
 
Annex 14a 

 179



 180



 181



 182



 183



 184



 185



 186



 187



 188



 189



 190



 191



 192



 193



 194



 195



 196



 197



 198



 199



 200



 201



 

 202



Annex14b

 203



 204



 205



 206



 207



 208



 

 209



Annex 14c 
 

 210



 211



 212



 213



 214



 215



 216



 217



 218



 219



 220



 221



 222



 223



 224



 225



 226



 227



 228



 229



 230



 231



 232



 233



 234



 235



 236



 237



 

 238



Annex 15 
 

 239



 240



 241



 242



 243



 244



 245



 246



 247



 248



 249



 

 250



                                               Annex 16a 

 

I.  Estimation of initial popualtion size and catchability coefficient  

from the fishing success to catch or effort 

 

1.1  Principles of fishing success methods 

General and historical. The method is applicable when a population is fished 

until enough, fish are removed to reduce significantly the catch per unit effort, the 

latter being considered proportional to stock present.  For example, if removal of 10 

tons of fish reduces 
f

C
 by a quarter, the original stock is estimated as 

25.0

10
 or 40 

tons. Instead of estimating  
f

C
 only at the start and finish of the experiment, a series 

of estimates is usually made. That is, a number of points are used to determine the 

rate of decrease of  
f

C
, and hence of the stock.The reason is that variables such as 

weather, which affect vulnerability, tend to make single estimates of  
f

C
 unreliable 

for this purpose.  

 Types of computation and symbols. The procedures and computation in 

common use are of two main types. The first, introduced by Leslie and Davis (1939), 

involves plotting catch per unit effort against cumulative catch over a period of time; 

from the resulting straight line, initial population and catchability can be estimated. 

In the second method, first described by DeLury in 1947, the logarithm of catch per 

unit effort is plotted against cumulative effort, and the fitted straight line yields the 

same statistics. Both methods can be improved by a minor change suggested by 

Braaton (1969), and are described here in that form. The concept and symbols to be 

employed are as follows: 

 

0N   Original population size  

tN    mean population surviving during time interval t  

tC     catch taken during time interval t  
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tK    cumulative catch to the start of interval t   plus half of that taken during the 

interval 

C       total catch  ( tC ) 

q     catchability-the fraction of the population taken by 1 unit of fishing effort  ( ) of 

DeLury 

k

P      ; the complement of catchability )1( q

tf       fishing effort during time interval t  

tE     cumulative fishing effort up to the start of interval  t  plus half of that during 

the interval 

f      total fishing effort for the whole period of the experiment ( E  of DuLury) 

f

C
    catch per unit effort during the interval t  ( of DeLury) tC

 

1.2 Population estimates from the relation of fishing success to catch 

already taken - Leslie’s method. 

 General case. By definition, catch per unit of effort during time interval  t  is 

equal catchability multiplied by mean population present during the interval; that is  

 

t
t

t qN
f

C
                           …………………….…….1 

The population at time  fish have been caught is equal to the original population 

less : 

tK

tK

tt KNN  0          ……..……………………….…..….2 

From 1 and 2 : 

t
t

t qKqN
f

C
 0          …………………………………..3 

Equation 3 indicates that catch per unit effort during interval t  plotted against the 

cumulative catch    should give a straight line whose slope is the catchability, .  tK q
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Also, the X-axis intercept is an estimate of the original population , since it 

represents the cumulative catch if  

0N

f

C
 and thus the population also, were to be 

reduced to zero by fishing. The Y-axis intercept is the product of the original 

population , and the catchability q .  Confidence limits for the estimate of  can 

be calculated using equation 4. Upper and lower limits of confidence for any level of 

probability (

0N 0N

P ) are the roots of the equation: 

 

        ………4 0)()(2)( 11
222

0
2

12
22

0
2

22
2222  CStNqNcStNqcStqN yxpyxpyxp

 

Where      

 



2

2

11 Xn

X
c          

 

  



212 Xn

X
c  

 

 



222

1

X
c  

 

pt  the t  value corresponding to a given population P for  2n  degree of fredom, 

found from a t -table e.g. Snedecore’s table 3.8. 

n  the number of days of fishing. 

 Special case. A special case of the Leslie method occurs when equal units of 

effort are used to make the successive catches, so the latter can be plotted directly 

against cumulative catch 

 

  tt qKqNC  0                          …………..5 
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This situation has been studied by Hayne (1949), Moran (1951), and Zippen (1956). 

 

In fitting a line to equation 5, the statistic weighting should be  

tKN 0

1
                          …….…………….6 

Where    is a preliminary estimate obtained by eye. 0N

A comparative weighting formula for the general situation (Eq. 3) would be  

 

t

t

KN

f

0

                         ……….…………7 

 

 Effect of variability. It appears that an ordinary predictive regression line 

fitted to express eq. 5 or 6 will provide unbiased estimates of  and  only if there 

is no error in . That is, the catch must be completely reliable, for practical 

purposes. When this is so, all the variability lies in  

q 0N

tK

t

t

f

C
 and the predictive regression 

is also the functional one. In many situations this is the actual state of affairs. If not, 

however, an estimate of catchability will tend to be too small and the initial 

population too large.  

 

1.3 Population estimates from the relation of fishing success to cumulative 

fishing effort – DeLury’s method. 

 General case.   Eq. 1 can be written in the form: 

 

                )(
0

0 N

N
qN

f

C t

t

t                  …………………….8 

Or,  

 )ln()ln(ln
0

0 N

N
qN

f

C t

t

t                    ………..…….9 
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When the fraction of the stock taken by a unit of effort is small- for example, 0.02 or 

or less - it can be used as an exponential index to show the fraction of stock 

remaining after    units have been expended:  tE

 

 qEtt e
N

N


0

                            …………………….10 

Substituting Eq. 10 in Eq. 9 

 t
t

t qEqN
f

C
 )ln(ln 0             ……………………..11 

 

Systematic errors in fishing success methods 

Inconstant catchability is perhaps the greatest potential source of error in 

applying methods estimation based on secular change in catch per unit effort. Many 

popupation have been found not to be amendable to this treatment, eigther because 

catchability varies with seasonal change in environment conditions or the fish’s 

reaction, or because individual fish differ in vulnerability and those more vulnalable 

are more quickly removed. Either effect may produce changes in catch per unit effort 

which cannot be distinguished from those produced by changed abundance. 

 Less seious, but of widespread occurrence, is day-to-day or other short-term 

variation in catchability. Usually this merely increase the scatter of points along the 

line of the graph. Occasionally, it may be possible to relate it to other measurable 

factors and make appropriate adjustments. 

Obviously recruitment and natural mortality, or immigration and emigration, 

can introduce serious error into Leslie or DuLury calculations, unless opposed 

tendencies happen to be in balance.  
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II. Sustainable yield from surveys 

 
2.1  Methods and objectives of surveys 
 

Apart from the commercial fishery, the other main sources of data in stock 

assessment are surveys carried out by research or similar vessels. The details of how 

surveys should be carried out, and the data from them collected and analysed are 

described in a number of FAO manuals. For the present it is only important to note 

what types of information can be provided from surveys that will be useful in stock 

assessment and to outline brieftly the advantages and disadvantages of the different 

methods of surveying by which this information can be collected. 

Survey data can be used in stock assessment into main ways: first, for 

monitoring, that is to provide at regular intervals (most convenient annually) indices 

of stock abundance; second, to produce estimates of absolute abundance, possibly 

at only instant of time, and most usually in advance of intense exploitation. 

As CPUE data from some parts of the commercial fishery usuaully provides the 

most convenient index of stock abundant, but for some stocks there may be no CPUE 

data that is satisfactory. This may be because, over a wide range of stock sizes, the 

observed CPUE is only weakly related to stock sizes or change in fishing power, 

change in species preference. A monitoring survey repeated at regular intervals, in 

which the methods used are maintained constant from year to year, will provide an 

index of abundance that is free of difficulties caused by possible changes in the 

catchability coefficient  q

 Surveys that can produce absolute estimates of stock abundance introduce a 

new type of information into assessment work. The ability to use these estmates, in 

combination with data of total catch, to provide estimates of fishing mortality in 

absolute terms clearly makes such of analysis of mortality rates much simpler. In 

addition, estimates of total stock abundance, combined with estimates of natural 

mortality or other measures of turnover rate, can provide the first approximations to 

the potential yield from the stock. 
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2.2  Estimating sustainable yield from surveys 

The data from surveys will usually be used together with data from other 

sources to carry out assessments. Survey data can also be used more directly to 

make assessments. Several types of survey give estimates of total biomass. This 

estimate is interesting, but seldom exactly what the fishery administrator or planner 

wants to know; he usually needs to know how much can be caught each year. This 

quantity is clearly related to biomass, or standing stock; other thing being equal, the 

bigger the biomass the bigger the sustainable yield. Further, the ratio of sustainable 

yield to biomass must be connected with the turn over rates (growth and mortality 

rates) of the species concerned. For a given biomass the sustainable yield from a 

long-lived species will be less than that from a short-lived species. 

 

This suggests that, for surveys of unexploited stock, the sustainable yield may 

be estimated by an expression of the form 

 

 aMBYmax                          ……………………………….12 

 

Where      =  unexploited biomass, and  B M = natural mortality. Theorectical 

considerations suggest that the value of  is likely to be around 0.5 or somewhat 

less, so that a convenient expression for the sustainable yield is  

a

 

 MBY 5.0max                          …………………………….13 

  

 Practical applications of this formula have shown that in general it gives 

useful results. It is obvoiusly approximate, and should not be considered as a 

substitute for more detailed assessments. At the same time it is one of the few 

methods that can be readily used before fishing begins, and in particular at the 

moment when plans are being drawn up to start exploitation of a stock. At this time 

a rough estimate (accurate to within say 50%) is all that is required. 
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Apart from estimates of biomass, application of this method requires 

estimates of M . If the biomass is obtained by trawl or other fishing surveys, then 

samples from the catch can be used. Otherwise rough estimates of natural mortality 

can be obtained by comparison with known values for similar species. These 

estimates will inevitably be rough, but in most cases sufficient.  

When the unexploited stock is fishing, the biomass will reduce, while the total 

mortality has been increased. This suggest that a suitable modified formula would be   

 

         ………………………………………….14 ZBY 5.0max 

Where Z  is total mortality coefficient (F+M) 

 This is convenient if the total mortality can be estimated. For some stocks 

though, the best estimate of mortality may still be that of natural mortality secured  

 

 

from comparison with other species or stocks. For these, a better form is obtained by 

noting that   ZB = (F+M)B  and the catch   Y = FB 

Therefore we can write  

    )(5.0max MBYY         ……………………………………15 

 In view of all the economic and social uncertainties in start up a new 

fishery, let alone the biological ones, realistic plans for the initial development  will 

seldom aim to catch more than a fraction of the estimated sustainable yield. As these 

plans are put into effect, and effort increases, then there will be opportunities to 

make assessments by other, more precise methods. [Recent studies suggest that 

putting  a = 0.5 gives too high values of potential yield and a more conservative 

value around 0.3 would be better]. 
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III. Parameter estimation 

3.1 Natural mortality estimation 

There are many methods to estimate natural mortality, although thery are 

mostly rather difficult to apply. Relationship between natural mortality and survival 

rate is expessed as  

 

     MeS 

 

)(
)(. RttZ

t eRN 
              )(

0

0( ttZt e
N

N   

 

When no fishing, Z = M        
0N

N
eS tM    

 

   )ln(ln
0N

N
SM t  

 

3.2 Total mortality estimation 

 
When CPUEs data are available, the total mortality rate (or total mortality 

coefficient, Z can be obtained by using formula: 
 
 

Z
tCPUE

tCPUE

tt









 )2(

)1(
ln

12

1 
 
 

 
 
 
 
 
……………………………………………………………………………………………………………………… 
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Exercise 1 

Data from Table, find the   (catchability) and  (initial  population) using Leslie 

and De Lury methods. 

q 0N

 

1 2 3 4 5 6 7 8 

Day tC  2/tC  tK  tf  tE  

t

t

f

C  )ln(
t

t

f

C
 

1 131 65.5 65.5 7 3.5  

2 69 34.5 165.5 7 10.5  

3 99 49.5 249.5 7 17.5  

4 78 7 24.5  

5 56 7 31.5  

6 76 7 38.5  

7 49 7 45.5  

8 42 7 52.5  

9 63 7 59.5  

10 47 7 66.5  

Total  70  

 

(165.5 = 65.5+65.5+34.5)                                 

 

Leslie              51.1077,01525.0 0  Nq                  t
t

t qKqN
f

C
 0  

 

DuLury          42.1150,01394.0 0  Nq              t
t

t qEqN
f

C
 )ln(ln 0  
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Exercise 2 

 
Find the Z value from CPUE data given: 

 
 

1t  2t  12 tt   

12

1

tt 
 1tCPUE  2tCPUE  

2

1ln
t

t

CPUE

CPUE

10 Nov 97  12 Nov 97 2 0.5 8.08 31.37 
14 Nov 97 16 Nov 97 2 0.5 31.37 13.73 
18 Nov 97 20 Nov 97 2 0.5 13.73 39.39 
  2 0.5 39.39 9.8 
  2 0.5 9.8 17.65 
  2 0.5 17.65 3.85 
  2 0.5 3.85 7.84 
  2 0.5 7.84 0 
  2 0.5 0 7.69 
  2 0.5 7.69 9.62 
  2 0.5 9.62 9.9 
  2 0.5 9.9  

 
 
 
 
 
 

Z
tCPUE

tCPUE

tt









 )2(

)1(
ln

12

1
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St. Immersion d Thermocline TD No.1 TD No.8/10 Number Total catch Total catch Hook rate CPUE

no. time m m/°C m/°C m/°C of hook (number)  weight(kg)  ( % ) pcs./ 1000 hook
5 10-11/Nov/07 Time 1820 Time 1936 Time 0720 Time 1010 13 hrs. 47-250 m 495 4 6.9 0.81 8.08

Lat 11°05'.80 N Lat 11°07'.10 N Lat 11°11'.90 N Lat 11°14'.00 N 50 minute 28-10°C 200m/14°C
Long 095°41'.80E Long 095°33'.10 E Long 095°41'.90 E Long 095°33'.70 E

7 11-12/Nov/07 Time 1820 Time 1942 Time 0612 Time 0924 12 hrs 40-215 m 510 16 362.5 3.14 31.37
Lat 11°46'.00 N Lat 11°51'.00 N Lat 11°57'.20 N Lat 11°55'.70 N 47 minute 28.5-12.6°C
Long 094°58'.90E Long 095°07'.10 E Long 095°00'.80 E Long 094°52'.30 E

10 13-14/Nov/07 Time 1746 Time 1912 Time 0613 Time 1220 14 hrs. 50-180 m 510 7 285.6 1.37 13.73
Lat 12°34'.30 N Lat 12°42'.40 N Lat 12°47'.20 N Lat 12°43'.90 N 41 minute 28.5-15.25°C
Long 096°26'.70E Long 096°20'.00 E Long 096°18'.80 E Long 096°19'.50 E

12 15-16/Nov/07 Time 1731 Time 1823 Time 0612 Time 0906 14 hrs. 1 70-250 m 330 13 309.1 3.94 39.39
Lat 12°30'.30 N Lat 12°30'.30 N Lat 12°32'.70 N Lat 12°33'.30 N 36 minute 28.3-12.8°C
Long 094°59'.70E Long 094°52'.90 E Long 094°45'.70 E Long 094°49'.40 E

14 17-18/Nov/07 Time 1731 Time 1847 Time 0646 Time 1005 14 hrs. 50-220 m 510 5 107.4 0.98 9.80
Lat 16°55'.60 N Lat 16°46'.70 N Lat 16°53'.60 N Lat 17°00'.10 N 35 minute 28.5-13.3°C
Long 090°25'.90E Long 090°21'.10 E Long 090°13'.80 E Long 090°16'.60 E

17 19-20/Nov/07 Time 1732 Time 1847 Time 0645 Time 1015 14 hrs. 50-240 m 510 9 79.1 1.76 17.65
Lat 18°31'.10 N Lat 18°23'.00 N Lat 18°22'.10 N Lat 18°23'.40 N 21 minute 28.4-12.4°C
Long 090°26'.70E Long 090°26'.40 E Long 090°34'.70 E Long 090°38'.60 E

20 21-22/Nov/07 Time 1800 Time 1920 Time 0645 Time 1030 13 hrs. 22-280 m 519 2 52.5 0.39 3.85
Lat 17°31'.50 N Lat 17°24'.80 N Lat 17°25'.50 N Lat 17°31'.80 N 57 minute 28.3-11.7°C
Long 089°28'.20E Long 089°24'.60 E Long 089°25'.70 E Long 089°31'.20 E

23 23-24/Nov/07 Time 1731 Time 1910 Time 0645 Time 1027 14 hrs. 50-240 m 510 4 38.6 0.78 7.84
Lat 16°30'.70 N Lat 16°22'.10 N Lat 16°21'.10 N Lat 16°27'.90 N 01 minute 28.4-12.4°C
Long 088°24'.50E Long 088°20'.30 E Long 088°16'.10 E Long 088°16'.90 E

27 25-26/Nov/07 Time 1730 Time 1850 Time 0654 Time 0957 14 hrs. 47-220 m 520 0 0.0 0.00 0.00
Lat 18°30'.40 N Lat 18°28'.90 N Lat 18°31'.70 N Lat 18°33'.70 N 09 minute 27.8-12.5°C
Long 088°28'.30E Long 088°18'.50 E Long 088°22'.10 E Long 088°32'.20 E

29 28-29/Nov/07 Time 1803 Time 1921 Time 0702 Time 1000 13 hrs. 30-200 m 520 4 186.5 0.77 7.69
Lat 13°30'.00 N Lat 13°24'.80 N Lat 13°24'.40 N Lat 13°29'.00 N 49 minute 28.9-13.8°C
Long 084°30'.1E Long 084°22'.20 E Long 084°29'.60 E Long 084°38'.20 E

32 1-2/Dec/07 Time 1827 Time 1954 Time 0718 Time 1023 13 hrs. 40-270 m 520 5 167.8 0.96 9.62
Lat 12°32'.90 N Lat 12°30'.40 N Lat 12°34'.40 N Lat 12°37'.50 N 49 minute 28.2-12.4°C
Long 082°24'.90 E Long 082°15'.70 E Long 082°19'.90 E Long 082°29'.50 E

33 2-3/Dec/07 Time 1800 Time 1919 Time 0712 Time 1123 14 hrs. N / R 520 5 121.5 0.96 9.62
Lat 11°31'.80 N Lat 11°32'.50 N Lat 13°37'.70 N Lat 11°35'.50 N 39 minute
Long 082°26'.10 E Long 082°17'.00 E Long 082°21'.40 E Long 082°19'.80 E

34 3-4/Dec/07 Time 1828 Time 1916 Time 0710 Time 0855 13 hrs. 45-200 m 303 3 37.7 0.99 9.90

Lat
11°29'.60 N

Lat
11°26'.250 N

Lat
11°22'.50 N

Lat
11°25'.50 N

22 minute 28.2-14.2°C
Long 083°28'.10 E Long 083°24'.40 E Long 083°13'.70 E Long 083°15'.20 E

1,863 17 513.5 0.91 9.13

1,863 17 514 0.91 9.13
275

80m/23.0°C 300m/12°C

85m/21.5°C 230m/13°C

130m/20°C

60m/28.°C 150m/20°C

200m/16°C

40m/27.5°C 80m/26°C

80m/26°C

50m/27.5°C 80m/26°C

Start Finish

40m/28.0°C

50m/27.°C

60m/27.5°C

60m/27.°C

60m/23.0°C 240m/13°C

N/R 200m/13°C

60m/24.5°C 190m/15°C

Annex 16c

Table 6:  Large pelagic Catch result and data of temperature and depth in each station.

70m/22.5°C 250m/12°C

Date 

Shooting Hauling

Start Finish
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A. PURPOSE AND APPLICABILITY  

     The purpose of this Standard Operating Procedure (SOP) is to establish a uniform procedure 

for deep-sea resources exploration on the continental shelf and slopes in the Southeast Asian 

Region for the analysis of the potential of resources in the deep sea areas. The procedures 

outlined in this SOP are applicable to all Regional Deep Sea Exploration Program who attempted 

and/or conducted the research on the deep-sea resources in those areas.  

 

B. TERMS AND DEFINITIONS  

 Terms and definitions of the following items are waiting from the conclusion of Agenda 3.2 

1. Scope of deep-sea area 

 2. Deep-sea sampling gears 

 3. Indicator for the deep-sea resources survey 

 4. Indicator for the impact of fishing to the eco-system 

 

C. STANDARD EQUIPMENTS AND APPARATUS  

 1. Standard equipments (Details of this item will follow the conclusion of Agenda 3.2) 

         a. Sampling/Fishing gears 

Point to be Considered 
Gears 

Advantage Point Impact 

 

Bottom Trawl 

Its operating characteristic 

can be altered for use on 

various types of bottom and 

for many species of fishes 

- The area impacted is a function of the 

width of the trawl and the distance it is 

towed 

- The otter boards scar the seabed, and 

the trawl sweep only smooth the 

seabed removing small bedforms that 

are regenerated in a relatively short 

period of time 

- On hard bottom, trawls will roll-over 

the larger rocks, and scrape off 

attached, emergent, epibenthic 

organisms including sponges and corals 

(continue next page)
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  (Continued) 

Point to be Considered 
Gears 

Advantage Point Impact 

 

Traps 

 

Aquatic animals can enter the 

gear voluntarily 

- If traps are lost on the seabed, they 

will ghost fish 

- Large number of traps on the 

seabed has a larger footprint than a 

longline, and several traps are 

attached together the mainline will 

encounter and entangle hard and soft 

corals on the seabed 

Bottom longline 

Considered fixed and passive 

gear because once deployed 

the gear does not move and the 

fish voluntarily takes the hook 

The impact to seabed of this gear is 

minimal as only the anchor touches 

the bottom 

 

Gill net 

Shellfish and large fish are 

easily entangled in bottom set 

enmeshing gear 

On soft substrates the effects will be 

minimal, while on hard bottoms with 

attached, the nets will tangle with 

corals and other organisms and 

remove them from the seabed 

   

b. Hydro-acoustic apparatus 

Hydro-acoustic apparatus Techniques Output 

Echo sounder Fixed-location techniques 

use stationary transducers 

to monitor passing fish and 

bottom depth 

- Evaluate fish biomass and 

spatial distributions 

- Bottom topography 

Scientific echo sounder 

for fishery research 

applications 

Scientific Single and 

Multibeam Echo Sounders  

- Real time echo integration and 

target strength analysis in an 

unlimited number of layers  

- Storage of raw data for replay or 

analysis in one of several post-

processing software packages 



 

 Draft SOP#200901 
Rev. #May 2009 

Page 5 of 9  

        

c. Oceanography apparatus 

Parameter Equipment apparatus Topic to study 

Physical oceanography iCTD with auxiliary sensors 

(Dissolved oxygen, pH, 

Chlorophyll fluorometer, PAR) 

Real-time oceanographic 

data (e.g., temperature, 

salinity, dissolved oxygen, 

chlorophyll concentration, 

etc.) 

Niskin bottles water sampler Water sampling 

Van Dorn water sampler 

Primary productivity, 

Environmental studies 

Plankton sampling Bongo net attached with 

zooplankton net and larvae 

net 

Species composition and 

diversity, distribution, 

abundance, of zooplankton 

and larval fishes 

 

D. DATA RECORD  

 1. Hydro-Acoustic and Oceanography 

a. Survey should identify areas of fishing/sampling operation such as the bottom 

depth along the survey track of each fishing operation.    

b. The vessels can continuously save depth information from the echo-sounders 

giving bathymetry along the cruise track. 

c. Oceanography at the location of each fishing event, and other oceanographic 

information considered relevant to the fishing area should be collected during 

the fishing. 

 

 2. Fishing Activity 

a. The data should be collected according to the operational characteristics of 

each fishing method (e.g., each individual for trawl, each set for traps or setting, 

soak and hauling times for bottom longline) which include fishing location, 

depth of fishing, date and time at the start and end of every haul. An example 

of fishing logsheet of M.V. SEAFDEC 2 are given in Annex I. 

b. Direct fishing effort during the exploratory those appropriate to each fishing 

method should be collected (e.g., haul-by-haul catch, catch per effort by  
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total catch and by species, haul-by-haul length frequency of common species) 

to evaluate the fishery potential and the ecological relationships among 

harvested, dependent and related populations and the likelihood of adverse 

impacts. 

c. The spatial details on the navigation and environment condition should be 

collected such as weather and sea condition, wind and current speed and 

direction, barometric pressure, humidity. 

 

 3. Catch Data 

a. Volume of catch should be measured (in whole kilogram) and entered onto 

logsheet.  

b. The catches should be identifying to the lowest taxonomic level and the data of 

length, weight, sex of fish, and/or maturation and fecundity should be collected. 

c. The sufficient data to facilitate effective stock assessment (when required) and 

assess impact on the ecosystem should include the catch by species both 

target and non-target, retained and discarded. 

d. Distribution, abundance, and species composition, should be documented for 

an estimate of the fishery’s potential yield. 

 

 4. Benthic Habitat Data 

a. Data should be collected on all aspects of the biology and ecology of the 

benthic fauna found in the survey areas. 

b. The communities that composed of dense benthic or emergent fauna e.g., 

sponge ground (e.g., sponge dominated communities); invertebrates (e.g., 

hydroids and bryozoans) should be documented for measure the effects of 

fisheries to the ecosystem. 
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E. PROCEDURAL STEPS  

 1. Location selection  

a. The survey is focus on the area which covered within the boundaries 

described from the present workshop (Descriptions of the proposed deep-sea 

area are waiting from the conclusion of Agenda 3.2). 

b. The location selection will verify by the grid size 30 X 30 minute (Annex II-Map 

of the study area). Any location within the grid that meets the depth 

requirements will be determined as the survey stations. 

c. The survey stations will randomly determined on the stratified depth areas 

(zone). 

d. At each survey station where the sampling takes place, the station will be 

determined by global positioning system (GPS) in latitude/longitude in decimal 

minutes. 

e. Mapping of fishing area should be based on haul-by-haul information. 

 

 2. Sampling/Fishing Operation 

A variety of fishing methods will be employed for different targeted based on the 

primary habitats such as hard bottom, soft bottom, and rocky/un-trawlable bottom. An 

example of sampling/fishing gears description and method of M.V. SEAFDEC 2 are 

given in Annex III (waiting from the conclusion of Agenda 3.3). 

Recommendation for the fishing method of; 

Bottom trawl: e.g., towing period should be at least ??? minute 

Traps:  

Bottom longline:  

Gill net:  

 

3. Sorting the catch and sub-sampling  

a. The catch should be transferred to the designated sorting area on deck. 

b. The entire catch should be sorted in order to ensure that rarer species are 

properly accounted. The aim is to obtain abundance data (and biomass, when 

required) for each taxa in the catch. 
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c. Sub-sampling (FAO, 1992) should be made for each of the highly numerous 

species or large catches. The purpose of sub-sampling is to obtain an accurate 

estimate of abundance of the catch which achieved by fully sorting one or more 

sub-sampling of known catch volume. 

d. It is not acceptable to discard any portion of the catch that has not been sorted. 

 

4. Species identification 

a. During the sorting individual taxa into separate container, it may more 

convenient to temporarily sort taxa by higher taxonomic groups, such as Family 

(e.g. Paguridae – hermit crabs), order (e.g. Octopoda – Octopuses), Class (e.g. 

Bivalvia – bivalves), Phylum (e.g. Bryozoa) etc. These can then be taken into 

the wet-lab for more rigorous identify.  

b. When the entire catch has been sorted, each taxa should be identified to the 

lowest taxonomic level practicable in the field.  

 

5. Data record 

 See item D. DATA RECORD 

 

6. Labeling 

a. The identity, date, depth of capture, operation number, cruise info should be 

labeled on the bucket or container and put together with the sample those 

preserved in formalin or alcohol resolution.  

 

7. Photography and preservation 

a. Collection of deep-sea fauna should be documented by photography of the 

fresh specimens and preservation of rare or uncommon species for further 

confirmation and study. 
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8. Data Reporting and Networks 

a. All data collected should be report and made available for further purpose of 

scientific analyses 

b. Database and network 
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Annex 19 
 
 Programs/Initiatives proposed for future  improvement of the deep-sea resource exploration in SEA region 
 

Programs/Initiatives Merits Existing Facilities/Agencies Activities 
Joint Survey Safe cost, sharing of facilities, 

experts, etc. 
1. MV SEAFDEC 2 
2. National Research 

Vessels 

1. Formulation of regional survey program for deep-sea 
exploration 

2. Regional inventory of research vessels, including their 
facilities 

3. List of possible support to the national activities related to the 
deep-sea exploration (e.g. ASEAN, DANIDA, Japan, etc.) 

Technical Support and 
Services 

Facilitating the process of 
conducting the survey (i.e.g 
selection of survey equipments, 
sampling gears, research 
vessels) 

1. FRA (Japan) 
2. SEAFDEC/TD 
3. SEAFDEC/MFRDMD 
4. BFAR (Philippines) 
5. DMCR (Thailand) 

Information availability 
- biological characteristics of species 
- physical characteristics of seabed 
- etc. 

Template of the Survey 
Report 

Support and facilitate further 
compilation of the results from 
the surveys 

SEAFDEC 1. Structure and content of the report 
2. Template for data input, processing and analysis 

- Stock estimation (catchability, sustainable yield 
estimation, biomass estimation, natural mortality, fishing 
mortality, CPUE, etc.) 

- Species distribution in the survey area (finding sheet, 
regional mapping of the deep-sea species, etc.) 

Sharing of Information Support future human and 
institutional capacity building, 
knowledge transfer, 
development of commercial 
deep-sea fisheries. 

SEAFDEC 1. Establishment of sharing mechanism and also its updating for: 
- Mapping of the seabed characteristic of deep-sea in SEA 

waters 
- Mapping of deep-sea resources in SEA waters 
- Availability of research vessels and facilities in SEA 

countries 
2. Establishment of a regional center of excellence for the deep-

sea fishery resources exploration in SEA waters 
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Annex 20 
 
Regional Plan of Activities for 2010 and Onward – Deepsea Fishery Resources Exploration in the Southeast Asian Region 
 

Group of Activity 2010 Plan 3-Year Plan (2011~2013) Ultimate Goal 
Supporting of Deep-sea Fishery 
Resources Exploration 

- Participation in the actual survey 
by MV SEAFDEC2: Brunei 

- Participation in the actual Survey 
by National Research Vessels 

- Information collection and/or 
study on the cost and benefits for 
the deep-sea fishery resources 
utilization, considering sustainable 
development and management of 
deep-sea fishery, through 
o The support of actual survey 

using MV SEAFDEC and/or 
other research vessels 

o Review of report, documents, 
information, etc. 

o Participation in the relevant 
events 

- Understanding fishery resources 
availability in deep-sea areas on 
the continental shelf/slope in the 
SEA 

- Information package, including 
o Selected deep-sea catch 

species 
o Study report on the cost and 

benefits for deep-sea 
exploitation in SEA 

Deep-sea Ecosystem and Impact 
from Deep-sea Fisheries 

- Organization of the Regional 
Expert Consultation on the Deep-
sea Ecosystem and Impact from 
Deep-sea Fisheries 

- Information collection on deep-sea 
ecosystem and impact from deep-
sea fisheries on the continental 
shelf/slope in SEA 
o Research activity during the 

actual cruise survey 
o Review of reports from 

research surveys carried out in 
SEA region, regional and 
national programs/activities 

o Participation in the relevant 
events 

- Organization of series of Regional 
Expert Consultation on the Deep-
sea Fishery Resources 

- Continue collect information on 
deep-sea ecosystem on the 
continental shelf/slope in SEA 
through: 
o The support of actual survey 

using MV SEAFDEC and/or 
other research vessels 

o Review of reports from 
research surveys carried out in 
SEA region, regional and 
national programs/activities 

o Participation in the relevant 
events 

- Information update/available: 
o Deep-sea ecosystem in the 

continental shelf/slope in SEA 
o Study report on the impact of 

deep-sea fisheries on the deep-
sea ecosystem/habitat 
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Development/Improvement of 
Deep-sea Sampling 
Gears/Technology 

- Fishing trails during the actual 
survey in the areas of continental 
shelf/slope in SEA 

- Consultation with fishing gear 
experts for improvement of fishing 
gear (if possible) 

- Organization of the expert 
consultation on 
development/improvement of 
sampling gear for deep-sea fishery 
resource exploration 

- Regional SOP for Deep-sea 
Fishing Gear and Technology 

HRD Programs on Deep-sea 
Fishery Resources Exploration 

- Organization of the onsite training 
program on deep-sea fishery 
resource exploration in SEAFDEC 
Member Countries 

- Organization of onsite training 
program on deep-sea fishery 
resources exploration 

- Organization of the regional 
training program on deep-sea 
fishery resources exploration 

- Human capacity building for the 
deep-sea fishery resources, 
including the area of: fishing gear, 
deep-sea fish species, deep-sea 
ecosystem, etc. 

- Development of the 
regional/national training program 
and its package on deep-sea 
fishery resource exploration 

Information Dissemination - Reporting of all outputs from the 
project, including reports of the 
survey, SOP of sampling gear, 
SOP of deep-sea fishery resource 
survey in SEA 

- Disseminate information through 
website 

- Information dissemination to 
SEAFDEC Member Countries and 
other relevant agencies 

- Establishment/publication of set of 
information on deep-sea fishery 
resource exploration in SEA, 
including:  
o Deep-sea catch species 
o Training course/programs 
o Etc 

 
 
 
 
 
 

 




