHCKUX TEpPpUTOPHUAIBHBIX BOJAX OCETPOBHIE
HaxoAsTCs OnrKe K Oepery 1 UMEroT HanOOJBIIYIO YHCICHHOCTh BECHON M OCEHBIO, TTOITOMY
BECEHHHE CHEMKHM MOTYT OOecneduTh 0oJiee HaJCKHBIC OICHKH JUIS MPAHCKOrO CEKTopa
Mopsi. MpaHckne CheMKH IMPOBOAMIMCH HE TOJBKO JIETOM, HO TaK)XK€ BECHOW, OCEHBIO U
3UMOM, KaK [TOKa3aHo B Ta0i. 1.

B nepuon ¢ 2003 no 2009 rr., cheMku B MpaHckoM cekTope MpOBOAWINCH JIBa pa3a B roj
(tabin. 1). OgHako He CYLIECTBYET CBSI3HOCTH, YTO KacaeTcs BPEMEHH CheMOK U HcCileyeMoi
wiomaau. Hanpumep, B 2003 1. ObUIO NPOBEOEHO OBE CHEMKH, OJHA OCEHBIO, a BTOpas —
3uMOi Ha ydacTkax ¢ rimybumHamu meHee 100 m. B cmemyromem 2004 r. mepBast (3UMHSIA)
ChbeMKa HE NPOBOAWIACH, B TO BpeMs Kak BTOpas (JeTHss) Obula mpoBeaeHa. [nmyOuna
CBEMKH W WCHONB3YEeMBIE Cyla Takke BapbHpOBaNHCh. [l OHEHKH 3((PEKTHBHOCTH
IIPUMEHSIEMONH CXEMbl ChEMOK M YJIYYIIEHHS HCIOJIb30BAHUS COOPAaHHBIX AAHHBIX MOXET
oTpedoBaThCs NPOBEIEHHE BCECTOPOHHETO aHAIN3a.

3 Laevastu, T. and Favorite, F. 1988. Fishing and Stock Fluctuations. Fanham: Fishing News Books,
239 pp.

25



Tabxuua 1. XpoHonorust cheMoK uncieHHocTH 3amacos B Mpane ¢ 2003 o 2009 rr.

Ton Ce3on iryonna Cyano
2003 Ocenn <100 m Cucapa
2003 3uma <100 ™M I'sunan u Cucapa
2004 Jleto u 3uma <100 m I'suman u Cucapa
2005 Jleto u 3uma <100 m I'sunan u Cucapa
2006 Jlero <100 m I'suman u Cucapa
2006 3uma <10m Cucapa
2007 Jleto u 3uma <10m Cucapa
2008 BecHa u 3uma <100 m I'sunan u Cucapa
2009 Bechna 10 -100 m I'Bunan

OO0ue CcbeMKH, pa3paboTaHHble MJI TIPOBEINECHUS OLEHKH YHCIEHHOCTH BO BCEM
Kacnuiickom Mope, TOIKHBI IPOBOJAUTHCS € UCIOIBb30BaHNEM OAMHAKOBBIX CXEM B OIJHO M TO
XKe BpeMs U, JKeJIaTeNIbHO B TEUEHHE KOPOTKOro BpeMmeHH. JIroOble pacxokKIeHHs B CXeMe U
BpEMEHH MPOBEACHHUS CHEMOK, OPYIHSIX JIOBA M CylIaX JOJDKHBI OBITH yCTPaHEHbI, YTOOBI
n30eKaTh MOSBJICHNS! CMEIIEHHBIX OLEHOK.

B X0a¢e O6Cy}KI[eHI/I$I, YJICHBI OCJICraluun Kazaxcrana HanoMHWIN yY4yaCTHHUKaM W3 OPYTUX
CTpaH, 4YTO IIPOBECACHUC CBEMOK B Kazaxcranckoir uwactu Kacmmiickoro MOpst 3UMOM
HEBO3MOXHO H3-3a JICASHOI'O ITOKpOBA.

Cpasnenue uxcupo8aHHou u cmpamu@uyuposanHoll b160pOK

[lo okoHYaHHMM TPOAOIDKUTENBHBIX TUCKYCCHH II0 BOIPOCAM OpraHMU3alul ChEMOK,
CeKpeTapuar ceMHuHapa oOpaTwiIcs K yJacTHHKaM C MPOCHOOH 00ecIednTh KOHCYIETAHTOB
TAHHBIMH CHEMOK C TeM, 9YTOOBI OHM CMOTJIH MPEICTaBUTh Pe3yIbTaThl aHATM3a IS JIyUIIero
MOHUMaHUA 3()(HEKTHBHOCTH CYIIECTBYIOMINX METOIOB CHEMKH M OOJErduTh 00CYXKICHHE O
NPENMYIIeCTBaX (UKCHPOBAHHOW BBIOOPKE IO CPAaBHEHUIO CO CTPAaTH(GUIMPOBAHHOMN
city4aifHOH BEIOOPKOIA.

YyacTHUKM TPEAOCTaBWIM TpU HaOopa JaHHBIX JUIS [PEIBAPUTEILHOTO  aHaIu3a
MOTCHIIMATBHBIX  MPEUMYIIECTB TPHHATHS CXEMBl CIYYalHBIX  CTPATH(OUIIMPOBAHHBIX
BBIOOpOK. MpaHckas neneranus npegoctaBwia jaaHHbie cbeMku 2004 1., AszepOaiikan —
ceemkn 2007 r., a Kazaxctan — ceemkn 2009 T. (TOIBKO MEIKOBOJHEIE CTaHIWMN). J|aHHEBIE
HPaHCKOW CHEMKH TOJYYCHBI C MCIONB30BAHHEM CXEMbl CTPATH(OUIIUPOBAHHBIX CIYYalHBIX
BBIOOPOK, a JIBE IPyTHE ChEMKH MPOBOIUIIUCH C TIOMOIIBI0 (PUKCHpOBaHHOTO MeTona. Ha puc.
2 MOKa3aHo paclpesesieHNe CTaHIIMHA ChEMOK
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Pucynok 2. Pacnipenesienne cTaHumii: rojiyoble Kpy:KKH COOTBETCTBYIOT JaHHBIM MpaHCcKoii cheMKH,
KpacHbIe — JaHHbIM Ka3axckoii cbeMKH, 3e/1eHble — JaHHBIM A3ep0aiiIKaHCKON ChbeMKH.

BenuuuHa ynoBa 1 KaxIoH ChbeMKH MOXKET OBbITh IIPEACTaBlIeH Kak Ha puc. 3, Ha KOTOpPOM
IUaMEeTp Pa3HOLBETHBIX KPY)XKOB COOTBETCTBYeT 00BeMYy yJoBOB. KoJuuecTBO KpacHOTO,
CHHETO U 3eJIEHOTO I[BETa COOTBETCTBYET A0Jie Pycckoro ocerpa, ceBpIoru u O€Iyru B yIIOBE.
JlaHHBIE BENMYMHBI YIOBOB HEe OBLIM OTKOPPEKTUPOBAHBI ¢ y4eTOM 3(PPEKTUBHOCTH OpYIUi
JIOBa, TakUM 00pa3oM, CpaBHEHHE CHbEMOK HE SBIISETCS KOPPEKTHbIM. JlaHHBIH HOIXON,
HECMOTpPSI Ha €ro MpOCTOTY, IMO3BOJIMII MPOBECTH OOLMI aHAIM3 JAaHHBIX U MPENCTaBISET
ONpEACICHHBII HHTEpPEC.
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Pucynox 3 YjioB Ha CTAaHIUIO JJIsl TPeX ChEMOK MOKa3aHHBIX Ha pucyHke 1. Camplii 00Jb1I0H
KPY’KOK COOTBeTCTBYeT YyJoBY 16 ocerpoB. KpacHblii, cMHMii M KeJITHIH LBETA COOTBETCTBYET
aoge Pycckoro ocerpa, cepproru u 0ejiyru B yJioBe.

OTu JaHHble OBLIM HCIIOJIB30BAHBI AJISI HM3YY€HHMS BO3MOXKHBIX MPEUMYIIECTB NPHUHATHA
MeToJa CTPaTH(GUITMPOBAHHBIX CIIYIaiHBIX CHEMOK. JIaHHEBII MeTo[ ABIISIETCS MOANHUKAIIIEH
MeTona, omucanHoro I'aBpucom n Cmutom (1987%). B ykasamnoit paGoTe GbUI HpoBenEH
aHaJN3 TOYHOCTH OLIEHOK CHEMKH IMPH CTPAaTU(QHKALNWU W PACHpeleeHUH MO OTAEIbHBIM
cTpataM. Hampumep, ucronp30BaHue JAHHBIX HPAHCKOH CHEMKH, C Y4€TOM CTpaTH(UKaIuH
no rmniybune. Ilpu mnpoBeneHUHM CBEMKM OBIIM  BBIAENEHBI TpPU CJOs, ITyOMHOMN
cootBercTBeHHO: OT 2 a0 10, or 10 1m0 50 m ot 50 mo 100 m. Hecmotps Ha TO, 4UTO
HCIIOJIB30BAJIMCh JBa Pa3HBIX Tpaia (MeHbIIeH mauHbl it spyca 2-10 M), Koppekuus c
YYETOM Pa3luYHBIX OpYIUil JoBa He mpoBoauiack. CheMKa Takke Benach B reorpaduyecku
OIpeNIeNIEeHHbIX CTpaTaX, KOTOpble HE YYHUTBHIBAIMCH INPU HPOBEIEHUU aHaNIHM3a. AHaIu3
JNAHHBIX CTPaTH(UIUPOBAHHBIX MO TAyOMHE ¢ momolslo (Gopmynsl ['aBapuca m Cmuta

* Gavaris, S. and S. J. Smith. 1987. Effects of allocation and stratification strategies on survey precision
of survey abundance estimates for Atlantic cod (Gadus morhua) on the eastern Scotian Shelf.
J. Northwest Atl. Fish. Sci. 7: 137-144
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(Gavaris

and Smith,
yBenmmuminacek Ha 2%
00yCJIOBJIEHHOE pacIpelelieHHeM I0 spycam,

1987) mokazain,

CTpaTI/I(i)I/IKaHI/IH HE OKazajoch IIOJIC3HOH,

CTaTUCTUYCCKHUEC NAaHHBIC IO SAPpYyCaM ITOKa3aHbI B Tabm. 2.

Tabxuua 2. UToroBeie cTaTUCTUYECKUE JaHHBIE CTPATH()UIMPOBAHHON CheMKHU Mo Pycckomy
ocetpy, Upan 2004 r.

YTO OTHOCUTENbHasA APPEKTUBHOCTh CHEMKH
Omaromapsi cTpaTHUKaOUW, HO TIPH O3TOM ¢ yMEHBIICHHE,
coctaBmiio 83%. DTO 3HAYMT,
B TO BpeMs KaK KOJHMYECTBO CTaHIIWH,
pachpeneNneHHbIX 0 sSpycaM, OKa3ajloCh KPUTHYHBIM C TOYKH 3pEHHS TOYHOCTH. MTOoroBBIE

SApyc Kommnuectso Cpennuit ynoB | Hucnepcus
CTaHIUH #

1 34 1,79 12,41

2 38 1,03 3,86

3 13 3,15 22,47

OueBUAHO, YTO SAPyC ¢ HAUOONBLUIMM 3HAYEHUEM AMCIEPCHH COOTBETCTBYET HAaUMEHBIIEMY
KOJIMYECTBY CTaHLMM, YTO NPOTUBOPEUUT Teopuu BbIOOpokK. Bo Bpems cemuHapa, Oblia
pa3paboTaHa mporpaMMa, B paMKax KOTOpOil ObUI MPOBEAEH aHAlU3 IMOTEHIHAIbHOTO
BO3JICUCTBHA Mepepa3sMeIIeHUs] CTaHIM MOCPENCTBOM OyTCTpeNnuHra AaHHbIX. Hampumep,
€clii TEepBOHAYAIbHOE pa3MEIIEHUE CTaHLUuM mo TpeMm sipycam (25, 38 u 13) 3aMeHUTH
cnexyromuM obpazom: 25, 20 u 40, TO 3pdexTuBHOCTH, 00yCIOBICHHAs CTpaTH(PHUKALUEH,
HE W3MEHHUTCS, 3aTO  KOMIIOHEHT OTHOCHTEIBHOH d(P()EeKTHBHOCTH, OOYCIOBICHHBIN
nepepasMernieHneM u3MeHuTes oT MuHyc 83% no mroc 15%.

Tot ke camblii MeTOA OBLI MCHOJB30BAH MPH IMOJYYEHWH JAHHBIX CHEMKH IO CEBpIOTE B
Kazaxcrane B 2009 r. [Ipn 3TOM mONaranock, 4to 00JacTh CheMKH ObllIa CTPaTH(HHUIIMPOBAHA
Ha TpU Spyca B COOTBETCTBUU C TIyOMHOW. DP(EeKTUBHOCTH OTHOCHTENBHOW CHEMKH
yBenmuumiiach Onaromapsi crpatudukarmun Ha 0,2%, HO yMmeHblnmwiack Ha 3,1% wu3-3a
HENpaBWIBHOIO paclpelelieHus CTaHIui B sipyce. OHaKO B JaHHOM CJIy4ae M BBIUTPBILI U
noTepst B 3QEKTUBHOCTH HE3HAYUTENBHEL. DTO HE YAWBUTENHHO U, BEPOATHO, O0YCIOBICHO
CTaOMIIBHOCTBIO PacIpeneseHus INIOTHOCTH ceBproru. Kak cnemyer U3 NMpHUBENCHHOW HUXKe
TabIHIbI, CpeAHUH ypoBeHb yaoBoB Obl1 0,22 ocetpa Ha craniuio it Apyca 1 u 0,24 ocerpa
Ha ctaHImio g Spyca 2 (Tabm. 3). 3To OTHOCUTENBFHO PABHOMEPHOE paclpeaesieHHe MOKET
OBITh 00YCIIOBIIEHO HEOOJBLION Bapuamuedl TIyOMHBI MO IUIOMIaTd ChEeMOK, MpPU CpEeIHEM
3HaYeHHUH TITyOUHBI 5,6 M.

Tabnuna 3. TOroBsle CTaTHCTHYECKHE JaHHBIC CTPATHQUIIMPOBAHHOW CHEMKH IO CEBPIOTE,
Kazaxcran 2009 r.

Spyc I'ny6una (M) Komnuectso Cpennuit  yno | Hucnepcus
CTaHIUI #)

1 <4,5 32 0,22 0,31

2 4,5-6,5 42 0,24 0,19

3 >6,5 32 0,09 0,09
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PesynpraTel aHANOrMYHOTO aHaNM3a AaHHBIX Uia Pycckoro ocerpa (Asepbaiimxkan, 2005 r.)
MoKa3aHbl B Ta0m. 4. Best mmomanp cheMKH Oblia pazzenieHa Ha S sipycoB ¢ 11 cranmmsvu B
KaxaoMm sapyce. Takod Buj cTpaTUPHUKAUUU TpuBel K 36% yBenuueHHo 3()(HEKTUBHOCTH
CbEMKH, HO paclpeleleHHe CTaHUuil 1o spycam npuBeao K 19% yMeHbLICHHIO
spdextuBHOCTH. [lONMOXUTENBPHEI TPUPOCT, Onaromaps CTpaTHQUKAINH, OOYCIOBICH
OonpIeld BapUATUBHOCTBIO TIIYOMHEL, a MOTEepS dS(QGEKTUBHOCTH TIPH paclpereleHHH
CTaHLUI Tpeamnonaraer, 4ro J(PQPEKTHBHOCTh TeKylled (UKCUPOBAHHOW CHEMKH C
WCIIOJIb30BaHUEM DPa3pe30B MOXET OBITh YJIydllleHa IepepacipeesieHueM CTaHLIUi Mo
spycam.

Ta6muna 4. IToroBblie CTaTHCTUYECKHE NaHHBIE CTPATH(OUIINPOBAHHON CHEMKH 110 Pycckomy
ocetpy, Azep0aiimkan 2005 r.

Spyc KommaecTtBo Cpennuii  ynmoB | Jwucmepcus
CTaHIMI #)

1 11 0.45 0.27

2 11 1.45 0.87

3 11 0,55 0,27

4 11 0,18 0,16

5 11 0,18 0,16

IIpenBaputenbHble pe3ysbTaThl aHAIU3a TPEX MOJIyYEHHBIX HAOOPOB JaHHBIX II0KA3alH, YTO
1) cTtparudukaus MOXeT MOBBICUTH () (PEKTHBHOCTH CheMKH, 0COOEHHO B TOM CiIydae, Koraa
pacrpeneneHue IUIOTHOCTH SABISIETCS BBICOKO BapHAaTUBHBIM B MPOCTPAHCTBE (HaIpUMep,
AzepOaitmxan, Pycckuii ocerp); 2) pacmpeneleHne TPajoBBIX CTAHIUK MO SPyCy IOJKHO
MPOBOJUTECS C YYETOM JAWUCIEPCHM [UIA CHIDKCHHUS IIOTPELIHOCTEH OLEHKH cpeqHel
IUIOTHOCTH — Y€M BBIIIIE€ BAPHATUBHOCTH INIOTHOCTH, TEM BBIILE JUCIIEPCUs], U, CIEI0BATEIBHO
Oopliree KOJMYECTBO CTAHIIUH JJOJKHO OBITh YCTAHOBJICHO.

AHanm3 JaHHBIX, TIPOBEJCHHBIA BO BpeMsi pabOThl CEMHHAapa MoKasall, Kak 3(dekTuBHOCTD
CHEMKH MOXET OBITh YITydIlIeHa ¢ TOMOIIBIO CTPATH(UKAINH U TIPABIILHOTO paclpeeNICHUs
cTaHIMi 1o spycaM. HecMoTps Ha TO, YTO COIJIACHO TEOpPHUH, ChEMKA CIydYalHBIMHU
cTpaTu(UIMPOBAHHBIME CTAHIUAMH OOecrieunBaeT 0ojiee TOUHYIO OLIEHKY IIOTHOCTU PHIOBI,
OTBET Ha MOCTaBJIEHHBIN BOIIPOC HE CTOJIb OUEBUACH, KOT/Ia PeYb HIET O ChEMKaX OCETPOBBIX
B Kacnuiickom Mope, rae MeToa (UMKCHUPOBAHHBIX CTAHILMM HCIOJIB30BAJICS B TEUYEHHE
necatwieruid. Heo0xonumo ydecTs psiii pakTopoB, TAKUX KaK HENPEpPBIBHOCTh BPEMEHHBIX
cepuil JaHHBIX, TO KaK OTH JaHHbIE HCIOJIB30BATUCH M COBMECTUMOCTb JaHHBIX,
TIpeICTABIEHHBIX PA3HBIME CTPAHAMHE'.

4.2 Ouenka ynciaeHHocTH U onpenenenue O/1Y u 3amacoB oceTpoBbIX B KaCIUHCKOM MOpe

KoncynpranT llapo npeactaBuil pa3BepHyThIH T0OKJIAJA 110 TPAJULMOHHBIM METO/IaM OLIEHKH
YHUCJIEHHOCTH 3aIlacoB, BKJIIOYasl psiZi OCHOBHBIX MOJIENIEH OLIEHKH, TaKUX KaK, OLlEHKa pocTa U
CMEpPTHOCTH, aHAJIU3 KPUBOH YIIOBOB, MOJEIM BO3PACTHOM CTPYKTYpHI, NPOAYKIHOHHbIE
MOJIENIY, aHAJIN3 YJIOBOB U KOJIMYECTBA NPOM3BOJIUTENIEH Ha IOIOJIHEHHE, a TakKe IpaBuiia
peryaupoBaHUsl TPOMBICTIA HA OCHOBE IENEBBIX M IMPENeNbHBIX OPUEHTUPOB. YYaCTHHKAM
OBUIO PEKOMEHIOBaHO MO Mepe HAKOIUICHHUS OIbITa, MEePEXOAUTh OT MPOCTOrO aHaiu3a K

% Van der Meer, J. 1997. Sampling design of monitoring programs for marine benthos: a comparison
between the uses of fixed versus randomly selected stations. Journal of Sea Research 37, 167-179.
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Ooiee coXHBIM MoJensiM. Ha ocHOBe aHHBIX, COOpaHHBIX 10 Hayala CEMHHAapa U3 Pa3HBIX
HUCTOYHUKOB, B KayecTBe IIpUMepa ObUIM IpPENCTaBIEHbl PE3yJbTaTbl aHalIW3a YIoOBa H
KOJIMYECTBO MPOU3BOJUTENEH Ha MOTOIHEHHE AT YpalibcKoi Oemyru (puc. 4). Y4acTHUKA
66U IPOUH(OPMHUPOBAHBI O TUIIE U CTPYKTYpPE BXOJIHBIX JaHHBIX U MUHUMAJIBHOM pa3Mepe
WK BO3pacTe phIOBI IIpU NepBOM BbUIoBe. Ha mpumepe aHannza KpUBOH yJIOBOB i Oenyru
ObUIO TalKe II0Ka3aHO, KaK OLEHKAa YpPOBHEH OOLIed M MpPOMBICIOBOM CMEPTHOCTH MOXKET
OBITh TIPOBENIEHa Ha OCHOBE BO3PACTHOM CTPYKTYphI yioBa (puc. S5). YdacTHHKaM OBLIO
PEKOMEHIOBAaHO MPHUMEHSTHh NaHHBIE METOABI AJS aHajiu3a COOCTBEHHBIX NaHHBIX IOCHE
BO3BPALICHUS B CBOH JTA0OPATOPHH.
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PucyHnok. 4. YJI0B U KOJIMYeCTBO MPOM3BOAMTEIEH HA MONMOJIHEHNE U VISl YPAIbCKoii 6enyru B
YCJIOBHSIX KOHTPOJIS 32 MUHMMAJbHBIM pa3MepoM ocodeii B yjioBax
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PucyHok 5. KpuBas y/a0BOB Misi BOJUKCKOl OeJlyrHm Ha OCHOBE BO3PAaCTHOMl CTPYKTYPBI
npousBoauTesneii B 1986 r. YkiioH juHeliHOi perpeccMu yka3bIBaeT HAa MTHOBEHHYIO 0OIIYIO
CMEPTHOCTB.

Crnenyer OTMETUTb, YTO B TpUMEpe, MPEACTaBICHHOM Ha pUC. S, ObUIM HCHONB30BaHbI
TaHHBIE MO0 BO3PACTHOMY COCTaBY TOJBKO 32 OAWH TOJ, C MPUMEHEHHEM METOla KPUBOH
yJIOBOB, Mojaras MOMOJHEHHE MOCTOSHHBIM BO BpeMeHH. JTO TpeOOBaHME HUKOTAa He
BBITTOTTHACTCS B PEATFHOCTH, TAKOKE KaK IIOCTOSHHBIN YPOBEHB €CTECTBEHHOH U IIPOMBICTIOBOI
CMEpPTHOCTH B TEUEHHH >KU3HU OJHON KOTOPThI. ClenyeT TakkKe OTMETUTh, YTO HEAOCTaTKOM
aHaJIM3a ylIoBa HA TIOTIOJHEHHUE SBISIETCS NTHOPHPOBAHUE BIHSHUS HEPECTOBBIX 3aIlacoB Ha
nonosHeHue. Ecu KOHTpONb yHpaBieHUs OPraHW30BaH HAa OCHOBE aHalW3a YJoBa Ha
MIOTIOJTHEHUE, TO B KAa4eCTBE KOPPEKTHPYIOIIET0 apamMeTpa MPUHATO UCTonb30Bath Fy,, T.e.
MIPOMBICIIOBYIO CMEPTHOCTH, IPH KOTOPOW MHHHMANBHBIA MPUPOCT YJIOBAa Ha ITOIIOJHEHHE
ymensbmaetcst 10 10%, mo cpaBHeHwuio ¢ npupoctoM npu F = 0 (puc. 4). IpogomkuTensHOCTH
KU3HH OCETPOBBIX OYEHb BEIMKA, ITOITOMY BIHMSHHE YKA3aHHBIX JONYIIEHWH Ha TOYHOCTH
napaMeTpoB OLEHKH JJOJDKHA OBITh TIIATETIHHO MPOBEPEHa.

KoncynbranT nokTop MOH TakXke IpeAcTaBi B CBOeM AOKJaae 0030p Mo: - 1)meronam
OLIEHKU C IIOMOLIbIO MIPOAYKIMOHHBIX MOJENEH, KOTOpble MeHee TpeOOBaTEeNbHbI K JaHHbIM,
2) MozieNsIM “‘yJIOB Ha MOMOHEHNE” U 3) CTPYKTYpHOMY aHaIM3Y MO BO3pacTaM,

CZeNaB aKIEeHT Ha T€ METOJbl, KOTOPbIE JIyUIlle BCETO MOAXOAAT K CIydasM HelOCTaTOYHOI'O
KOJIMYECTBA JaHHBIX U MOIPEIIHOCTIM MOoJiesiel U JaHHbIX. HecMoTps Ha TO, UTO ydacTHHKaM
ObUIO PEeKOMEHJIOBAHO HAuMHATH C Oojee IPOCTBIX MOJeNel, TaKuX Kak aHaju3 yJoBa Ha
IIOIIOJIHEHUE, OBLIO OTMEUYEHO, YTO CIENyeT COOJII0AAaTh OCTOPOXKHOCTh MNP UCIOIb30BAaHHU
TakMX METOJIOB, KakK YJOB Ha IONOJHEHHE, KOTOpPbIE YacTO OIIEHHBAIOT IPOMBICIOBYIO
CMEPTHOCTb PHIOBI, HEOOXOAUMYIO AJISi MAKCUMAJIBHOM MPOU3BOINTEIBHOCTH.

JInst COBMECTHBIX 3aIlacOB, TaKMX KaK KAacHHHCKHE OCeTpoBble W A 3(deKTHBHOTO
KOHTPOJSL 32 WX MPOMBICIOM, JOJDKHBI OBITH pa3paboTaHBl COTJIACOBAHHBIC IpaBUIIA
peryaupoBaHust npombicia. [IpuHATHE NOAOOHBIX MpaBUI PETYIMPOBAHUS  MOJXKET
MPEAOTBPAaTUTh HECAaHKIIMOHMPOBAHHOE BMELIATENLCTBO B YNPaBICHHE M OOECIEYHTH
s deKkTHBHOE BHEOPEHNE CTpaTeruil ynpasieHus. [Ipu pa3paboTke MpaBMiI peryIupOBaHUS
MPOMBICTIA YacTO HCIONB3YIOTCA JBa IapaMeTpa; OJHH M3 HUX — 3TO IPOMBICIOBAs
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CMEPTHOCTh, a BTOpPOH — Omomacca 3amacoB. KaxkIblii moka3aTenh MMEET J[Ba KIIFOUEBBIX
OpHEHTHpA: IIeNIeBON U IpenenbHbIi (puc. 6). Llenpro ynpaBieHus SBISIETCS pEryIHpOBaHNE
ATHX JIBYX IMOKa3aTejei, Tak, 4TOObl WX 3HAYCHHS HE BHIXOJIWIM 3a TMpPEAeibl MHTEpBala
MEXIy [IeJIEBBIM U MPeAETbHBIMU YPOBHIMHU.
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Pucynox 6. IpaBuiia pery;impoBanus npombicaa (no Pecrpeno u p., 1998)..

Jnst pa3paboTKM W BHEOPEHWS TOTO WJIM WHOTO TpaBWia PEryJIHpOBaHUS PHIOOJIOBCTBA,
Heo0xouMo 3HaTh Fysy and Bysy oHOBpeMeHHO ¢ TekymuMu 3HadeHusmu B u F. Onnako,
MHOTHE PHIOHBIE XO3A1CTBA HE UMEIOT JIOCTATOYHOTO KOJMYECTBA JAHHBIX IS OIIEHKH ATHX
napamerpoB. Kak moqo0HBIE XO3SHCTBA 1O CHX IMOpP MOTYT HCIOJb30BaTh MpaBHia
perynupoBaHus ~ PHIOOJOBCTBA  JUISL  JOCTIDKEHHS  JIONTOCPOYHOW  yCTOMUMBOCTH?
[IpuBeneHHBI HIDKE TPUMEp SBISIETCS THUIIMYHBIM BapHaHTOM TPaBHJIA PETYIUPOBAHUS
pHIOOIIOBCTBA, OCHOBAHHOTO TOJBKO HA CTAaTUCTHKE YJIOBOB M HEKOTOPHIX OIIEHKAxX
HEPECTOBBIX 3aIaCOB.

E>xeronHble naHHBIE 110 MPOMBICIOBBIM YiloBaM crepisiau B Kacnuiickom mMope cobupaiuch
HeperyJsipHo (cM. BepxHU# rpaduk Ha puc. 7). JlaHHBIX 3a ABEHAALATH JIET HEJOCTATOYHO
IUTsL TanbHeimero aHamusa. [1o3ToMy Ui OIEHKH NPOMYIISHHBIX JIeT (cpequuii rpaduk Ha
puc. 7) Obuia mpoBeAeHa MHTEpHONALUS JlaHHBIE MO KOJWYECTBY MPOU3BOAUTENCH 3a 3TH
rozbl ObLIM MOJIYYEHB! U3 IPYIUX UCTOYHUKOB. HaHeceHue Ha rpaduk 3HaueHUH yI10BOB (OCh
OpJIMHAT) COOTBETCTBYIOIUX 3HAUCHUSIM HEPECTOBBIX 3amacoB (OCh a0CHUCC) IMO3BOJISET
MOCTPOHTH KPHUBYIO MOJOOHYIO KpHUBOH Ha HIbkHeM rpaduke (puc. 7). [lomydaercs kpuBasd,
HaAIIOMHHAIOMIAs KIIOMKY st Tonbga. [Ipeacrapnsercs 0O4eBUIHBIM, YTO €CIH YUCIEHHOCTD
HEpECTOBBIX 3amacoB He ymazer Hmwke 130 Teic. ocobeit, To 3pdeKTHBHOCT MPOMEICTA HE
YMEHBIIUTCS (HWXHHNA Tpaduk Ha cTp. 7).

Crnenyer OTMETHTb, YTO pe3yJbTaThbl, IOIYyYEHHBIE C MCIIOJIb30BAHUEM OIPaHMUYEHHBIX
JAHHBIX JOJDKHBI BOCIIPHHUMATBCS €  OCTOPOXKHOCTBIO. [l0  BO3MOXKHOCTH — ClleayeT
UCIIONH30BaTh JpyrHe HCTOYHUKH WHpopMarmu. [lpaBuia peryiaupoBaHUS IPOMBICIA
cieayeT OOHOBIIATH IO Mepe MOTYYECHUS HOBBIX JaHHBIX.

! Restrepo et al., 1998. Technical guidance on the use of precautionary approaches to implementing
national standard 1 of the Magnuson-Stevens Fishery Conservation and Management Act. National
Oceanic and Atmospheric Administration (US) Technical Memorandum NMFS-F/SPO-31, 54 pp.
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Pucynox 7. IlpaBujo peryJupoBaHHsi NMPOMBICJIA, OCHOBAHHOE HAa YyJOBe (KoJ-Be ocoleii) u
AAHHBIX YHCJIEHHOCTH HEPeCTOBBIX 3aMACOB N0 KACMUICKOIi ceBpIore.
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4.3 PeecTp CyIIECTBYIOIIUX TaHHBIX

CymectByeT 00JNBIIOE KOJMHMYECTBO TOCTYITHBIX MOJENel OIEHKH 3amacoB. Kaxmas monmens
UMeeT CBOM COOCTBEHHBIE TEOpETHYECKHE OOOCHOBAHHMS; B €€ OCHOBE JIS)KAT pa3InvHbIC
JOTYIIEHUsT U crienuduyeckue TpeOoBaHUs K AaHHBIM. Kak BbIOpaTh Monenb, KOTOpas Obl
Haunbosnee 3 (HeKTUBHO HCHOIb30BaNa coOpaHHBIE JaHHBIE U MOTJA MPEIOKUTh Hanbosee
[IEHHBIE PEKOMEHIANH ISl yrIpaBieHus pbiboroBcTBoM? [lepBBIil mar — 3T0 MOHMMaHWE
TOTO, KaKue JaHHbIe ecTh B Hannuue. B pernone Kacnmiickoro Mopsi, CTpaHBI-yIacTHHUIIEI HE
CO3JIaM TIPOTOKOJ OOMEHa NaHHBIMH WM 0a3y MaHHBIX (CeTh) M HH OJHA W3 CTpaH HE
obmamaer wHOpMamUelt 0 TOM, KakHe TaHHBIC COOMpAIOTCS B JPYTHX CTPAaHAX PETHOHA.
O4eBUAHO YTO Tepell BBIOOPOM MOJENU OLEHKH U BHIPAaOOTKOM CcOTIacOBaHHOTO MOAXOAA K
OIICHKE YHCIICHHOCTH 3anacoB  ycranosieHuo O/l i Kacmiickux oceTpoBBIX, cliemyeT
€0311aTh €AMHBIN peecTp AOCTYIHBIX JaHHBIX, C y4aCTHEM BCEX CTPaH PEruoHa.

OOMEH JaHHBIMH BEChbMa BaXKEH JUIsl NIMPOKOMACIITAOHOW OIEHKM COCTOSIHUS 3aracoB B
Kacnmiickom Mope. Pe3ynbTaTbl TpalOBBIX CHEMOK JOJDKHBI OBITH JOCTYIHBI IS BCEX
MIPUKACTIMACKUX CTPaH, T.C. CTPaH, yYaCTBYIOIIUX BO BCEKACITUHCKHX ChEMKax. JDTH JAHHBIC
JIOJDKHBI M3Y4aThCs M aHAIU3UPOBATHCS B aTMOC(HEpPe OTKPBITOCTH M KOJUICTUAIBHOCTH.
OpnHako, Tpu OOCYXJICHWU acleKToB OOMEHa JaHHBIMH BO BpEMs CEMHHApa BO3HHKIN
HEKOTOpbIe MpobieMbl. HecMOTpsi Ha TO, YTO BCE YYAaCTHUKH OCO3HAIOT KJIFOYEBYIO POJIb,
KOTOPYIO HWrpaeT OOMEH JaHHBIMH W HHGOpMaluedl TpHU OIEHKE COCTOSHUS 3aracoB
OCETPOBBIX M pEAIM3allUU IIJIAHOB BOCCTAHOBJICHUS, €MHAS MMO3ULUS M0 JAHHOMY BOIPOCY
He ObuTa BhIpaOoTaHa. Pa3paboTka peecTpa NAHHBIX SIBIISETCS TEPBBIM 3TAllOM IIpoIecca
Kartajoru3aiuu Bo BpeMsi 00CYXIeHHs JaHHOW MPOOJIEMBI, PsiJi YYACTHUKOB IMPEIIONKIIT
WCIIOJIb30BaTh BEOCAWTHI JJISI OMHOCTOPOHHErO MpeCTaBICHHs WHQOpMAIMH. DTO OBLIO
MPU3HAHO B HEKOTOPOW Mepe I1eJIeCO00pa3HbIM, KaK HEKOTOpas albTepHATHBA Ha TEPUOT
pa3paboTKH MEXTYHAPOIHBIX TPOTOKOJIOB 0OMEHA TAHHBIMHU.

Bo Bpemss cemmuapa Opiia pa3paboraHa Tabnwma, B KOTOPBIA ObUTH OOOOIEHBI THITHI
CYLIECTBYIOLIMX IPOMBICIOBBIX (3aBUCUMBIX U HE3aBHCHUMBIX) JAHHBIX JUIS KaKAOH CTpaHbI
(Tabn. 5). B Hammuuu uMeOTCd pa3HOOOpa3Hble [aHHBIX, HA4YMHAas C IPOMBICIOBOH
CTaTUCTUKM M 3aKaHUYMBasg YUCIOM IPOU3BOAUTENEH OCETPOBBIX 3a JOCTATOYHO OOJIBIION
Nepuo]] BpeMeHH (eCTh JaHHbIe, KOTOphle natupytorcs 1896 r.). AzepOaiimkan, Kazaxcran u
Poccuiickas denepanuns o61anaoT pasHOOOpa3HbIMU JaHHBIMH, a V.P. Hpan umeer nanHsie
1o ynoBam, HaunHas ¢ 1950-x 1T, a Takke maHHbIe cheMok mocie 2003 T.

Bonpoc o ToM, Kak 3TW AaHHBIE MOTYT OBITH MHTETPUPOBAHBI B KOMIUIEKCHBIE MOJEIH
OLIGHKM 3allacoB SIBJSETCS Ba)XHBIM BBI3OBOM MJIS T€X, KTO XOTea Obl B3iATh Ha cebd
OTBETCTBEHHOCTh 3a Pa3pabOTKy Mojeiell OLEHKH BCeX 3alacoB OCETPOBBIX B OacceiiHe
Kacnuiickoro Mopst. Ecnu  Bce cTpaHbI-y4acTHHMIBI TOTOBBl M JlaJbllleé  pa3BUBATh
COTPYAHUYECTBO B 00JACTH OLIEHKH YHCJIEHHOCTH M BOCCTaHOBJICHHUS 3allaCOB OCETPOBBIX, TO
ClefyeT YYpenuTh HE3aBHCUMYIO0 pa0O4yl0 Tpymiy T[O OLEHKE YHUCIEHHOCTH U
ycranosinenuto OJ[Y. B cocraB naHHOM rpynmbl JTOJMXKHBI, B IEPBYI OY€pelb, BXOJIUTh HE
yIpaBIeHIbl ¥ TOCHYHKIMOHEPHI, a YUeHBIE U3 BCEX CTpPaH perHoHa. I'pymma J0JKHA UMETh
BO3MOXHOCTh (DYHKIIMOHHPOBAaHMA B KauecTBE KOHCYJIBTaTMBHOIO HAay4yHOIO OpraHa.
VYueHble, BXOSIIE B COCTaB IPYMIIbI JOKHBI OTHOCUTCS K APYT APYTY, IPEXIE BCEro, Kak K
KOJIJIeTaM, a He NPeICTaBUTENIIM CBOMX rocyaapctB. IIpennonaraercs, 4To AaHHas Ipymina
OyzeT 3aHUMAThCs Pa3pabOTKON PEKOMEHIAMHU IO BOCCTAHOBJICHUIO OCETPOBBIMHU 3aIrlacamMu
U UX YNPaBIEHUIO, XOTSA NPHUHATUE KOHKPETHBIX PEIICHUH MOXKET OBbITh B KOMIIETEHIMH
JIPYTHX PErMOHAIbHBIX OPTaHOB.
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Ta6Jmua 5. buonorndeckue JAAaHHBIC X IIPOMBICIIOBAA CTATUCTUKA, CO6paHHI:Ie HpHKaCHHﬁCKHMH CTpaHaMH B Pa3JIMIHBIC IICPUOIBI.

Poccuiickas
Tun faHHbIX Azepoaiigzkan | U.P. Upan Kaszaxcran enepanus 6] | TypkmeHnucTan
HE TO37HEe 4YeM C
OOmmuii yinoB, TOHHBI 1900 He no3aHee yem 1950s 1937 1896 1904-1962, 1995
HE TIO37HEE 4YeM C
bromacca 1 4iCIeHHOCTD PHIOBI B peKax 1900 XXXX 1960 XXXX
TIPIMEPHO TIPIMEPHO 1980 | e  mo3gHee | maHHBIE
BospactHas cTpykTypa yIoBOB 1960s 1990-2003 BO3MOXKHO pasbmie | gem 1960s KacmHUNPX
KommmuectBo nponsBoauTeneit 1960s 1960 ¢ 1960s XXXX
KommyectBo  BBRINYIIEHHOW — 3aBOACKOM
MOJIOJT BO3PAcTOM 110 1 roma 1954 1980-2007 1998 koHer 1950s XXXX
ChbeMKa JIMYUHKH B peKax ¢ 1960s XXXX 1970s ¢ 1960s XXXX
¢ 2003 mna HOxHoro. | ¢ 1996, panee B
Kacnulickas JIeTHsIsI cheMKa 9 M TpajioM Kacnus KacnHUNPX 1981 XXXX
1958-1980,
CeBepokacnuiickas ceeMka 24,7 M Tpasiom | 2002-2009 1958-2006777 1981 XXXX
1958-1980,
Cpennekacrnutickas cbeMka 24,7 M tpagom | 2002 c 1981 1958-200677?? 1958-2009 1958-2009
c
1958-1980, 2003,2004,2006,2008,
IOxxHOKacnutickas cheMka 24,7 M TpasioM 2003 2009 XXXXX 1958-2009 1958-2009
IpomeIciOBOE yeuue 7MM 1992-2003 1960 19627 77
¢ 1960s wmm
JlnvHa peiObI 1960s? 1990-2008 1960 paHbIe 110 1960s?

6

Crenyer oTMeTHTB, 4T0 Poccuiickas denepanns He ObUIa pecTaBiIeHa Ha coBeanny. [looTomy nadopmarys Opuia MoxydeHa oT yIaCTHHKOB M3 JPYTUX CTPaH.
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5. HUToroBbie 3aMeyaHusi ceMUHAPa

CeMuHap OKazajics YCIEIIHBIM Cpa3zy IO JABYM TEXHMYECKHM HalpaBlieHHsSM. Bo-TepBbIX, ObLI
MOJITOTOBJIEH KaTaJor, B KOTOPOM ObUIM COOpaHbl JaHHbIE MO KaXIOW M3 CTpaH-y4yacTHUL. Bbu1
MOJHAT BOIIPOC O HEOOXOMMMOCTH W IIEPBOCTCIICHHOM 3HAueHHE HH(POPMAIMM U OOMeHa
JaHHbIMU. M, XOTd, yyaCTHHKaM CeMUHapa He yJajloch JOCTHYb COIJIACOBAaHHOM MO3UIMU 110
o0OMeHy JaHHBIMH, OBbLT pa3paboTaH PErucTp JAHHBIX, YTO SIBJISIETCSA MEPBBIM 3TAlloM Mpolecca
KaTajoru3auud. HekoTopple YYaCTHHUKM TMPEUIOKWIA B OJHOCTOPOHHEM TOpAIKe OOMeH
JAHHBIMH C TOMOIIBIO BEOCTpaHHUIl. DTO OBLIO MPU3HAHO LENECOO0Pa3HBIM, TOKa HE pa3padOTaHbI
NPOTOKONBI 0OMeHa naHHBIMH. Bo Bpems cemunapa, AsepOaimxan, W.P. Mpan u Kazaxcran
NIPEJOCTABUIIM JIaHHbBIE €XKETOJHbIX CHEMOK, C TeM YTOOBI HE3aBUCHMBbIE KOHCYJIBTAHTBI CMOITIH
NPOBECTH aHANU3 O3TUX JaHHBIX W MPEJIOKUTh 0Oojee OOOCHOBaHHBIE DPEKOMEHAALUH 10
yIyqmeHnro  3(Q(EeKTHBHOCTH CHEMOK C ITIOMOIIGIO TPABWIGHOH  CTpaTU(UKANA |
pacmpeieNieHnsl CTaHLIUH 1o sipycaM. DTO OBIJIO CAEeNaHO BIIEPBBIC U CTAIO PEaIbHBIM MPUMEPOM
oOMeHa JTaHHBIMH.

Bropoe noctwxeHmeM ceMHHapa KacaeTcs pa3padOTKM cxeM cbheMok. Ilo mpuynHam
HUCTOPUYECKOTO IMOpsAAKa, OLIEHKM YUCICHHOCTH 3allacoB B CTpaHaX PErHMoOHa IMPOU3BOIATCA C
HCIOJNIb30BaHUEM JBYX pa3IMYHBIX CXeM CbeMKu. AsepOaiimxkan, Kaszaxcran, Poccuiickas
Oeneparmst n TypkMeHHCTaH IPUMEHSIOT cXeMy (GUKCHPOBAHHBIX CTaHIHUH, B To Bpems kak U.P.
Wpan agantupoBai cTpaTu(UIMPOBAHHYIO MPOU3BOJIBHYIO CXEMy NPH Pa3MEIICHUH CTaHIMH B
CBOMX BoJax. Bce cTpaHbl MoATBEpAMIM Ba)KHOCTh HCIOJIB30BaHMS IOCIEIHEro MOAXOAa Ha
npoTskeHnu Becero Kacnmiickoro mopsi. OnHako, He ObIIO JOCTUTHYTO COTJIACOBAHHOM MO3UIUH
10 BOIPOCY BbIOOpa KOHKpeTHOH Meronuku. Ilocie TexHHMueckoro o030pa U CpaBHEHUS CXEM
(PMKCHUPOBAHHOTO W CIYYalHOTO pacHpenesieHus] CTaHIMK, OCHOBAHHBIX HAa PEallbHbIX JTaHHBIX
CHEMKHU OCETPOBBIX, YIaCTHUKH COITIACHIIUCH, YTO cXeMa (PMKCHUPOBAHHBIX CTAaHIMH MOXKET OBITH
MoruduUMpoBaHa U (WIK) JONOJHEHA CIy4alHO BBIOpaHHBIMH CTaHLUAMH TpajieHus. boiee
TOrO, BCE YYAaCTHUKM IPHU3HAIM HEOOXOAMMOCTh IPOJOJDKEHUS H3YyYEHHS CXEM ChEeMKH M
3¢ (GEKTUBHOCTH CYIIECTBYIOIIUX CXEM MOTyYeHHUS JaHHBIX ChEMKH.

Cy1ecTByeT HacToOsITeTIbHAsE HEOOXOAUMOCTh Pa3BUTHs MOJEJel OILEHKU 3armacoB, KOTOPBIE ObI
oxBaTbIBalii Bce Kacnmiickoe Mope 1 0OBEIUHSIN pa3InyHble HCTOYHUKU JaHHBIX U CBEICHU B
paMKax IENOCTHOro momaxona. [lomoOHBIe MOXENH IODKHBI O0ECIEeUNTh HAACKHYIO OICHKY
COCTOSIHMSI 3aIllacOB OCETPOBBIX M IIOMOYh B pa3pabOTKE CTpaTeTHii BOCCTAHOBJICHHS W
JONTOCPOYHBIX MPABHJI PETYIUPOBAHHS MPOMBICIA, KOTOPHIE JOJDKHBEI OICHUBATHCS C IIOMOIIBIO
METOJIOB OLIEHKH CTPATeTHH YIPABJICHHS, MPEXKAE YeM OHU OyAyT MPUMEHSIThCSA Ha MIPAKTUKE, BO
n30exaHne HEHYXKHBIX OIMMOOK H pacxonoB. ExeromHoe ycranoBmenne OJY momxHO
COOTBETCTBOBATh LIEIHM JOJITOCPOYHOTO YIPABICHUS W MPOBOJUTHCS B COOTBETCTBHUH C
COTJIACOBAaHHBIMH TIPaBHJIAMH PETYJIHPOBaHUS pPHIOOTOBCTBA. B ciydae momoOHON OLEHKH,
npoOJeMsl CBA3aHHBIE C KOI((GUIMEHTaAMH YIOBUCTOCTH W PA3THYUSIMH, O0OYCIOBICHHBIMH
Pa3TMYHBIMU METOIAMH CHEMOK, MOTYT CTaTh MEHee KPUTHIHBIMU.

g npuHATHS NOXOOHOrO IIEJOCTHOTO MOAXOJAd, COTPYAHHYECTBO MEXAY CTpaHaMHU-
y4aCTHUKaMH JIOJDKHO OBITh (hOpMaln30BaHO B BuAe pabouel Ipymmbl IO OLIEHKE 3alacoB U
ycraHoBienuto O/1Y. Dta rpynna JoKHA, TPEXAE BCEro, BKIOYATh B ceOs YUEHBIX U3 BCEX
CTpaH-y4YacTHHI, a HE YHPaBJIEHIEB U APYIHX MPaBUTENBCTBEHHBIX (DYHKIMOHEPOB, U HMEThH
CTaTyC HE3aBHCHUMOTO HAy4YHOTO OpraHa. YueHble, pa0OTallIie B 3TOW TpyNne IOJHKHBI
OTHOCUTBCA K Jpyr Ipyry Kak K 4YjeHaM IpyMIbl, a He IPEeACTaBUTENAM pa3IM4YHbIX CTpPaH.
IIpenmonaraercsi, 4ro 3Ta TIpynma CMOXKET IPEAOCTaBUTh JIyYIIME pPEKOMEHAALNU 10
BOCCTAHOBJIGHMIO M YIPABJICHUIO 3allacaMH OCETPOBBIX; XOTS PEAIbHbIE PELIEHUs MOI'yT
HaXOAMTCS B KOMIIETEHIINH IPYTOro perMOHAIbHOTO OpraHa.

B 3axmoueHue, KOMIUIEKCHAs CTpaTerHs YIpaBIICHHsS KACUMCKUMHU OCETPOBBIMU pPecypcaMu
JOJbKHA OBITh BHEAAPEHA. Y YaCTHUKH OCO3HAJIH, YTO KOJIJIANC OCETPOBBIX 3a11acOB MOXET OBbITH
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o0ycinoBieH psaoM Takux (akTopoB Kak: paspyumieHue Hepectmwanm, HHH mpowmsicen,
9KCIUTyaTanus HeTAHBIX MECTOPOXKIECHUH U pa3BUTHE IPUOPEKHOM 30HBI.

6.

PexoMenpanum cemuHapa

Y4acTHUKM CEeMHHAapa yTBEPIWIN CIEIYIOIIEe:

A.

Opranuzanust cbeMkd. KOHCYIbTaHThl peKOMEHIOBANIN MTEPEUTH K MTPOU3BOIBHON ChEMKE
M, €CIM JTO ONpaBAaHO, TO K CTpaTU(OUKAMOHHBIM METOAaM CBEMKH. bbuH
NIpeJCTaBJIEeHbl Pe3yJbTaThl aHajdu3a METON0B U Ha mpumepe Kacrnmiickoro mopst 6bu10
MPOWUTIOCTPUPOBAHO KaK OIEHUTHh MPEUMYIIECTBAa CTpaTH()UIKAIIMOHHOTO moaxona. B
Ka4yecTBE MPOMEXYTOUHOIO Iara, ObLIO INPEUIOKEHO paclpeleuTh 4YacTb CTAaHIMH
MPOMU3BOJBHBIM CIIOCOOOM, B JOMNOJNHEHHWE K TOW YacTH CTaHIM, KOTOpbIE OBbUIH
pacnperneneHbl GUKCHPOBAHHBIM CIIOCOOOM.

Mertoapl ouneHkd. OmpeneneHue MTOAXOISAIIAX METOJOB OLEHKH OyAeT 3aBHCETh OT
pe3yabTaTOB aHajIM3a CTATUCTHKU YJIOBOB U HMMEIOIIMXCA B HaJIU4YMe OMOJIOTHUECKHX
JAHHBIX. YYacCTHUKM CE€MHMHAapa OCO3HAIM HEOOXOAUMOCTb KOOPIMHALMUHM YCHIHH IIpH
[IPOBEEHUN TOAOOHOI0 aHAIM3a M HM3YYEHHM CIELUAIbHBIX MOJENedl OT IpPOCTBIX K
CIIOKHBIM, a Takxe nonpocun ®AO u npyrue MexayHapOJHbIE OpraHU3alMM OKa3aTh
COOTBETCTBYIOILYIO TEXHUUECKYIO IOMOLIb

Karanoru (peectpsr) mnanHbeIx 1 0OMeH. Bo BpeMst paboThl cemuHapa ObLTH pa3paboTaHbI
KaTaJloTH JAHHBIX 110 YJIOBaM M ChEeMKaM. DTO ObUIO MPU3HAHO IIeJIecO00pa3HbIM H
IPUKACIIMHCKUM CTpaHaM ObLIO NpenIokeHOo OOMEHUBaTbcid MH(pOpMAIMEl 10 OLEHKe
YHCIIEHHOCTH MEXIy co0o0ii. Pa3paboTka 1eHTpasn30BaHHOM 0a3bl JAHHBIX MOXET CTaTh
BaXHBIM BKJIQJIOM B YJIy4YIEHHE OLIEHKM 4YucieHHOCTH. OleHka 3amacoB Tpedyer
UHTETpallid BCEd COOTBETCTBYIOIEH WH(POPMALMK, COOpAaHHOW MPUKACTHICKUMHU
rOCyJapCTBaMHu.

IIpaBuiia perynupoBaHHs IPOMBICIA M CTPATErMM BOCCTAHOBIIEHMs 3amacoB. HanexxHas
OLIEHKA SBJISIETCS HEOOXOIMMBIM YCIOBUEM PAa3BUTHS IIPABUI PErYJIHMPOBAHUS IPOMBICIIA
U, B cilydae HEOOXOAMMOCTH, CTpaTerMid BOCCTAHOBJIECHHUSA. DBbUIO pEeKOMEHI0BaHO
pa3paboTaTh OPUEHTHUPHI I Kaxaoro Buaa (F 1 yucieHHOCTh MOy WK LieJIeBble
YpOBHH OHOMAcChl, TOPOTOBBIE YPOBHM M T.A.), a TaKXkKe MpaBUIa PEryIUPOBAHUS
IIPOMBICIIA U CTPATETUN BOCCTAHOBIICHHUSL.

HOFpeH.IHOCTI/I BCCX JaHHBIX TpaHOBOﬁ cbeMkH. [Tomumo pacdeTra CpeaHnux 3HAUYCHUM Ha
OCHOBC JIAaHHBIX CBEMKH, HCO6XOI[I/IMO YKa3bIBaTh IMOI'PCHIHOCTH OICHOK (zmcnepcm[,
CTaHAapTHOC OTKJIOHCHUE, CTaHAApTHAaA OH.[I/I6K21).

HecmoTpst Ha TO, 9TO KOHCYJIBTAHTBI IPEIUIOKAIH PsIJl HOBBIX METOZIOB OLICHKH 3aI1aCcOB, CEMHHAP
HE CMOT BbIpa0OTaTh €JUHYIO COITIACOBAaHHYIO METOJUKY OLIEHKM 3aIlacoB, BBHJYy HeIOCTaTKa
MUMEIOIINXCSl B HAJIMYME JAHHBIX M BPEMEHH, HEOOXOMUMOTO U aHanu3a. [losToMy ceMuHap
PEKOMEHJIOBAJ YIIy4lIaTh CYHIECTBYIOIINE U U3y4YaTh HOBBIE METOBI, © OTMETHI HEOOXOAMMOCTh
OpraHu3anuu JomnodHuTenbHoro cemuHapa ®AO s oOCyXIeHUs pe3yabTaTOB MPUMEHEHHS
9THX METOMAOB.
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Appendix A
Agenda

Thursday, 24 September 2009
9:00 - 9:30 Registration
9:30-9:45 Welcome and logistics scope of the workshop, adoption of the agenda. FAO

9:45-10:45  Overview of the chronological development of FAO’s involvement in the Caspian
sturgeon fishery survey and TAC methodologies — progress and issues remained. FAO

10:45 —11:00 Coffee break

11:00 — 11:30  Country report on current state of the sturgeon fishery, management plans in place
and issues/concerns. Iran

11:30 - 12:00  Country report on current state of the sturgeon fishery, management plans in place
and issues/concerns. Russia

12:00 — 14:00 Lunch

14:00 — 14:30 Country report on current state of the sturgeon fishery, management plans in place
and issues/concerns. Kazakhstan

14:30 — 15:00 Country report on current state of the sturgeon fishery, management plans in place
and issues/concerns. Azerbaijan

15:00 — 15:30  Country report on current status of the sturgeon fishery, management plans in place
and issues/concerns. Turkmenistan

15:30 - 16:00 Coffee break

16:00 — 17:00 Potential ways to move ahead with the Caspian sturgeon fishery survey and stock
assessment. Consultants

Friday, 25 September

9:00 — 9:45 FAO Regional Fishery Body for the Caspian Sea - its major functions and roles in the
region. Raymon van Anrooy FAO-SEC

9:45-10:30  Current methodologies of field survey and stock abundance estimation — discussion.
All participants

10:30 — 10:50 Coffee break

10:50 - 12:00 Temporal changes in field survey and difference between countries — discussion. All
participants

12:00 — 14:00 Lunch
14:00 — 15:30  Standardization of past field surveys and abundance estimation of the whole Caspian

Sea — discussion. All participants
15:30 - 15:50 Coffee break
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15:50 - 17:00  Standardization of past field surveys and abundance estimation for the whole Caspian
Sea. All participants

Saturday, 26 September
9:00 — 9:45 The needs of field abundance survey and standardization of future survey design. All
participants

9:45-10:30  Agreement on joint analysis of historical survey data and future survey design. All
participants

10:30 — 10:50 Coffee break

10:50 — 12:00 Agreement on joint analysis of historical survey data and future survey design. All
participants

12:00 — 14:00 Lunch

14:00 — 15:30 Review of modern methodologies of stock assessment, reference points and TAC
determination. Consultants

15:30 - 15:50 Coffee break

15:50 - 17:00 Review of modern methodologies of stock assessment, reference points and TAC
determination, Consultants

Sunday, 27 September

9:00—10:30  Review of the methodologies of stock assessment and TAC setting for the Caspian
sturgeon stocks. Caspian states

10:00 — 10:15 Coffee break

10:15-12:00 Review of the methodologies of stock assessment and TAC setting for the Caspian
sturgeon stocks. Caspian states

12:00 — 14:00 Lunch

14:00 — 15:30 Potential improvement to the current methodologies of stock assessment and TAC
setting for the Caspian sturgeon stocks. All participants

Monday 28 September

9:00—10:30  Regional joint stock assessment and TAC setting of the Caspian sturgeon stocks.
Caspian states

10:00 — 10:15 Coffee break

10:15-12:00 Regional issues in the management and conservation and sustainable use of the
Caspian sturgeon stock. All participants

12:00 — 14:00 Lunch
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14:00 — 15:30 The way ahead for the Caspian sturgeon stocks. All participants

15:30 — 15:50 Coffee break

15:50 — 17:00 The way ahead for the Caspian sturgeon stocks. All participants

Tuesday, 29 September

9:00 - 10:30  Formulation of conclusions and recommendations of the workshop. All participants
10:00 — 10:15  Coffee break

10:15-12:00 Formulation of conclusions and recommendations of the workshop. All participants
12:00 — 14:00 Lunch

14:00 — 15:30  Adoption of the report. All participants
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[punoxenue A

IMoBecTka [Ansa

YerBepr, 24 ceHTs10ps
9:00 - 9:30 Perucrpanus

9:30 - 9:45 IIpuBeTcTBHE M OpraHM3allMOHHBIE BONPOCHl CEMHUHApA, MPUHSATHE MOBECTKU JHS
DAO

9:45-10:45  Xponomorudeckuii 0030p yuactus PAO B oreHKe MpoMbicia oceTpoBbIX B Kacrmu
u meroponorud OlY — pa3BuTHE U HEpEIIEHHBIE BOIPOCHI DAO

10:45 - 11:00 IlepepsiB Ha KOde

11:00 - 11:30  [okymag o TEKyImIEeM COCTOSHHW TPOMBICIIA OCETPOBBIX, IIaHAaX YIpaBIEHHs Ha
MecTax | mpobieMax/3anadax B ctpane Mpan

11:30 - 12:00 [okymag O TEKyIIEM COCTOSHHU IPOMBICNIA OCETPOBBIX, IIaHAaX YIpPaBICHHUS Ha
MecTax U npobiiemax/3afaqax B ctpade Poccus

12:00 - 14:00 O0en

14:00 - 14:30 Mokymag O TEKyIIEM COCTOSHHW TIPOMBICIIA OCETPOBBIX, IIaHAX YIpaBIEHHsI Ha
MecTax u npobiemax/3agadax B crpane Kazaxcran

14:30 - 15:00 [okynag O TEKyIIEM COCTOSHHU IPOMBICNIA OCETPOBBIX, IIaHAaX YIpPaBICHUS Ha
MecTax U mpobiemax/3anavax B cTpane AsepOaiimkan

15:00 - 15:30 [lokymag O TEKyIIEM COCTOSHHU IIPOMBICNIA OCETPOBBIX, IIaHAaX YIpPaBICHUS Ha
MecTax M pobJeMax/3aiadax B cTpane TypKMeHHCTaH

15:30 - 16:00 TIlepepsiB Ha KOde

16:00- 17:00 IloreHnumanpHbIe MYTH AaTbHEHINEH pearn3aliil CheMOK IPOMEICIIA OCETPOBBIX B
Kacnnu n onenku 3anacos KoncynpTanTtsl

IaTauua, 25 cenTsadps

9:00 - 9:45 Pernonansueiii peidoxossiictBennsiii opran ®AO ans Kacnmiickoro mMopst — ero
OCHOBHBIE (DYHKIMH U poir B peruone Paiimon Ban Aupooit ®AO - SEC

9:45-10:30  Tekymue MeTOIbI OJEBOM CHEMKH M OLIEHKH YHCIEHHOCTH 3allacoB — OOCYKICHUE
Bce yuactHuku

10:30 - 10:50  TIlepepsiB Ha KOde

10:50 - 12:00 M3meHeHHsT BO BpPEMEHHM IIOJIEBBIX CHEMOK U pa3uuusi MEXIy CTpaHaMH -
oOcyxnenue  Bce yuacTHUKHT

12:00 - 14:00 OOGen
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14:00 - 15:30  CrangapTu3aiysi HOpONUIBIX MOJIEBBIX ChEMOK M OLEHKH YHCICHHOCTH 3alacoB BO
BceM Kacnuiickom Mope - o6cyxaenne Bce yuacTHUKH

15:30 — 15:50 TIlepepsiB Ha KOde

15:50 — 17:00 CrangapTu3aiysi TpONIUIBIX MOJEBBIX CHEMOK M OIEHKH YHCIEHHOCTH 3alacoB BO
BceM Kacnuiickom MopeBce yuacTHUKH

Cy000Ta, 26 ceHTn0pst

9:00 - 9:45 TpeOGoBaHUs OLIEHKN YUCIEHHOCTH 3aIacoB B TOJIEBBIX YCIOBUSIX M CTaHAPTU3AIUS
Oynymieil CheMKH Bce yuacTHukH

9:45 -10:30 CornamnieHue 0 COBMECTHOM aHalM3€ JAHHBIX CHEMOK 3a MPOMUIbIE TMEPHOIBl W
TUIAHUPOBAHUM OYyAyIIeH CheMKH Bce yuactHukH

10:30 - 10:50 IlepepsiB Ha KOde

10:50 - 12:00 CornamieHue 0 COBMECTHOM aHaJHM3€ JAHHBIX CHEMOK 3a MPOIUIbIE TEPHOIBI W
TUIAHUPOBAHUM OYyAyIIeH CheMKH Bce yuactHukH

12:00 - 14:00 OOGen

14:00 - 15:30 O030p COBpEMEHHBIX METOJIOB OLIEHKH 3aIlacoB, OMOPHBIX KPUTEPHEB M BETUYHUHBI
OLY KoHCynbTaHTHI

15:30 - 15:50 TIlepepsiB Ha KOde

15:50 —17:00 OO630p COBpEMEHHBIX METOJIOB OLIEHKH 3aIlacoB, OMOPHBIX KPUTEPHEB M BETUYHUHBI
OAY KoHCynbTaHTHI

Bockpecenbe, 27 ceHTs10psI

9:00-10:30  O030p MeronOB OIcHKM 3amacoB W BenmuuuHbel OJY s 3amacoB ocetpa B
Kacrmmiickom mope IIpukacnuiickue rocynapcTaa

10:00 - 10:15  TlepepsiB Ha KOde

10:15-12:00 OO630p meromoB oreHkKH 3amacoB W BemmuuHbel OJlY s 3amacoB ocerpa B
Kacmmiickom mope IIpukacnuiickue rocynapcTaa

12:00 - 14:00 O0Oex

14:00 — 15:30 TloTeHUMAaNBHOE YIYYIIEHHE TEKYIEH METOOJIOTMH OIEHKU 3alacoB U BETHYMHBI
OLY nuis 3amacos ocetpa B Kacniniickom mope Bce yuacTHUKH

15:30 - 15:50 TlepepsiB Ha KOde

15:50 - 17:00 TloTeHuMaNBHOE YIYYIIEHHE TEKYIIEH METOIOJIOTHH OIEHKU 3alacoB U BETHYHUHBI
OJNY ms 3amacoB ocerpa B Kacrmiickom mope  Bce yuacTaHukm
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IoneneabHuk, 28 ceHTAOPA

9:00 - 10:30  PeruvoHanbHasi COBMECTHasl OlLiIEHKa 3amacoB M BeianuuHble OJ1Y s 3amacoB oceTpa
B Kacrimiickom mope  IIpukacnmiickue rocynapcTsa

10:00 - 10:15  TlepepsiB Ha KOde

10:15-12:00 PernoHnanbHble BONPOCH! YHPABICHUS, COXPAHEHHUS U YCTOWYMBOIO HMCIIOJIb30BAHUS
3amacoB oceTpoBsIX B Kacniniickom mope Bce yuactHukH

12:00 - 14:00 O0en
14:00 — 15:30 bynymee 3amacoB oceTpoBbix B Kacruiickom Mope Bce yuactauku

15:30 - 15:50 TlepepsiB Ha KOde
15:50 - 17:00 Bynymiee 3amacoB oceTpoBbix B Kacnuiickom Mope Bce yuactauku

Bropuuk, 29 cenTsiops

9:00 - 10:30  ®opmynrpoBaHHE BBIBOJIOB M peKOMeHAaUi cemMruHapa Bee yuacTHUKH
10:00 - 10:15 TlepepsiB Ha KODE

10:15-12:00 ®opmynupoBaHHEe BEIBOJIOB M peKOMeHAaUi cemMuHapa Bee yuacTHUKH

12:00 - 14:00 O0en

14:00 — 15:30 IIpunsartue ordyera o cemMuHape Bce yyacTHUKH
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APPENDIX B/ IIpuio:xenue b

List of Participants/ Cniucok yyacTHUKOB

AZERBAIJAN/ ASEPBAMIKAH

Mehman AKHUNDOV/

Mexman AXYHJIOB

Director of Azerbaijan Fisheries Research
Institute, Ministry of Ecology and Natural
Resources of Azerbaijan Republic

Az 1008, 16, Demirchizadeh str

Baku

Tel: + 994124962280

Tel/Fax: +994124963037

E-mail: azfiri@azeurotel.com

Tariyel MAMMADLY/ Tapwanp

MAMMA J1JIbI

Chief Advisor

Ministry of Ecology and Natural Resources
of Azerbaijan Republic

Department of Reproduction and

Bioresources Protection
Geydar Aliev, 50
Baku
Tel: + 99412 5670114
Fax: 499412 5667675
E-mail: tariyelmamedli @rambler.ru

Fizuli NABIEV/®uzynet HABMEB

Assistant Director of Fisheries Protection
Service

Department of Reproduction
Bioresources Protection

Geydar Aliev, 50

Baku

Tel: + 99412 5670114

Fax: 499412 5667675

and

ISLAMIC REPUBLIC OF IRAN/
HNCIAMCKAS PECIIYBJIMKA UPAH

Shahram ABDLMALAKI/
AxPAM ABIOJIMAJIAKHN
Head of Stock Assessment Department
Inland Water Aquaculture Research Institute
P.Box 66
Bandar Anzali
Tel: + 98 181 32295 (office)
+98 911 336 75 70 (mobile)

45

Fax: + 98 181 322 30 70
E-mail: abdolmalaki2001 @yahoo.com

Mohammed Reza BEHROUZ
KHOSHGHALB/ MOXAMMAJZI  PE3A
BEXPY3-XOHII'XAJIb

Stock Assessment Expert

International Sturgeon Research Institute
(ISRI)

Rasht — Guilan

Tel: + 98 132 5743724-4

Fax: + 98 132 57443722

E-mail: m_r_khoshghalb@yahoo.com
khoshghalb@sturgeon.ir

Mahmoud TVAKOLI/

Moxmyn TABAKOJIbI

Head of Stock Assessment

International Sturgeon Research Institute
Rasht -Guilan

Tel: + 98 132 5743724-4

Fax: + 98 132 57443722

E-mail: m_tavakoli_e@yahoo.com
tavakoli @sturgeon.ir

KAZAKHSTAN/ KA3BAXCTAH

Nurjan KAZTAY/ HyPxAH KA3TAU
Expert
Ministry of
Committee
Kenesary, 36
Astana
Tel: + 7717274 27 11
Fax: +7 717274 27 04
E-mail: fich18 @minagri.kz

Agriculture, Fisheries

Nikolay POPOV/ HUKOJIA TTOTIOB
Senior Scientist

“KazNIRRH” Aytrau Branch Office of
Kazakh Institute of Fisheries Research

Atyrau

Mira, 90

Tel: + 727 2244400
Fax: + 727 2244400
E-mail: fich63@mail.ru



Serik TIMIRKHANOV/

Cepuxk TEMHUPXAHOB

Head of Monitoring Department

Kazakhstani Center of Environment and
Bioresources

Atyrau

Balykshi Bayzhigitova, 47

Tel: + 727 2262791

Fax:

E-mail: office_almaty @kazceb.kz

s.timirkhanov @kazceb.kz

TURKMENISTAN/ TYPKMEHUCTAH

Maya KHODJIEVA/ Maiia XOXKAEBA

Chairman of Department

State Enterprise of the Caspian Sea Issues at
the President of Turkmenistan

744000, 56, Archbil Avenue

Ashgabat

Tel: + 99312 403701

Fax: +99312 403045

E-mail: gphazar@online.tm

Yagmur KOCHUMOV/ Armyp KOYYMOB
Chairman of Department

Ministry of Foreign Affairs of Turkmenistan
744000, Magtymguly Avenue, 83

Ashgabat City

Tel: + 99312 354088

Fax: +99312 354142

Muhy OWEZOWICH MUHIYEV/

Myxu MYXUWEB

Vice Chairman

State Committee of Fish Industry of
Turkmenistan

744000, 54 A, Magtymguly Avenue

Ashgabat City

Tel: + 99312 271067

Fax: +99312 273860

E-mail: m.muhyyew @mail.ru
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HALIUM

Yimin YE/ Unmun E

Senior Fishery Resources Officer

Fisheries Management and Conservation

Service (FIMF)

Fisheries and Aquaculture Management
Division

Fisheries and Aquaculture Department

Viale delle Terme di Caracalla

00153 Rome, Italy

Tel: + 39 06 57054592

Fax: + 39 06 57053020

Email: yimin.ye@fao.org

Michiel FRANSEN/ Mexun ®PAHCEH

Fisheries Intern.

Sub-Regional Office for Central Asia
(FAO SEC)

Wageningen University

Netherlands

Email: michiel.fransen @wur.nl

John JORGENSEN/ En EPTEHCEH

Fishery Resources Officer

Fisheries Management and Conservation

Service (FIMF)

Fisheries and Aquaculture Management
Division

Fisheries and Aquaculture Department

Viale delle Terme di Caracalla

00153 Rome, Italy

Tel: + 39 06 57056787

Fax:+ 39 06 57053020

Email: john.jorgensen @fao.org

Robert MOHN/ bo6 MOH

FAO Consultant

Department of Fisheries and
Oceans Canada

I Challenger Dr Dartmouth

Nova Scotia B2Y 4AZ

Canada

Tel: + 1 902 4264592

E-mail: mohnr @mar.dfo-mpo.gc.ca



Cana SALUR/ JIxsaa CAJIIOP

Secretary

Sub-regional Office for Central Asia
(FAOSEC)

Ivedik Cad. No.55 Yenimahalle

Ankara, Turkey

Tel: +90-312-3079510

Fax:+90-312-3271705

E-mail: cana.salur@fao.org

Alexei SHAROV/ Anexkceii IIAPOB
Program Leader (FAO Consultant)
Fisheries Service

Maryland Department of Natural Resources
580 Taylor Avenue Annapolis MD 21401
United States of America

Tel: + 1410260 82 88

Fax: + 1410260 82 79

E-mail: asharov@dnr.state.md.us

Raymon VAN ANROOY/

Poiimon BAH AHPOU

Fishery Officer

Sub-regional Office for Central Asia
(FAOSEC)

Ivedik Cad. No.55, Yenimahalle

Ankara, Turkey

Mobile: +90-0533 705 50 74

Tel: +90-312-3079520

Fax:+90-312-3271705

E-mail: Raymon.vanAnrooy @fao.org

Svetlana EROZGEN
Translator / Interpreter
Antalya, Turkey

Tel: 490-242-237-05-77
Mobile: +90-533-729-33-17
E-mail: svetachik@mail.ru

Tasha N. YASHUTKINA
Translator / Interpreter
Antalya, Turkey

Mobile: + 90 535 202 82 28
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Appendix C

Prospectus

Background

Following a request from the Secretariat of the CITES, FAO in 2004 provided an assessment of the
methodologies used in managing the Sturgeon Fisheries in the Caspian Sea. To assist the Caspian
countries in amending the weaknesses identified at that time, FAO and CITES jointly organized the
Technical Workshop on Stock Assessment and Total Allowable Catch (TAC) Methodologies in
November 2008 in Rome, Italy. The Workshop:

1. reaffirmed that in order to be able to produce an assessment of the entire stocks, it is necessary
that the collection of information, and the stock abundance estimates from trawl surveys, should
cover the whole area of the stock distribution with a single methodology as failure to comply with
this requirement may bias the estimates in unknown ways;

2. recommended that the Commission on Aquatic Bioresources continue improving the
methodology by reviewing a methodology that includes all relevant data and calculates stock
status and biological reference points; and

3. recommended that two technical workshops for specialists of the Caspian countries be organized
with FAO support, one on survey estimation methods for sturgeons of the Caspian Sea, including
both survey design and the analysis of the resulting data and the other on the application of
modern methods for stock assessment and TAC estimation for sturgeon species of the Caspian
Sea.

The 14th meeting of the CITES Animals Committee (Geneva, Switzerland, 20-24 April 2009) endorsed
the recommendations above, and urged the range states to consider all the recommendations of the Rome
Workshop and requested the Standing Committee ask range states to provide a report to the 15th
Conference of the Parties (at Doha, Qatar in 2010) on progress made in improving the existing sturgeon
stock assessment and TAC determination methodology.

FAO is organizing a six-day workshop for the five Caspian countries which will cover both the survey-
based methods for the estimation of stock abundance and the application of modern methods of stock
assessment and TAC determination to the Caspian Sea sturgeon fisheries.

Objectives of the Workshop

The Workshop will be a strictly technical event, and to ensure a successful meeting, participants must
have both relevant technical knowledge and practical experience and be directly involved in the
assessment and setting TAC for the sturgeon fisheries in the Caspian Sea. Detailed criteria for the
nomination of workshop participants are listed in the section of “Selection of Participants”.

The participants are expected to provide the Workshop with technical details about their country’s survey
methods, stock assessment, and TAC setting methodologies. The Workshop will then discuss technical
aspects of the current methodologies and practices in the five Caspian countries and pursue agreement, if
possible, on the methodologies and standard procedures that could be adopted in the future development
of harvest strategy and conservation measures for the Caspian Sea fisheries.

The Workshop will have the following objectives:

1. review the current methodologies of field survey and stock abundance estimation in Caspian
countries;
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2. review modern methodologies of stock assessment, reference point selection and TAC

determination;

3. pursue agreement among the five Caspian countries on the survey design and data analysis and
the methodologies of stock assessment and TAC setting;

4. identify possible next steps.

Data and Venue

The meeting will take place in Antalya, Turkey from 24 TO 29 September 2009 and will be hosted by the
FAO sub-regional office for Central Asia (FAO SEC).

Expected Outputs

A bilingual report (Russian and English) containing conclusions and recommendations of the workshop
will be drafted during the meeting. A regional action plan will be included together with any proposals for
follow-up actions.

Agenda

FAO consultants who are experts in stock assessment and fishery management will review and pre-
analyze the data submitted by Caspian countries and develop some specific models that are tailored to the
Caspian sturgeon fisheries. They will then present their analytical results to the workshop, including
general issues and concerns of the Caspian sturgeon fisheries and modern methods of stock assessment
and TAC setting that may be applied to the sturgeon fisheries. Each country is therefore requested to:

1. provide data in advance of the workshop before September 1 so that it can be reviewed by the
consultants/FAQO; and

2. prepare a 30 minutes presentation on its abundance survey, stock assessment and TAC setting
practice.

Languages

As has been the case for the other workshops under this project, simultaneous interpretation between
English and Russian will be provided.

Registration and participation costs

FAO will organize and pay for all travel expenses and will provide a per diem for the duration of the
workshop. However, it is the responsibility of the participants to obtain the necessary travel documents
(i.e. visa).

Selection of participants

Invitations are circulated through the focal points of the organization and other appropriate channels,
requesting each country to nominate three workshop participants:

1. a fishery stock assessment scientist;
a fishery biologist/ecologist who has full knowledge of the country’s field survey and biology of
sturgeon species; and

3. a fishery manager who is directly involved in the design and implementation of fishery harvest
strategy and management regulations.

In addition to the participants from the Caspian countries there will be facilitators from FAO and resource
professionals from relevant international agencies may be invited.
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For the purpose of smooth organization of the logistics and travel arrangements involved with the
meeting, you are kindly requested to provide the names and the titles of the people representing your
country together with a short description of their duties as soon as possible and not later than 25 July.
Nominations should be sent to: to Mr Kevern Cochrane (kevern.cochrane@fao.org) with copy to
Mr John Jorgensen (john.jorgensen @FAOQ.org). If you have any inquires regarding the workshop, please
address them to Mr. John Jorgensen.
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IIpunioxenue B
IIpocnekT
IpeanocbLaku

ITo mpocwbe cexperapnara KoHBEHIIMHM O MEXAYHAPOIHON TOPrOBJIE MCYE3AIOMIMMH BUIAMH TUKOM
¢daynsl u ¢unoper (CUTEC), ®AO B 2004 rogy mam OLEHKY METONOJIOTHI, HMCHOIBb3YEeMBIX B
YIpaBIeHUN PBIOHBIM XO3iHCTBOM oceTpoBbIX B Kacmuiickom mope. s okazaHHs HOMOLIH
MPUKACTIHACKAM TOCYIapCTBaM B ONPEACICHUH CIa0bIX CTOPOH, BRIABICHHBIX B TOT mepuoa, PAO u
CUTEC coBMeCTHO OpPraHM30BaJM TEXHUYECKHH CEMHMHAp IO METOMOJIOTHSIM OLIEHKM 3allacoB U
obmrero pomycrtumoro yiosa (OAY) B HostOpe 2008 roga B Pume. CeMuHap BBHIMOJHUI CIELYIOIIUE
3a7aun:

1.  moarBepawi, 4TO AJISL TOrO, YTOOBI MMETh BO3MOXKHOCThH IIPOM3BOJIUTH OLIEHKY BCEX 3allacos,
HE0O0XO0AMMO, 4TOOBI cOOp MH(OpPMALIMHU, a TaKXKe OIEHKA YHCIESHHOCTH 3aracoB OJyaroaaps
TPaJOBBIM OOCIICIOBAaHUSAM OXBATHIBAJIM BCIO TEPPUTOPHIO PACIPOCTPAHEHUS 3aracos,
UCIIOJIB3Ysl €IMHYI0 METOA0JIOTHIO, TaK KaK HECOOII0IeHHE ITOr0 TpeOOBaHU MOKET UCKAa3UTh
pe3ysbTaThl OLIEHKU B HEOIIPEIEJIEHHYIO CTOPOHY;

2. pexomennoBan Komuccuu 1o BOAHBIM OuoOpecypcaM IPOAOJDKUTH COBEPILICHCTBOBAHUE
METOJIOJIOTHH MyTeM MepecMOoTpa METOJIOJIOTHH, BKIIOYAIOIIel B cebs Bce COOTBETCTBYIOIINE
JJaHHBIE U PACCUUTHIBAIOIIEH COCTOSHUE 3a11acOB U OMOJIOIMYeCKOM TOUKHU OTcUeTa, U

3. pEeKOMEHJOBal OPraHM3ALMI0 ABYX TEXHWYECKHMX CEMHUHApOB JJIS CIEHUAIMCTOB U3 CTpaH
[Ipukacrmiickoro pernona npu nomuepxkke ®AO. OauH ceMUHAp MO0 METOIaM OTHOCHUTEIIBHOM
OLICHKM HCCIEOBaHM OCeTpoBbIX BHAOB Kacmmiickoro Mops,  BKIOYas pa3paboTKy
HCCIIEIOBAHUS U aHAJIM3 TIOJIyUYEHHBIX PE3yJIbTaTOB; U APYrOH - 10 IPUMEHEHHIO COBPEMEHHBIX
METO/I0B OLIEHKH 3anacoB U oueHkd OJY ocetpoBbix BU0B B Kacnuiickom Mope.

Komurer no sxxuBotHeiM CUTEC Ha cBoeM 14-om 3acemanuu, npomeamem 20-24 anpens, 2009 roaa B
XKeneBe, omoOpui peKOMEHIAIMK BBIIIE, W HACTOATENHFHO MPH3BA YYaCTBYIOUIME TOCYIapCTBa
paccMoTpeTh Bce pekoMeHpaimu Pumckoro comemanus. Kpome toro, Komuter CUTEC mpocun
[locTosHHBIE KOMHTET OOpaTUTbCA KO BCEM YYACTBYIOIIMM TOCyAapcTBaM C MPOCKOOH o
IIPEACTABIEHUH OT4YeTa O JOCTUIHYTOM IIPOrpecce B YCOBEPIUEHCTBOBAHUHM OLIEHKH HMEIOLIUXCS
3amacoB OCeTpoBbIX U MeTouku onpenenenus OJ1Y Ha 15 Kondepenuu Cropon (B Jloxe, Karape, B
2010 r.).

B a10i1 cBa3u, PAO opraHusyeT LIECTUAHEBHBIH CEMHHAp Ul ILITH NPUKACIUICKUX TOCyIapCTB,
KOTOPBII OyJeT 0XBaThIBaTh KaKk MPUMEHEHHE COBPEMEHHBIX METOJIOB OLIEHKH YUCICHHOCTH 3aI1acoB,
Tak 1 onpenenenue OLY s Kacnuiickoro oceTpoBoro pelo0oioBCTBa.

enu cemuHapa

JlaHHbIl ceMuHap OyzmeT SBIAThCA Cyry0O TEXHHMUECKUM MEpOIPHUSATHEM, M Ul OOECIEeUEeHHUs ero
YCIIELIHOTO NPOBEICHUS, YYAaCTHHUKU JOJDKHBI HMETh COOTBETCTBYIOLIME TEXHUYECKHE 3HaHUA,
MIPaKTHUUECKUH OIBIT U MPUHHMATh HEMOCPEICTBEHHOE ydacThe B OlleHKe U onpeneneHun OJ[Y
OCeTpoBBIX PBHIOHBIX 3amacoB B Kacnmiickom Mope. IlogpoOHble KpUTEepHH A BBIIBHYKEHHS
YYaCTHUKOB CEMHHApa, IEPEUHCIICHBI B paszeine "BriOop yuacTHHUKOB".

Y4YacTHUKH, KakK OXKHAAETCS, NPEACTaBIT Ha CEMHMHape TEXHUUYECKHE JeTald O MeToAax
HCCIIeIOBaHUs, OLIEHKM 3allacoB, a Takxke MeTrojosoruit ycranossenus OJlY B cBoeit crpane. Ha
ceMHHape OyayT OOCYXKIaTbCd TEXHHYECKHE ACIEeKThl COBPEMEHHBIX METOAOB U TMPAKTUK B ISATH
MIPUKACIIMACKUX TOCYJapCTBax, M, €CIM 3TO BO3MOXKHO, MPUAYT K COTJIACHIO IO METOHOJOTHSIM H
CTaHJAPTHBIM MpOLEAYpaM, KOTOpPBIE MOTYT OBITh MPUHSATHI M HWCIOJB30BaHBI NMPH pa3paboTke
CTpaTeryy yJIOBOB B OyyIleM U MepaM Mo COXpaHEeHUIO pRIOHBIX 3amacoB Kacnuiickoro Mopsi.
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CemMuHap OyJieT UMETh CIEAYIONIHE [EIH:

1. O030p TEKymHWX METOAOB TIIOJNIEBBIX HWCCICMOBAHUA ¥ OIEHKM YHCIEHHOCTH 3allacoB B
MIPUKACTIUACKUX CTPaHAX;

2. O030p COBpPEMEHHBIX METOAOB OIIEHKH 3allacoB, OTIIPABHOW TOYKH OTOOpa M OMpeAeTeHHS
(OINEA

3. [lpwifTh K corNameHWI0 MEXIY TSATHI0 NPUKACITUIHCKUMH TOCYJapCTBaMH 110 METOJaM
HCCJIEOBAHMS U aHATN3a JaHHBIX U METOJMKAM OIEHKH 3amacoB U yctaHoBienus O1Y;

4. Ormnpenenenre BO3MOXKHBIX TTOCIEAYIOIIHNX IIIaroB.

Bperl U MECTO IMPOBEICHUA

3acenanue Oyaer mpoxoauTh B AHTanbe, Typruu, ¢ 24 no 29 cenrsops, 2009 roma u Oyner
opraanzoBano Cy6perrnonansHbIM bropo ®AO anst Lentpansnoit Azun (PAO-CEK).

O:xunaembie pe3yJibTaThI

Oryer Ha [BYX A3bIKax (PycCKOM M aHIVIMHCKOM), COJIEpKalidii BBIBOJIBI W PEKOMEHAALNH,
BbIpaboTaHHble B XoJe ceMuHapa. K ordery Oyner mpuiokeH PernoHanbHbBId IJiaH JeHCTBU,
BKJIIOYasl BCE MPEIJIOKEHUS OTHOCUTENBHO MOCIENYIOUIeH NeSTeTbHOCTH.

IloBecTka THA

Koncynsrantet ®AO, aBistomuecs S5KCIepTaMu MO OLIEHKE 3aI1acoB U PEryJIMPOBaHUIO PIOOIOBCTBA,
paccMOTpST M IPEABAPUTENIBHO NPOAHAIM3UPYIOT JaHHbIE, IpeacTaBieHHble [Ipukacnuiickumu
TOCYJAapCTBaMH, U pa3paboTaloT Psii KOHKPETHBIX MOJIENel, KOTOPbIE PaCCUUTAHBl CIEHUANBHO IS
Kacnuiickoro ocerpoBoro pei6ooBcTBa. OHH NPENCTaBAT pe3yIbTaThl CBOEI0 aHAIM3a Ha CEMUHape,
BKJIFOYasl OOIIMe MpoOJeMbl M ONAaceHUs OTHOCUTENbHO Kacmmiickoro ocerpoBoro pulOojoBCTBA U
COBpPEMEHHbIE METO/Ibl OLIEHKH 3arnacoB U ycraHoBieHHs OJY, KoTOpble MOTYT OBITh IPUMEHEHBI K
0CETPOBOMY PHIOOJIOBCTBY. B CBA3M € 3THM, IPOCUM KaXIYIO CTpaHy:

1. MPE/ICTAaBUTh JIAHHBIC IO CTPaHE JO0 Hauyana cemuHapa, jJo 1 centsiops 2009, tak 4YTOOBI
KOHCYJIbTaHTE/DAO MO pacCMOTPETh U IOJATOTOBUTHCS, a TAKKE
2. noAroToBUTh 30-MUHYTHOE BBICTYIUIGHHE TIO CBOMM HCCIIEIOBAHUAM, OIICHKAaM 3allacoB U

npakTuK ycranoBieaus O/Y.

SI3bIKN
Kak m Ha JIpyrux COBEIIAHUAX W BCTPEUax B paMKax 3TOrO NMPOEKTA, JTAHHOE COBEIIaHWE OyneT
obecreueHo0 CHHXPOHHBIM aHTJIO-PYCCKAM MTEPEBOAOM.

Perncrpanus u pacxoabl Ha y4acTue

®AO opraHuzyeT W OIUIATHT BCE JOPOXKHBIE PACXOMAbI, a TaKKe OOECIEeUYHT BHIILUIATY CYTOYHBIX B
IepuoJ; npoBeneHus copemianus. OnHaKo, MONTyYeHHE HEOOXOAHMMBIX IPOE3AHBIX NOKYMEHTOB
(Hanpumep, BU3bI) BO3JIaraeTcsa Ha CaMMX YYaCTHHKOB COBEILAHHUS.

Bb160p yuacTHUKOB
[purnamenus pacnpocTpaHSIIOTCA Yepe3 KOOPAWHATOPOB OpPraHU3alUU U APYTHe COOTBETCTBYIOIIHE
KaHaJIBI ¢ MPOCKOO0 HA3HAYUTD TPEX YYACTHUKOB COBEIIAHHA OT KaXKJIOW CTPaHBI, &8 UMEHHO:

OnHOTO HAyYHOTO COTPYJHHKA ITO OLIEHKE PHIOHBIX 3aIlacoB;

OpHoro Ouomnora/skonora MO PBHIOOTOBCTBY, TIOJHOCTHIO OCBEIOMIIEHHOTO O TMOJEBBIX
HCCIIEIOBAHMUSX B CTPaHE U OHONOTHH OCETPOBEBIX BHIOB; a TAKXKE

3. OnHOro COTpPyAHMKAa YHpaBJICHUS PBIOHOTO XO3AKWCTBA, HEMOCPEICTBEHHO YYaCTBYIOLIETO B
pa3paboTKe U peatn3ayi CTPAaTEeru PHIOHOTO MPOMBICIIA U PETYIHPYIONINX IPaBHII.

N =
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[loMuMO yYacCTHHKOB W3 TPHKACIUICKHX TOCYIapcTB, B CEMUHApe TakXkKe TMPHUMYT Y4acTHe
¢dacunuratopsl PAO, a TakKe MOTYT OBITh IPUIJIAILIEHBI SKCIIEPTHI 10 TaHHOM Ipobieme U3 Opyrux
MEXIYHapOIHBIX ar€HTCTB.

B nensax oOecredyeHus OpraHu3alMd MEpONPHUATHS Ha BBICOKOM YPOBHE M Ul CBOEBPEMEHHOIO
OpoHUpOBaHUS OWJIETOB M TOCTHHHUIIBI, @ TAKXKE€ OPraHU3alUM JpYyTrUX HEOOXOAHUMBIX CPENCTB Ui
MIPOBEJICHUS CEMHMHAapa, pocuM Bac mpeaocTaBuTh MMEHa W Ha3BaHMS JOJDKHOCTEH Y4acTBYIOIIMX
nmpeAcTaBuTeneld oT Bamieidl crpaHbl, a Takke KpaTKoe ONUCaHHWE WX OO0JAacTH JKCIEPTU3bl H
OTBETCTBEHHOCTH (JIOJDKHOCTHBIX (PYHKIMI) Kak MOXHO CcKkopee, He mo3aHee 25 wmrons, 2009 r.
Wndopmanuss mo ydacTHHKaM JOJDKHa ObITh HampaBiieHa Ha uMs T-Ha Keeepna Koxpoiina:
(kevern.cochrane @fao.org), ¢ kommeii r-ny Jxony Moprenceny (john.jorgensen@FAO.org). Ecin y
Bac BO3HHMKHYT Kakue-Tu00 BOMPOCHI HIIH MPOCKOBI 1O MOBOY CEMUHApa, MOKaIyiCTa, HalpaBIIsIiTe
ux r-ny Jlxony Hoprenceny.
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Appendix D

Consultant Observations and Recommendations

A series of recommendations were made by Sharov and Mohn at the previous Stock Assessment
Workshop in Rome, 2008 (FAO 2008, Appendix A). Practically all of them were ignored up to date.
All prior recommendations remain to be appropriate. The Caspian countries could make a lot of
progress by following those recommendations.

Additional specific recommendations.

With respect to survey:

1.

10.

It is important to ensure that trawl surveys continue throughout the Caspian Sea. Considering
the fact that some countries totally closed sturgeon fisheries and others are likely to follow the
suit soon, the trawl survey most likely will be the only tool for monitoring stocks status and
providing core information for the stock assessment.

It is advisable that all countries adopt probability based survey design with random station
allocation.

Survey data accumulated to date should be analyzed with respect to specific relationship
between sturgeon abundance and area of distribution, depth, temperature, salinity and other
biotic or abiotic factors. Discovering such relationships will help substantially to define
sampling strata and may lead to significant improvement of survey precision.

Variable strata numbers and options for defining the number of stations to be allocated in each
stratum should be explored with the final goal of variance reduction.

The Caspian wide survey should be conducted in all areas simultaneously according to the
single standard sampling methodology (same trawl size, trawling speed, lengths of wires, etc).
For the Caspian wide assessment, the season of trawl survey should be selected based on when
the variance in the CPUE (catch per trawl) is the smallest. Sampling during other seasons may
be required to address more specific questions.

Existing work on estimation of trawl catchability coefficient should be well documented and
distributed to all parties. Joint research plan should be developed for obtaining reliable species
specific coefficients. Until such time, the survey mean density should be reported uncorrected
for trawl catchability altogether with the variance estimates of CPUEs.

The determination, uncertainty and sensitivity of the catchability coefficient often denoted a “q”
was frequently brought up during the workshop. This topic could be addressed at a future
workshop without too much difficulty. It can be addressed with relatively data poor methods
providing some abundance data and landings data can be compiled. It is less probable that meta-
analysis will help given the uniqueness of the Caspian and its fisheries. Although it did not get
much discussion during the meeting, several of the issues brought up could well be addressed by
tagging studies. Modern tags (acoustic, pop-up and satellite for example) would help with stock
definition, resource migration and diffusion as well as estimation of stock size, exploitation
rates and survey catchability.

Countries should reconsider if the bottom trawl is an acceptable gear for developing relative and
absolute abundance estimates for beluga. There is mounting evidence that beluga is poorly
captured by the trawl and such catches might be incidental and not correlated with true
population abundance.

Data exchange is crucial for the Caspian wide assessment of the status of the stocks. The trawl
survey results should be shared with each country — participant of the Caspian wide survey.
Data should be reviewed and analyzed in a collegial open atmosphere.
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With respect to stock assessment modeling approaches:

1.

2.

Historical data on catch, age structure, spawning runs and other biological and fishery data
should be reviewed in terms of applicability for a particular candidate modeling approaches.
Yield per recruit analyses should be conducted for each species to identify potential target and
threshold (limit) fishing mortality levels for management purposes, Such analyses can be
conducted quickly as they do not require additional data collection.

Catch curve analyses can be conducted to estimate fishing mortality using age structure
information for the spawning stocks collected during spawning runs in major spawning rivers
and information collected by trawl survey at sea, provided the sampling size is sufficient.
Possible range of natural mortality for adult fish can be estimated using variety of methods that
rely on life history characteristics.

In cases when age structure and some index of relative abundance is available for a period of
several decades, an age structured model such as VPA or statistical catch at age model should be
applied.

Population productivity parameters, MSY (Maximum Sustainable Yield) and Bysy (population
biomass that generates MSY) should be attempted to estimate using either production models or
Sissenwine —Shepherd approach.

Because current levels of official removals are low and are likely to cease, the utility of fisheries
assessment models will be mostly in retrospective analysis of the fishery.

A combined approach that accounts for the population dynamics at sea and in the spawning
river, including natural mortality, fishing mortality, [UU, hatchery releases can be tried as well.
An example of such approach was presented by Dr, Mohn.

With respect to fisheries management:

1.

2.

Target and reference biological reference points should be developed for each species that will
address mortality and population size,

Given the trends in catches and in the trawl survey results, the stocks are likely to be in need of
serious recovery. In this case, a stock rebuilding strategy should be established that will outline
a time frame within which the stock should have been recovered, the target population biomass
and the fishing mortality level the population can afford during recovery period, if any. The
fishing regulations should be adjusted according to the target fishing mortality.

Lack of appropriate expertise on stock assessment methodology is a major impediment to
further progress in the region. Caspian countries should invest in training in stock assessment
and analytical techniques for current personnel and consider training recent graduates who are
just at the beginning of their career.
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Ipunoxenue /]

3ameuanusi u pekoMmenganuu Koncyibtanton

Psn pexomenparmii 6bi1 gan [llapoBeiM 1 MoHOM Ha mpeamiecTByomeM cemuHape mo OleHke
yrcneHHocTH 3anacoB B Pume B 2008 1. (PAO 2008, [Tpunoxxenue A). Ilpaktndeckn Bce U3 HUX HE
OBUIM TPUHATHI BO BHUMaHUE JI0 CHX MOp. Bee nmpeskHne pekoMeHAau OCTal0TCS aKTyaJIbHBIMU H B
Hacrosee Bpems. IIpukacnuiickue cTpaHbl CMOIVIM Obl JOCTUYb 3HAUUTENIHLHOIO Iporpecca, eciu Obl
MOCJIEIOBAIA ATUM PEKOMEHIAIHSIM.

Z[OHOJIHI/ITGJII)HI)IC 0co0bIe PEKOMECHAAIINH

Y10 KacaeTcs ChbEMOK:

1.

BaxHo obecrnieunTs NpoAoKEeHHE TPAJIOBBIX ChEMOK Ha BceM IpoTskeHuu Kacnmiickoro mops.
YuuThiBasg TOT (PAaKT, 4TO HEKOTOpBIE CTPAaHbl MPAKTUYECKU IIOJHOCTHIO NPEKPATHIM BHUIOB
OCETPOBBIX M Jpyrue CTpaHbl OJIM3KM K TOMY, 4TOOBI IOCIIE€AOBaTh UX NPUMEPY, TpajoBble
CbEMKH, BECbMa BEPOSITHO CTAaHYT €IUHCTBEHHBIM HHCTPYMEHTOM MOHHUTOPHHIA COCTOSHHS
3amacoB M MCTOYHUKOM Haubollee CyIecTBEHHOH HH(oOpManuu A OLEHKH YHCICHHOCTH
3aIacoB.

Becbma xenmatenbHO, 4YTOOBI BCE CTpPaHbl MPOBOMWIM CHEMKH Ha OCHOBE CIy4ailHOTO
pacrpeneneHus CTaHIUH TpaJeHHs.

HaxormsieHHble Ha CEroAHSAIIHUN MOMEHT JaHHBIE ChEMOK JIOJDKHBI OBITh MPOaHATM3UPOBAHBI C
YUeTOM CHEeUU(PUUECKUX 3aBUCHUMOCTEI YHCIIEHHOCTH OCETPOBBIX OT IUIOLIAIU paclpelesIeHus,
TIIyOUHBI, TEMIIEPaTypbl, COJNEHOCTH M IPYruX OHOTHYECKUX U aOHMOTHYECKHX (PaKTOPOB.
BrigBiieHne noAoOHBIX CBsi3ed OymeT clocoOCTBOBaTH YCTOMYMBOCTH IPU  ONPEAEIECHUU
TPAJOBBIX SIPYCOB U MOXKET MPUBECTH K 3HAUUTEILHOMY IOBBILICHUIO TOYHOCTH CHEMOK.
.Bo3aMOXHOCTH W3MEHEHHs 4dYHCIa CTpaT M MapaMeTpoB BHIOOpa 4MCIIAa CTAHIMK JUIS
pacrpeneneHys B Kaka0il cTpare TOJDKHBI ObITh M3Y4€HBI, UMesl KOHEUHOH LeNIbI0 YMEHBIIEHUE
JTUCTIEPCHHL.

Kacnmiickue mmpokomacmTabHble CHEMKH JOJDKHBI IIPOBOJUTHCS OJIHOBPEMEHHO BO BCEX
peruoHax ¢ HCIOJIb30BAaHUEM METOAMKH MPOCTHIX CTaHAAPTHBIX BHIOOPOK (OJAWHAKOBBIE pa3Mep
Tpasa, CKOPOCTb TpaJIeH!sl, AJIMHA Tpoca.

[Ipu npoBenennu mmpokomacmTabHeIXx Kacnuiicknx mporpaMm OLIEHKH IEpUOJ MPOBEACHHS
TPAJIOBBIX CHEMOK JOJDKEH BBIOMpAThCA HAa OCHOBAHMM MUHHMAJIBHOTO 3HAYEHHs IHCIEPCHH
ynoBa Ha Tpai. COop mpob B apyrue meprobl rofa MOXKeET MOTpedoBaThC AJis peleHus Oolee
CTIeI()UIECKHUX POOIIeM.

[IpoBeneHubie pabOTHI MO OIEHKEe KO3((HUINEHTA TPAIOBOH YIOBUCTOCTH IOJDKHBI OBITH Kak
clefyeT 3aJlOKyMEHTUPOBaHbl M paclpOCTPaHEHbl MEXKIYy BCEMH 3alMHTEPECOBAaHHBIMU
cTopoHaMu. IlmaH COBMECTHBIX MCCIEJOBAaHMM [OJDKEH ObITh pa3zpaboTaH A IOITyYeHHs
HAJISKHBIX 3HAUYeHHH KOA(PQHUIMEHTOB M OTIACIbHBIX BUAOB. [0 3TOr0 BpeMEHH CpeaHAs
TUIOTHOCTh CHEMKH JIOJDKHA OBITh MPECTaBlIeHa 0e3 KOPPEKIMU TPATOBOH YIOBUCTOCTH, BMECTE
C OLICHKaMH JTUCTIEPCUH YJIOBa Ha Tpadl.

Bonpocel omnpeneneHus, MOIPEIHOCTH M YYBCTBUTEIBHOCTH KO3(QULMEHTa YIOBUCTOCTH,
KOTOpBI 4acTo oOo3HauaeTcss OykBOW “‘q”, HEOAHOKPATHO OOCYKAAIHCh BO BpEeMs CEMHHApa.
JaHHas Tema noJDKHa OBITH paccMOTpeHa Ha OyAylIMX CeMHHapax M He JOJDKHA BBI3BIBAThH
KaKuXx-JIn0o mpobsiieM. OHA MOXKET OBITh pellieHa C TIOMOIIBI0 METOJIOB, KOTOPhIE HE TPEOYIOT
OONBLIOr0 KOJMYECTBAa JaHHBIX. JUJI1 HMX HCHOJIB30BaHMS, JOCTATOYHO HMETh HEKOTOpOe
KOJIMYECTBO JAaHHBIX [0 YHCICHHOCTH M YyJIoBaM. Majo BepOsTHO, 4TO OyJeT MoJe3eH
MeTaaHalN3, YYUTHIBas YHHUKaJIbHOCTh Kacmuiickoro Mopsi M ero pblOHOro Xo3siicTBa. XOTd
3TOMY He OBUIO yIIeJIeHO MHOTO BPEMEHH BO BPEMs BCTPEUYH, HEKOTOpBIC TOJHATHIE MPOOIEMBI
MOT'YT OBITh PELIEHBl C IOMOLIbIO MporpamMMm MedeHus. COBpeMEHHBbIE METKH (aKyCTHUECKHE,
BCIUIBIBAIOLINE M, HallpUMep, CIIyTHUKOBBIE) MOIVIM Obl IIOMOYb IIPHU OIPEIENICHUU 3allacoB,
MUTPallMM W PAcHpOCTPaHEHHWH PECYpcoB, a TaKXkKe OLIEHKHM pa3MEpoB 3aracoB, 00BEMOB
9KCIUTyaTalluu U CbEMKHU YJIOBUCTOCTH.

CrpaHbl JOJKHBI MEPECMOTPETh BOMPOC O TOM, SBISIOTCS JH IOHHBIE TPalbl MOAXOASIIIM
opyaueM s pa3paboTKH METOAOB OLEHKH OTHOCUTENIbHOM 1 a0COIIOTHOM YHCIEHHOCTH OEIyTH.
CymecTByeT MOATBEPKACHHUS TOTO, YTO Oellyra IIOXO BBUIABIMBACTCS TPaAJOM M MOAOOHBIE
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YJIOBBI MOT'YT HOCUTH CIIydaiiHbIIl XapakTep M HE KOPpEIUpOBaTh C HUCTUHHOW YMCIEHHOCTHIO
MOy JIALHAN.

10. OOMeH JaHHBIMH SIBISIETCA KPUTHUYECKHUM MOMEHTOM INpH MPOBEICHUH IIMPOKOMACIITAOHBIX
OLIEHOK COCTOsHMS 3anacoB B Kacnuiickom Mope. Pe3ynbTaTsl TpajJoBbIX ChEMOK JOJIKHBI OBITH
OTKPBITHI Ul KKJIOW U3 CTpaH — yYaCTHHI] BCEKACIMMCKUX ChEMOK. AHaIN3 JaHHBIX JOJDKEH
IIPOBOJIUTECS B aTMOC(EPE OTKPHITOCTH.

Yro KacaeTcs NoaxoJIoB K MOACINPOBAHNIO OIICHKH YN CJIICHHOCTH!

1. PerpocnekTHBHBIE JaHHBIE IO YJIOBaM, BO3PACTHON CTPYKTYpE, HEPECTOBOMY XOAY U Ipyrue
OMOJIOTHYECKHE W TPOMBICIOBBIE CBEICHHUS JOJDKHBI OBITh H3y4eHbl Ha TpenMeT HuX
MIPUMEHUMOCTH K BEIOMPaeMBbIM METOAaM MOACIHUPOBAHUSL.

2. AHanu3 ynoBa Ha IOIOJHEHUE JOJKEH HMPOBOIUTHCS IO KaXIOMY BHIY Ul BbLABJICHHS
YPOBHSI TOTEHIMAJIBHOM IIEIEBOM M NPENETbHOW IPOMBICIOBONM CMEPTHOCTH B LEJSIX
ynpasyieHus. 11ogoOHbIH aHanu3 MoXeT OBITh OINEPAaTHBHO IPOBEIEH, TaKk Kak He Tpedyer
c60pa OMOJIHUTEIBHBIX JaHHbIX.

3. AHanu3 KpuUBOHl yJIOBOB MOJXKET OBbITh NPOBEIEH VISl OLEHKH HPOMBICIOBON CMEPTHOCTH C
WCIIOJIb30BaHUEM JAHHBIX MO BO3PACTHOM CTPYKTYpe HEPECTOBBIX 3aIllacoB, KOTOpPbIE ObLIH
coOpaHbl BO BpeMs HEPECTOBOTO XoIa B OONBIIMHCTBE HEPECTOBBIX PEK, a TaKKe
HHPOPMAIH, TTOTYYCHHON B pe3yJbTaTe MPOBEISHH MOPCKUX TPAJIOBBIX ChEMOK, BKIIFOUas
pasmep BBIOOPKH.

4. BeposTHBIA Iuana3oH 3HaUYE€HUH €CTECTBEHHOH CMEpPTHOCTU B3pPOCIBIX PhIO MOXKET OBITH
OLIEHEH C MCIIOJIb30BAHUEM DA3JIMUHBIX METOAOB, OCHOBAaHHBIX Ha XapaKTEPUCTHUKAX
XKU3HEHHOT'O LIMKJIA.

5. B Tex ciydasx, Korja BO3pacTHas CTPYKTypa M HEKOTOPBIM IOKa3aTelnb OTHOCHUTEIbHON
YHUCIEHHOCTH HMEIOTCS B HAJIMYUU 32 HECKOJIBKO JECSATWIETHH, IOJDKHBI HPUMEHSATHCS
MOJIEIM BO3PACTHOM CTPYKTYpHI, Takue kak VPA (aHanu3 BUPTyaqbHOW MOMYISIIIMM) WIH
CTaTUCTUYECKUH YJIOB IIPU BO3PACTHOU MOZEIH.

6. IlapameTpbl MPOM3BOAUTENBHOCTH MOMYJIMHU, MSY (MakcUManbHBIA TOMYCTUMBIN YJIOB) U
Busy (Omomacca momymsininu, kotopast renepupyeT MSY) HOIKHBI OBITH MUCTIPOOOBAHBI IS
OLIEHKU C HCIOJIb30BaHMEM IPOIYKLMOHHBIX Mojesell uinu nonxona CucenBaiina-Illenapaa
(Sissenwine-Shepherd).

7. TlockonpKy TeKylIMii ypoBeHb O(GUIHMAIbHBIX BBUJIOBOB HHU30K M HMMEET TEHICHLHUIO K
MPEKPAIEHNI0, MOJENH MPOMBICTIOBOM OLIEHKH OyayT, TJIaBHBIM 00pa3oM, IMOJIE3HBI HpPHU
MIPOBEICHUH PETPOCIIEKTUBHOTO aHAIN3a PHIOOIOBCTBA.

8. Cremyer Takxe MonpoOOBaTh KOMIUICKCHBINH TOJXOJ, OCHOBAaHHBIA Ha MOMYJSIIMOHHON
JUHAMHKE B MOpPE M B HEPECTOBBIX PEKaX, YUYMTBHIBAIOUIMN €CTECTBEHHYIO CMEPTHOCTD,
npomsIcioByro cMeptHocTs, HHH mnpomeicen, Bbimyck 3aBojackoil mononu. IIpumepst
I0J0OHOI0 1MOIX0/a ObLIN NPEACTaBICHb! Ap. MOHOM.

Uro kacaercs ynpaBieHUs! pIOHBIM X034HCTBOM

1. IleneBble U OMOJIOTMYECKHE OPUEHTHPHI JOKHBI OBITH pa3pabOTaHbl i Ka)JOTO BHIA C
Y4ETOM YPOBHSI CMEPTHOCTH U Pa3Mepa IMOMyJIsIUH.

2. 3amnachkl, KOTOPBIC ONPENEIIIOT TCHACHIMH YIIOBOB U PE3YJIbTAThl TPAJIOBBIX ChEMOK, ITOX0XKE
TpPeOYIOT CEphe3HOT0 BOCCTAHOBJICHUS. B 3TOM cilydae J0oJKHA OBITH ONpe/ielieHa CTPpaTeTus
BOCCTAHOBJICHHUS, KOTOpasi YCTAHOBUT BPEMCHHBIC PAaMKH JJii BOCCTAHOBJICHHS 3aIlacoB,
[IEJICBYI0 OMOMacCy TMOIMYyJNSAIUA ¥ YPOBEHb MPOMBICIOBOW CMEPTHOCTH, JOMYCTHMBIA B
MIEPHO/I BOCCTAHOBJICHHUS TIOMYJISLIUU, €CIM TAaKOBOW CyIIECTBYeT. [IpOMBICIIOBbIE HOPMBI
JIOJKHBI OBITH OTPETYIIUPOBAHBI B COOTBETCTBHH C I[EJIEBOM POMBICIIOBOM CMEPTHOCTBIO.

3. OTCYTCTBHE COOTBETCTBYIOIIETO ONbITA B 00JACTH METOJMKU OILICHKU 3arlacoB SBISCTCS
Cephe3HBIM TPEISITCTBHEM Ha TyTH JAbHEWIIEero mporpecca B peruone. llpukacnuiickue
roCyJIapcTBa JIOJDKHBI BHECTH BKJaJ B 00ydYeHHE TepcoHaja METOJaM OIICHKH W 3alacoB U
aHaJIM3a M PacCMOTPETh BOMPOC OOYYEHHS MOJIOABIX BBITYCKHHUKOB, KOTOPBHIC MOTJIM OBI
HavaTh CBOKO Kapbepy B 3TOH 00JIaCTH.
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