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In tr o d u c tio n

In  o rd e r  to  im p ro v e  th e  a b il i ty  o f  p ro v id in g  f is h e ry  m u lt id is c ip lin a ry  m a n a g e m e n t a d v ic e , f le e t  

p e rfo rm a n c e  in d ic a to rs  w e re  s e le c te d  as a  to o l. F o r  th is  p u rp o se , w e  h a d  b u ilt  th e  d a ta  c o lle c tin g  

s y s te m  fo r  m a r in e  c o m m e rc ia l  f is h e ry  in  11 p i lo t  c o a s ta l  p ro v in c e s  s in c e  1996 . L a te r  in  1 9 9 8 , th is  

s y s te m  w a s  e x p a n d e d  to  a ll  2 8  c o a s ta l  p ro v in c e s , w h ic h  a re  so r te d  in to  fo u r  m a n a g e m e n t a re a s , 

in  c o o rd in a tio n  w ith  th e  a d m in is tra tiv e  a re a s  o f  V ie t N a m : N o r th , C e n te r , S o u th e a s t a n d  

S o u th w e s t. T h e  c o m m e rc ia l  c a tc h e s  a re  m o n ito re d  b y  sa m p lin g  th e  c a tc h  o f  d if fe re n t  fle e ts  a t  th e  

la n d in g  p la c e s . F o r  th e  t im e  b e in g , th e re  a re  3 4  e n u m e ra to rs  sa m p lin g  4 2  d if fe re n t  f le e ts  a t  62  

la n d in g  p la c e s  o f  2 8  p ro v in c e s . T h e  in fo rm a tio n  re c o rd e d  a re : v e s se l  p a ra m e te rs , f is h in g  trip  

d e ta ils  ( tr ip  d u ra tio n , f ish in g  g ro u n d , f ish in g  d e p th , g e a rs  u se d , f ish in g  e ffo rt, c a tc h  c o m p o s itio n , 

v a r ia b le  c o s t  o f  th e  tr ip  ( lik e  fu e l, ice , s a la ry  o f  c re w ), f ish  p r ic e s , v a lu e  (se e  In te rv ie w  fo rm  in  

a p p e n d ix  1). U n ti l  th e  e n d  o f  2 0 0 3 , m o re  th a n  2 0 0 ,0 0 0  in te rv ie w  fo rm s  w e re  c o lle c te d .

T h e  d e f in i t io n  o f  th e  f le e t w a s  m a d e  b a s e d  o n  th e  m a in  g e a r  u s e d  a n d  h o rs e p o w e r  g ro u p  o f  th e  

b o a t. T h e  m a in  g e a rs  u s e d  are:

1. T raw l; d iv id e d  in to  s in g le  t ra w l ( in c lu d in g  o tte r  tra w l a n d  b e a m  tra w l)  a n d  p a ir-  

tra w l

2 . P u rse  se in e ; d iv id e d  in to  a n c h o v y  p u rs e  s e in e  (sm a ll  m e s h  s iz e  u s e d )  a n d  o th e r  p u rse  

se in e  ( la rg e  m e s h  s iz e  u se d ).

3. G illn e t; d iv id e d  in to  tra m m e l n e t, d r if t  n e t  a n d  b o tto m  g illn e t.

4 . L in e ; s e p a ra te d  in to  s q u id  h a n d  lin e , f ish  h a n d  lin e  a n d  lo n g  lin e .

5. L if t  n e t

6. S tic k -h e ld  fa ll in g  n e t.

7. O th e rs .

H o rs e p o w e r  g ro u p s  are:

1. < 2 0  H P

2. 2 0 -8 9  H P  (2 0 -4 5 H P  &  4 6 -8 9  H P  fo r  tra w l)

3. 9 0 - 1 4 0 H P

4. > 1 4 0  H P  (1 4 1 -3 0 0  a n d  > 3 0 0  H P  fo r  tra w l)

T h e  n o n -m o to r iz e d  g ro u p  is  n o t  in c lu d e d  b e c a u s e  o f  th e  c o n s id e ra b le  u n c e r ta in t ie s  re g a rd in g  th e  

s iz e  o f  th e  f le e t. F o r  e x a m p le , v e s se l  A  b e lo n g s  to  f le e t  O tte r  tra w l 4 6 -8 9 H P  i f  i t  u se s  o t te r  tra w l 

g e a r  a n d  its  c a p a c ity  is in  th e  in te rv a l 4 6 -8 9 H P .

A t  th e  e n d  o f  e a c h  y ea r, th e  sa m p lin g  p la n  fo r  th e  n e x t  y e a r  is  m a d e  a t th e  e n u m e ra to r  w o rk sh o p .

T h e  p r in c ip le s  fo r  s e le c tin g  s a m p le d  f le e ts  in  e a c h  p ro v in c e  are:

- F le e ts  w h o  c o n tr ib u te  th e  m a in  la n d in g  to  th e  la n d in g  o f  th e  p ro v in c e .

- S e le c t th e  la n d in g  s ite s  w h e re  m a in  f le e ts  a n d  m a in  la n d in g  o f  th e  p ro v in c e  lan d e d .

- T ry  to  fo llo w  th e  f le e ts  s a m p le d  in  p re v io u s  y e a r  u n le s s  th e  f le e ts  g o  o u t o f  th e  f ish e ry  o r  

c h a n g e  th e  m a in  g e a r  to ta lly .
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In each province, at least 20 forms should be collected for each fleet in each month. Interviews 
must cover the catch o f the whole trip. If  there is not enough information for the catch o f the 
whole trip, the interview should be dropped. For further reference, the sampling plan for 2004 is 
given in Appendix 2.

Data collected were encoded into a database which has been developed in Access. This database 
is divided into two parts: input database and output database. Input database stores all the raw 
information in the interview forms, output database stores all the standard queries and interfaces 
to get output data which are indicators. Up to now, the possible indicators have pointed out from 
this source o f data are:

*Fleet level
1. Mean daily catch rate (kg/day)
2. Mean standard catch rate
3. Mean active days per month
4. Mean trip duration
5. Mean turnover per trip
6. Mean cost per trip
7. Mean turnover per day
8. Mean cost per day
9. Catch composition
10. Turnover composition

*Fish group level
1. Mean daily catch rate (kg/day)
2. Standard catch rate

The calculations are distributed on
Nation level
Regional level (4 regions)
Provincial level (28 coastal provinces)
Fish groups (18 Ecological groups)
Fleet types
Monthly basis

This is the list of indicator we have made so far for our work. This list can be added for further 
analyses. The variation of fish group price is one of the indicators considered.

M ethods

A. A t Fleet Level

1. Mean daily catch rate (kg/day)
Catch Per U nit of Effort (CPUE) o f trip t is:

CPUE =
C t(kg)
Et(kg)

where CPUEt: CPUE of trip t
Ct: Catch o f Trip t
Et: Fishing effort o f trip t
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Mean CPUE of fleet F in province P (or area A) in month i o f year j :

Mean CPUE

n

(n  ≥ 5)
∑  CPUE,
t=1

n

Where
n number o f observations (total number of trips interviewed of fleet F 

from province P (or area A) in month i o f year j )

2. Mean standard catch rate
Standardized catch rate is catch rate classified by gear as follows:
Otter trawl, pair trawl, beam trawl Catch per hour o f fishing (kg/hour)
Purse seine, lift net, stick held falling net Catch per fishing operation (kg/operation)
Driftnet, stationary net, trammel net Catch per km net (kg/km)
Long line Catch per 100 hooks (kg/100 hooks)
Fish hand line, squid hand line Catch per line (kg/line)

Standardized CPUE of trip t:

Standardized CPUEt =
Ct(kg)
Et(unit)

where Standardized CPUEt: Standardized CPUE of trip t
Ct: Catch o f Trip t
Et: Fishing effort of trip t
unit: See above

Mean standardized CPUE of fleet F in province P (or area A) in month i o f year j :

Mean standardized CPUEij=

n

(n  ≥ 5)
∑  Standardized CPUEt
t=1

n

Where
n number of observations (total number of trips interviewed of fleet F 

from province P (or area A) in month i of year j )

3. Mean active days per month
This indicator describes the mean active days per month of fleet, by measuring the total number 
of days away from harbour for fishing purpose in a month

Mean active day per month o f fleet F o f province P (or area A) in month i of year j :

ActiveDayij =

n

(n  ≥ 5)
∑  ADt
t=1

n

Where
ADt Active days of the last month derived from interview of trip t
n number o f observations (total number of interviews with Active days of 

the last month information of fleet F from province P (or area A) in month 
i of year j )
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4. Mean trip duration
The mean trip duration is the length of the fishing trip measured in days (including days with no 
fishing activity such as steaming days).

Mean trip duration o f fleet F o f province P (or area A) in month i o f year j :

MeanTripDurationij=

n

(n  ≥ 5)
∑ Dt
t=1

n

Where
Dt Length of trip  t  (day)
n number o f observations (total number o f trips interviewed of fleet F 

from province P (or area A) in month i o f year j )

5. Mean cost per trip
This is the variable cost including ice, fuel, provision, bait, fees and taxes related to the fishing 
trip.

Cost o f trip t:

CostTript=  CostIce +  CostFuel +  CostFood + CostSalary + ....

Cost per trip from fleet F of province P in month i o f year j :

Mean Cost Per Tripmonth ij=

n

(n ≥ 5)
∑  Costt
t=1

n

Where
n number o f observations (total number of trips interviewed with cost 

information o f fleet F from province P (or area A) in month i o f year j )

6. Mean turnover per trip
This is calculated as the total value o f the trip's total catch. This amount is not the revenue o f the 
trip. In some cases the prices o f one or a few fish groups are missing. In these cases a price o f the 
fish group, derived from other interviews of the same fleet in the same month and the same 
province (or area), is included.
Income per trip o f  fleet F  o f province P (or area A) in month i o f year j :

IncomePerTripij =

n

(n  ≥ 5)
∑  Incomet
t=1

n

Where
Incomet Income o f trip t

n number o f observations (total number o f trips interviewed with income 
information o f fleet F from province P (or area A) in month i of year j )
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7. Mean cost per day
This is the variable cost calculated on daily basis 

Cost per day of trip t:

Costt =  CostIce +  CostFuel + CostFood +  CostSalary +....

CostperDayt =
CostTript
Et(day)

Cost per day from fleet F of province P in month i of year j :

MeanCostPerDayij =

n

(n  ≥ 5)
∑  Cost per Dayt
t=1

n

Where
n number o f observations (total number of trips interviewed with cost 

information of fleet F from province P (or area A) in month i o f year j )

8. Mean turnover per day
Income per day of trip t is defined as total income o f trip t divided by number of fishing days of 
trip t:

IncomeperDayt=
IncomeTript
Et(day)

Average income per day of fleet F from province P (or area A) in month i of year j  is:

IncomePerDayij=

n

( n  ≥ 5)
∑  I n c o m e  p e r  D a y t
t=1

n

Where
n number o f observations (total number of trips interviewed with income 

information of fleet F from province P (or area A) in month i of year j )
9. Catch composition
This indicator describes the catch composition by percentages o f fish groups in the monthly 
catches o f fleets

Percentage o f group Ain the catches o f fleet F from province P in month i of year j :

PercentageOfGroup Aij=

m

(n  ≥ 5)
∑ CAt
t=1
n

∑ Ct
t = 1

Where
CAt Catch o f fish group A in trip t
Ct Catch of trip t
m total number o f trips interviewed o f fleet F from province P in month i of 

year j , which have group A in their catches
n total number o f trips interviewed of fleet F from province P in month i of 

year j
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10. Turnover composition
This indicator describes the proportion o f turnover by percentages o f fish groups in the monthly 
catches o f fleets

Percentage of group A in the total value of fleet F from province P in month i o f year j :

PercentageOf Group A ij =

m

(n  ≥ 5)
∑ VAt
t=1
n

∑  Vt
t=1

Where
VAt Value of fish group A in trip t
Vt Value of trip t
m total number of trips interviewed of fleet F from province P in month i of 

year j , which have group A in their catches
n total number of trips interviewed of fleet F from province P in month i of 

year j

B. At Fish Group Level

1. Daily catch rate (kg/day)
CPUE of fish group A in trip t is:

CPUEAt=
CAt(kg)

, whereEt(day)

CPUEAt: CPUE of fish group A in trip t
CAt: Catch of fish group A in Trip t
Et: Fishing effort o f trip t

Mean CPUE of group A in the catch o f fleet F from province P (or area A) in month i o f year j :

Mean CPUEGroupAinMonthij=

n

(n  ≥ 5)
∑  CPUEAt
t=1

n

where
CPUEAt: CPUE of fish group A in trip t
n number o f observations (total number o f trips interviewed o f fleet F from 

province P (or area A) in month i o f year j ), which have group A in their 
catches

2. Standard catch rate
Standardized CPUE of fish group A in trip t:

Standardized CPUEAt =
CAt(kg)
Et(unit)

where Standardized CPUEAt: Standardized CPUE of fish group A in trip t
CAt: Catch of fish group A in trip t
Et: Fishing effort o f trip t
unit: See II.A.2.
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Mean standardized CPUE of group A in the catches o f fleet F from province P (or area A) in 
month i o f year j :

Mean standardized CPUEGroupAmonth ij =

n

(n  ≥ 5)
∑  Standardized CPUEAt
t=1

n

Where
Standardized CPUEAt 

n
: Standardized CPUE of fish group A in trip t 
number o f observations (total number o f trips interviewed of fleet F 
from province P (or area A) in month i of year j ), which have group A 
in their catches

Results

The following three examples are given to show how the time series on indicators from the 
monitoring of commercial catches can be used to describe the changes in performance o f a given 
fleet.

The following three fleets were chosen as examples:
• Otter trawl 46-89 HP in Ben Tre Province
• Squid hand line 46-89 HP in Ben Tre province
• Otter trawl 20-45 HP in Khanh Hoa

The mean standard catch rate, mean catch rate per day, mean trip duration, mean active day and 
mean turnover per day for the total catch together with catch composition, proportion of turnover 
and mean standard catch rate by ecological groups are shown in Figures 1 to 11.

To give an impression of changes over time, a regression analysis was made for each indicator. 
The regression line is shown on each graph (Figures 1 to 11) together with the slope and intercept. 
If too few data are available in a time series, a regression analysis will not be made. To decide if 
the slopes of the regression lines are significantly different from 0, the P values of the 95% 
confidence interval were calculated and shown on the figures. As a rule o f thumb, the slope is 
statistically different from 0 if the P value is below 0.05.

Otter trawl 46-89 HP in Ben Tre
Data from monitoring o f the otter trawl 46-89 HP in Ben Tre for the period from August 2000 to 
January 2003 were available for analysis. Graphs on the time series o f the indicators for the fleet 
otter trawl 46-89 HP are shown in Figures 1 to 4.

In Tables 1 and 2 an overview o f the trends over time are given for the indicators on the total catch 
and by ecological groups respectively.
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T a b le  1: T re n d s  in  in d ic a to rs  o n  to ta l  c a tc h  fo r  O tte r  tra w l 4 6 -8 9  H P  in  B e n  T re

M e a n  
S ta n d a r d  
c a tc h  r a te  
K g /h o u r

M e a n  C a tc h  
r a te  p e r  d a y  

K g /d a y

M e a n  tr ip  
d u r a t io n  

D a y

M e a n  a c tiv e  
d a y  p e r  m o n th  

D a y

M e a n  tu r n o v e r  
p e r  d a y  

1 0 0 0  V N D

+ + + + + T o o  s h o r t  tim e  
p e r io d

+

— S ignifican t decrease
- Insign ifican t decrease 
+ Insign ifican t increase 
++  S ignificant increase

T a b le  2 : T re n d s  in  in d ic a to rs  o n  e c o lo g ic a l  g ro u p s  fo r  O tte r  t ra w l 4 6 -8 9  H P  in  B e n  T re

E c o lo g ic a l  g r o u p C a tc h  c o m p o s it io n  

(% )

P r o p o r t io n  o f  
tu r n o v e r  (% )

M e a n  s ta n d a r d  
c a tc h  r a te  
(k g /h o u r )

S h rim p
se a s o n a lity

— -

T ra sh  f ish + + + +
M ix e d  f ish + + + + + +
C ra b s + + +

C e p h a lo p o d s - - +
C u ttle  f ish + + + + +
S q u id + +

se a s o n a lity
+ + + +

O c to p u s T o o  fe w  d a ta  
s e a s o n a lity

T o o  fe w  d a ta T o o  fe w  d a ta

D e m e rs a l  f ish + + + +
C o ra l f is h T o o  fe w  d a ta  

s e a s o n a lity
T o o  fe w  d a ta T o o  fe w  d a ta  

s e a s o n a lity
R a y R a re  in  c a tc h R a re  in  c a tc h R a re  in  c a tc h

- -  S ignificant decrease
- Insign ifican t decrease
+  Insign ifican t increase
++  S ignificant increase

F ro m  T a b le  1 a n d  F ig u re  1 i t  c a n  b e  s e e n  th a t  th e  m e a n  s ta n d a rd  c a tc h  r a te  (k g /h o u r)  a n d  m e a n  
c a tc h  ra te  p e r  d a y  h a s  in c re a s e d  s ig n if ic a n tly  fo r  th e  o t te r  t ra w le r  4 6 -8 9  H P  in  B e n  T re  o v e r  th e  
t im e  p e r io d . T h e  m e a n  tr ip  d u ra tio n  h a s  b e e n  q u ite  s ta b le  o v e r  th e  s a m e  p e r io d  a t  a  le v e l w ith  an  
a v e ra g e  o f  9 -1 0  d ay s . D u r in g  th e  s a m e  p e r io d  th e  m e a n  tu rn o v e r  p e r  d a y  h a s  h a d  a n  in s ig n if ic a n t  
in c re a se .

F o r  a n  e x p la n a tio n  in  th e  tre n d s  o v e r  t im e  fo r  th e  to ta l  c a tc h , th e  in d ic a to rs  b y  e c o lo g ic a l  g ro u p s  
h a d  to  b e  e x a m in e d  (F ig u re s  2  to  4 ) . F ro m  T ab le  2  a n d  F ig u re  2  it  c a n  b e  s e e n  th a t  th e  p e rc e n ta g e  
in  th e  c a tc h  c o m p o s itio n  h a s  d e c re a s e d  s ig n if ic a n tly  fo r  s h r im p  b u t  h a s  in c re a s e d  s ig n if ic a n tly  
fo r  m ix e d  f ish  a n d  sq u id . O th e r  e c o lo g ic a l  g ro u p s  o n ly  s h o w e d  in s ig n if ic a n t  c h a n g e s  in  
p e rc e n ta g e  in  c a tc h  o v e r  th e  t im e  p e r io d . F o r  th e  m e a n  s ta n d a rd  c a tc h  ra te  b y  e c o lo g ic a l  g ro u p s  
(F ig u re  4 )  th e re  h a d  b e e n  s ig n if ic a n t  in c re a se s  in  m e a n  k g /h o u r  fo r  m ix e d  f ish , c u ttle f ish , sq u id
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and demersal fish. From Figure 3 it can be seen that proportion of turnover by ecological groups 
decreased significantly for shrimp but increased significantly for trash fish, mixed fish, 
cuttlefish and squid.

Based on this the changes in the trends for indicators of the total catch for otter trawl 46-89 HP 
fleet in Ben Tre could be due to a change in the ecological groups targeted in this fleet from 
shrimp to mixed fish, cuttlefish, squid and demersal fish. This change could either be due to a 
change of gear or due to a change in fishing ground. From a management point of view it should 
be investigated if  this change in the fishery by the fleet is due to a decline in the shrimp resources 
or a decline in the market demand and thereby in the turnover possible by targeting shrimp.

Squid hand line 46-89 HP in Ben Tre
Data from monitoring o f the squid hand line 46-89 HP in Ben Tre for the period from August 
2000 to February 2003 were available for analysis. The time series data o f the indicators for the 
fleet squid hand line 46-89 HP are shown in Figures 5 to 7.

In Tables 3 and 4, the trends over time are given for indicators o f the total catch and by 
ecological groups respectively.

Table 3: Trends in indicators o f total catch for Squid hand line 46-89 HP in Ben Tre

Mean Standard 
catch rate 

(kg/day/person)

Mean Catch 
rate per day 

(kg/day)

Mean trip 
duration 

(days)

Mean active 
days per 

month (days)

Mean turnover 
per day 

(1000 VND)
— + Too short time 

period
—

Table 4: Trends in indicators on ecological groups for Squid hand line 46-89 HP in Ben Tre

Ecological group Catch composition 
(%)

Proportion of 
turnover (%)

Mean standard 
catch rate 

(kg/day/person)
Squid +

Seasonality
+ 0

Large pelagic Seasonality Rare in catch Rare in catch
Cephalopod Seasonality Rare in catch Rare in catch

0 No change
— Significant decrease
- Insignificant decrease 
+ Insignificant increase 
++ Significant increase

From Table 3 and Figure 5 it can be seen that the mean standard catch rate (kg/day/person) and 
mean catch rate per day decreased insignificantly for squid hand line 46-89 HP over the time 
period. High variation in the monthly mean catch rate could be seen for both indicators, but there 
was no clear seasonality. The mean trip duration was quite stable at a level of 19-20 days. During 
the same period the mean turnover showed monthly variations corresponding to the variations 
seen in the mean catch rate. The mean turnover showed an insignificant decrease over the time 
period.
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For a deeper understanding o f the development over time for the total catch indicators, the 
indicators by ecological groups had to be examined (Figures 6 and 7).

From Table 4 and Figure 6 it can be seen that squid was the major part o f the catches for all month. 
For some moths large pelagics and cephalopods contributed up to 50% of the catches, but these 
large pelagics and cephalopods had not been seen in the catches since the beginning o f 2002. This 
is the reason for the insignificant increase for squid in the catch composition and proportion of 
turnover.

Either the squid hand line 46-85 HP fleet had changed its fishing pattern from targeting large 
pelagics for periods o f the year or the resources o f large pelagics had declined in the operation 
area. For management purposes, this has to be investigated based through other means e.g. 
scientific resource surveys.

Otter trawl 20-45 HP in Khanh Hoa
Data from monitoring o f the otter trawl 20-45 HP in Khanh Hoa for the period October 1996 to 
December 2002 were available for analysis. Time series for the indicators o f the fleet o f the otter 
trawl 20-45 HP are shown in Figures 8 to 11.

In Tables 5 and 6, the trends over time are given for indicators o f the total catch and by 
ecological groups respectively.

Table 5: Trends in indicators on total catch for Otter trawl 20-45 HP in Khanh Hoa

Mean 
Standard 
catch rate 
(kg/hour)

Mean Catch 
rate per day 

(kg/day)

Mean trip 
duration 

(days)

Mean active 
day per month 

(days)

Mean turnover 
per day 

(1000 VND)

— — 0 — ++

0 No change
— Significant decrease
- Insignificant decrease 
+ Insignificant increase 
++ Significant increase

From Table 5 and Figure 8 it can be seen that mean standard catch rate (kg/hour) and mean catch 
rate per day decreased significantly for the otter trawl 20-45 HP fleet in Khanh Hoa over the time 
period. The mean trip duration was quite stable over the same period at a level around 1 day. 
During the same period the mean turnover per day increased significantly.
To be able to explain the trends over time for the total catch indicators, an examination o f the 
indicators by ecological groups was conducted (Figures 9 to 11).
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Table 6: Trends in indicators on ecological groups for Otter trawl 20-45 HP in Khanh Hoa
Ecological group Catch 

composition 
(%)

Proportion of 
turnover (%)

Mean
standard catch 

rate (kg/hr)

Mean price 
(VND/kg)

Cephalopods ++ ++ ++ —
Demersal fish - — + -
Small pelagics - - 0
Mixed fish ++ ++ + +
Anchovy Too few data Too few data Too few data
Trash fish + - — ++
Coral fish ++ + Too few data -
Octopus + - Too few data
Crabs 0 ++ — ++
Squid 0 0 + +
Cuttlefish + + Too few data ++
Shrimp - + - ++

0 No change
— Significant decrease
- Insignificant decrease
+ Insignificant increase
++ Significant increase

From Table 6 and Figure 9 it can be seen that the percentage in the catch composition increased 
significantly for cephalopods, mixed fish and coral fish. For the rest of the ecological groups, no 
or only insignificant changes were seen over the time period.

For the mean standard catch rate cephalopods showed a significant increase whereas trash fish 
and crabs showed a significant decrease. For the rest o f the ecological groups found in the 
catches, no or insignificant changes were seen.

The significant increase in the mean turnover o f the total catch despite a significant decrease in 
the mean standard catch per day can be explained only by the significant increase in the prices 
(VND/kg) for some of the ecological groups as trash fish, crabs, cuttlefish and shrimp. From a 
management point of view further investigations should be made on trash fish as this ecological 
group contributed approximately 45% o f the catch (Figure 9). It has to be investigated if  the 
significant decrease in mean standard catch rate o f trash fish is due to over- fishing forced by a 
demand and high prices on the market.

Discussion

The regression analysis on pressure indicators from the monitoring o f commercial catches only 
has the aim to give a first impression o f the time trends for a given indicator. No single pressure 
indicator gives a full description for the performance o f a fleet. By combining information from 
more indicators a picture o f the performance o f a fleet can be seen. This picture can lead to a 
situation o f alarm and closer inspections o f data have to be taken. To come to a detailed 
understanding o f the situation for a fishery based on which a management decision can be taken 
the above mentioned analysis has to be combined with analyses o f fleet indicators, e.g. number o f 
vessels, and state indicator for the resources from scientific resource surveys.
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If  management tools have been introduced to regulate a fishery the pressure indicators from the 
monitoring o f the commercial fishery can be used to give a first impression if the regulation has 
had the intended effect on the fishery. But also here these analyses have to be combined with 
analyses o f the state indicators on the resources to give a full picture o f the result.
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Figure 1: General indicators on total catch for Otter trawl 46-89 HP in Ben Tre
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Figure 2: Indicator on catch composition by ecological groups for Otter trawl
46-89 HP in Ben Tre
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Figure 2: continued...
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Figure 3: Indicator on proportion of turnover by ecological groups for Otter trawl 
46-89 HP in Ben Tre
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Figure 3: continued...
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Figure 4: Indicator on mean standard catch rate by ecological groups for Otter trawl 
46-89 HP in Ben Tre
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Figure 4: continue...
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Figure 5: General indicators on total catch for Squid hand line 46-89 HP in Ben Tre
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Figure 6: Indicator on catch composition and proportion of turnover by ecological groups 
for Squid hand line 46-89 HP in Ben Tre
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Figure 7: Indicator on mean standard catch rate by ecological groups for Squid hand line 
46-89 HP in Ben Tre
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Figure 8: General indicators on total catch for Otter trawl 20-45 HP in Khanh Hoa
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Figure 9: Indicator on catch composition by ecological groups for Otter trawl 
20-45 HP in Khanh Hoa
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Figure 9: continue...
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Figure 9: continue...
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Figure 10: Indicator on proportion of turnover by ecological groups for Otter trawl 
20-45 HP in Khanh Hoa
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Figure 10: continued...
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Figure 10: continued...
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Figure 11: Indicator on mean standard catch rate (kg/hour) by ecological groups for 
Otter trawl 20-45 HP in Khanh Hoa
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Figure 11: continued...
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Figure 11: continue...
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Figure 12: Mean price in VND/kg for some ecological groups for Otter trawl 
20-45 HP in Khanh Hoa
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Figure 12: continue...
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Figure 12: continued...
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Appendix 1: Interview Form

Questionnaire No. 1 Page 1 8.2.04

General information Vessel information

Sampling Province: Skipper name:
Enumerator:
Sampling data: Vessel registration code:
Sample N o: Horse power (HP):
Landing data: Length of vessel (m ):
Landing place: Fishing days in the last month :

Trip inform ation Cost o f trip (1 0 0 0  VND)
Number of crew: Fuel (only this trip):
Fishing ground: □ not known □ out of map Bait:
Fishing depth (m ): Storage cost:
Target species : Provision for the crew
Length of trip (days): Small repair
Non-active days during this trip : Salary
Number of haul: Others (Fee, ... (clarify))
Duration of the haul (hour) :
Fishing time : (day/night/day & night)
Gear

Name of gear Total length 
(m)

Mesh size 
(2a) (mm)

Number of 
gear

No. of 
hooks/line

Height of 
gear (m)

G ill net

D rift net

Stationary net

Tram m el net

Trawl

P air traw l LLoad rope
in cod 
end :

O tter traw l LLoad rope
in cod 
end :

B eam  traw l LLoad rope
in cod 
end :

Purse
seine

Purse seine in cod 
end:

A n chovies p.s. in cod 
end:

A .D ./use ligh t in cod 
end:

L ines

L on g line LHanging line

Fish hand  line Number 
of lines:

Squid hand line Number 
of lines:

S t ic k  h e ld  f a l l in g  n e t Circuit of 
the opening:

L i f t  n e t Area 
(m2)

P o r t a b le  L i f t  n e t The wing 
spread:

D r e d g in g  f o r  c la m Length of 
steel frame:

Height of 
steel frame:

S t o w  n e t
Length of 
steel frame:

in cod 
end :

Number 
of net:
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Questionnaire Page 2

Catch information

Commercial groups Weight 
(Kg)

Price per Kg 
(1000 VND)

Value in total 
(1000 VND)
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Appendix 2: Sampling Plan for 2004
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