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Table 1. Catch composition (%) of trash fish in landings by areas

Depth Main areas
Trip strata Northern Central Southeastern
(m) waters waters waters
21-30 51.0 46.9
NE 31-50 40.1 68.1
51-100 27.5 23.6 28.6
101-200 17.5
21-30 33.3
SW 31-50 443
51-100 27.2 24.0 15.9
101-200 25.1 65.8
> 200 8.8

Sources: Otter trawl survey data 1996-1997, ALMRV
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Table 2. The percentage of main species found in trash fish by areas (sources: Otter trawl survey data 1996-1997, ALMRV)

Trip

NE

Depth strata . Areas .| Depth strata . Areas
Species Name Trip Species Name
(m) North |Central| SE (m) North |Central| SE
21-30 Cantherines modestus 42.2 SW 21-30 Alepes kalla 5.0
Evynnis cardinalis 17.9 Leiognathus sp. 35.6
Leiognathus sp. 53.1 28.7 Stolephorus sp. 56.7
Plotosus anguillaris 8.9 Others 2.6
Saurida tumbil 9.0 31-50 APOGONIDAE 6.7
Selaroides leptolepis 6.2 Leiognathus sp. 17.3
Others 20.0 14.1 Stolephorus sp. 56.6
31-50 APOGONIDAE 37.0 Others 19.4
Leiognathus sp. 46.3 7.7 51-100 Acropoma japonica 6.1 9.7
Loligo sp. 5.7 APOGONIDAE 27.5
Paramonacanthus 46.7 Champsodon capensis 9.6
Saurida undosquamis 5.9 Leiognathus elongatus 17.2
Thryssa kammalensis 5.1 Leiognathus sp. 443 | 41.8 26.4
Thryssa sp. 7.3 Loligo sp. 6.5 9.5
Others 29.7 8.6 Saurida sp. 6.3
51-100 Acropoma japonica 22.4 Others 22.1 | 26.1 46.8
APOGONIDAE 11.2 101- 200 Acropoma sp. 22.8
BOTHIDAE 5.0 APOGONIDAE 16.7
Cantherines modestus 12.1 Cantherines modestus 49.7
Leiognathus elongatus 50| 527 Champsodon capensis 4.9
Leiognathus sp. 23.8 | 233 Lepidotrigla sp. 7.3
PLEURONECTIDAE 53 Nemipterus bathybius 5.0
Pristotis jerdoni 4.6 Priacanthus macracanthus 5.1
Saurida tumbil 6.1 Synodus variegatus 7.5
Solenocera sp. 6.3 Upeneus bensasi 18.8
Synagrops sp. 4.6 Others 43.0 19.3
Upeneus bensasi 6.0 > 200 Champsodon capensis 5.6
Others 439 | 431 | 246 Chelidoperca hirundinacea 8.0
101-200 Apogon sp. 12.6 Cynoglossus sp. 6.4
Argentina elongata 9.2 Gempylus serpens 5.6
Chelonodon patoca 9.4 MYCTOPHIDAE 48.3
Gymnapistes leucogaster 28.7 Octopus sp. 8.0
Leiognathus elongatus 6.9 Others 18.0
Solenocera sp. 6.0
Others 27.1




Paper presented at the

“REGIONAL WORKSHOP ON LOW VALUE AND “TRASH FISH” IN THE ASIA - PACIFIC REGION”

Hanoi, Viet Nam, 7-9 June 2005

Figure 1. Rate (%) of trash fish in landings and its main species composition in the North by depth strata by trips
(Sources: Otter trawl survey data 1996-1997, ALMRYV)
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in the depth of 31-50 m in the North

Leiognathus sp.
7%

APOGONIDAE
3%

Stolephorus sp.
25%

Others 8%
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Figure 1c. The rate of trash fish in landings
in the depth of 51-100 m in the North
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The catch composition (%) of trash fish in landings by pair trawl in the North area is about 70%
and in the Southeast area ranged from 21.1% to 42.1% (Table 3) and percentage of its main
species is showed at Table 4.

Table 3. The percentage of trash fish in landings by pair trawl by areas

Area
]s)tig::: Nangl:(::fpﬁSh Name (.)f fish North SE
i) in English group in VN Fleet: 141-300 Fleet: 301-600
(HP: 300-300) (HP: 380-450)
<20 Others C4 khac 18.4
Selected fish Ca chon 5.2
Seabreams Ca banh dudng 6.8
Trash fish Calon 69.6
Total 100.0
21-30 Dussumier's Calep 7.3
anchovy
Others Ca khac 22.7
Trash fish Calon 69.9
Total 100.0
31-50 Cuttlefish Muc nang 5.7
Mixed fish Ca x0 71.9
Others Ca khac 7.4
Puffers (Tobies) Ca noc 15.0
Trash fish Calon 0.0
Total 100.0
51-100 | leather jacket Ca bo gai 38.0
Mixed fish Ca x0 29.8
Others Ca khac 11.0
Trash fish Calon 21.1
Total 100.0
101-200 | Mixed fish Ca x0 57.6
Others Ca khac 9.0
Trash fish Calon 33.4
Total 100.0
> 200 Mixed fish Ca x0 51.3
Others Ca khac 6.7
Trash fish Calon 42.1
Total 100.0

Source: Observer data 2004, ALMRV
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Table 4. The percentage of main species found in trash fish in the landings by pair trawl by

areas
Area
Depth
strgta Species Name IO SF
(m) Fleet: 141-300 Fleet: 301-600
(HP: 300-300) (HP: 380-450)
<20 Sardinella gibbosa 5.1
Thryssa hamiltonii 7.3
Sardinella jussieui 8.7
Leiognathus sp 33.1
Evynnis cardinalis 8.6
Lagocephalus wheeleri 4.6
others 32.5
Total 100.0
21-30 Stolephorus indicus 7.8
Thryssa mystax 5.9
Leiognathus sp 30.0
Leiognathus elongatus 52
Mene maculata 25.6
Evynnis cardinalis 11.6
Others 13.9
Total 100.0
51-100 Decapterus macrosoma 51.3
Selar 33.9
crumenophthalmus
Others 14.8
Total 100.0
101-200 | Apogon sp. 10.6
Pseudorhombus sp. 7.7
Leiognathus elongatus 23.1
Lophiomus setigerus 8.0
Upeneus bensasi 24.0
Trachinocephalus 13.9
myops
Others 12.7
Total 100.0

Source: Observer data 2004, ALMRV
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Figure 2. Rate (%) of trash fish in fish landings and its main species composition by areas by
depth strata (Source: Pair trawl observer data 2004, ALMRYV)
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Figure 2a. The rate of trash fish in Figure 2b. The rate of trash fish in
landings in the depth of 21-30 m landings in the depth of 51-100 m
in the North area in the South East area

The situation is similar to the single trawl fleets operating in shallow Southwestern waters, it
means that catch composition (%) of trash fish in landings is rather high and increasing year by
year (Fig. 3 for the 20-45 Hp and Fig. 4 for the 46-89 Hp single trawl fleet).

Figure 3. Catch composition (%) of main fish groups of single trawl fleet (20-45 Hp) in
Southwest area
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Figure 4. Catch composition (%) of main fish groups of single trawl fleet (46-89 Hp) in
Southwest area
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3. Trash fish as raw material for fish meal production in Vietnam

Raw material (trash fish and discards from seafood industry) is considered to be the main factor
influencing the present and potential production of fishmeal in Vietnam. The quantity of trash
fish depends on the methods of catching, gear capacity and fishing regions. The marine fishing
area is divided into four regions:

North (the Vietnamese part of the Gulf of Tonkin): Most of the bottom is less than 50 m
(maximum depth 70 — 100 m) and consists of mud and sand, suitable for bottom trawling. The
Red River reduces the salinity in the surrounding coastal areas. Sea water temperature with a 14 —
16 degrees low (January — February) and a 26 degrees high (June — September).

Provinces: Quang Ninh, Hai Phong, Thai Binh, Nam Dinh, Thanh Hoa, Nghe An, Ha Tinh,
Quang Binh. and Quang Tri

Central: The very narrow shelf drops 30 — 50 km off the coast rapidly to depths of 4 — 5,000 m.

The region is heavily affected by typhoons (9 — 10 per year in the period from May to December)
and the North-East monsoon (October — March) creates difficulties for the fisheries in this region.
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Provinces: Thua Thien - Hue, Da Nang, Quang Nam, Quang Ngai, Binh Dinh, Phu Yen, Khanh
Hoa (Nha Trang) and Ninh Thuan.

South-East: The shelf is wide and shallow with flat bottom and a slight slope (75 % of the area in
the range of 30 — 60 m with a maximum depth of 300 m). The freshwater plume from the Mekong
River seems to be rather productive with high concentrations of fish and shrimp. Sea water
temperature in the two southern regions vary from 24.5 °C in February to 29 °C in April.

Provinces: Binh Thuan (Phan Thiet), Ba Ria - Vung Tau, Ho Chi Minh City, Tien Giang, Ben
Tre, Tra Vinh, Soc Trang and Bac Lieu.

South-West: The Vietnamese part of the Gulf of Thailand is rather shallow with depths less than
50 m.

Provinces: Ca Mau and Kien Giang.
The off-shore Spratly (Truong Sa) and Paracel archipelagos have not been included in this study.

According to the mentioned variations along the 3,200 km coastline the fisheries vary from
region to region among other things with respect to gear. Although no available statistics reveal
the species caught, the bottom trawl mainly catches demersal species and some small pelagic
species (round scad, sardinella, anchovy ...). Large pelagic species (tuna, mackerel, donfilfish,
sailfish, billfish, shark ...) are mainly caught by use of purse seines, gill net and longline. Types of
net (drift, bottom, trammel, lift and stick-held falling) and line (long, hand and squid hand) catch
a variety of species. Interpretation of basic data is complicated by

— multi-species catches, among other things due to small mesh size and little selective types
of gear,

— atrade system involving (domestic and foreign) middlemen (traders),

— sales to foreign vessels at sea, and

— lack of a central registration of the daily landings at a given landing site or port.

The quantity landed data varies from source to source with a total of 1.4 to 1.7 million tonnes
(official figure). Assessment by the Research Institute for Marine Fisheries (RIMF) of a total size
of all stocks of 3.1 - 3.2 million tonnes and a potential yield per year of 1.5 million tonnes.

No statistics cover the amount of trash fish landed or used by the fish meal plants. A few
observations of trawlers show 20 - 40 % or even upto 70% of the catch, in the form of trash fish,
made by researchers and enumerators. The total estimated amount of landed trash fish could be
estimated between 300,000 and 600,000 tonnes. However, only a part of the landed trash fish is
used by the fish meal plants. An estimate is that around 280,000 tonnes of trash fish and shellfish
may be used by the fish meal plants per year.

The price of raw material is depending on the quantities of trash fish landed and the demand for
this both for fishmeal and for other uses.

Trash fish, grade 6 and 7 according to TCVN, is small size fish either grown up small fish or
juveniles of species, which given time would grow larger. The main source for fishmeal is
demersal species, which are less influenced by seasonal variation than pelagic species. Pelagic
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species are used for fishmeal when very large landings occur, and the landed quantity exceeds
both the need for direct human consumption and the industrial processing capacity.

The demersal species grade 6 and 7 are often by-catch, which is hauled in by trawl at the same
time as other larger and more valuable fish are caught. Due to limited hold capacity and limited
stock of ice, only the by-catch from the last few days of each fishing trip is kept on board the
fishing vessels and landed. The price levels observed/reported to the study team are quoted in the
table 5 below.

Table 5. Price of trash fish in Vietnam (July 2001)

Location Minimum price Maximum Use
VND price VND
Hai Phong 800 2,200 Fish meal, feed etc
Thanh Hoa 700 1,200 Fish powder, feed
Da Nang 500 2,000 Fish powder, feed, sauce
Nha Trang 2,500 3,000 Feed for lobster
Nha Trang 2,000 3,000 Sauce
Phan Thiet 500 1,000 Fish powder
Phan Thiet 1,500 1,500 Sauce, human consumption
Vung Tau 1,200 1,500 Fish meal
Vung Tau 1,450 1,600 Fish meal
Vung Tau 1,500 2,000 Fish meal
Ca Mau 1,500 2,000 Fish meal
Ca Mau 1,800 2,500 Feed (for An Giang for fish)
Ca Mau 1,600 1,600 Fish meal, Sardines
Ca Mau 1,200 1,200 Fish meal, Banded Catfish
Ca Mau 1,000 1,200 Fish meal, Flower Fish
Kien Giang 1,000 1,700 Fish meal
Kien Giang 1,500 1,600 Fish meal, in Kisimex
Kien Giang 2,500 3,000 Feed for fish
Ho Chi Minh City 700 2,000 Fish meal
Note: 1USS$ = 14,500 VND

There are a number of observations of relevance to make:

The span between the minimum and the maximum price in the same location may be rather wide.
This is more characteristic in the northern part of the country than in the southern. To some extent
this may be ascribed to the inclusion of a minimum price, which refer to pelagic fish during
bumper catch

In accordance with the information gathered: the fishmeal producers in the southern part of the
country seem to buy trash fish up to a price level of approximately VND 1,600,. Above this price,
the producers in general stop buying and wait for a lower price to occur.

In general the price is higher in the southern than in the northern part of the country, which

coincides with the occurrence of fishmeal factories. 2 plants are active in the Northern region, 1
or 2 in Central, and the rest are in the Southern part of the country.
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From information gathered at research institutes and observations made, the trash fish in the
South is more abundant than in the North, and this is also corroborated by the statistics seen, that
the catch is bigger in the south.

The fishmeal industry, based on this, seems to contribute to a higher price on trash fish.

The established price levels in the southern part although higher than in areas with little fishmeal
industry, is not sufficient to warrant increased landings. For instance as a result of establishing or
increasing systems of service boats, which will bring to shore by-catch from early days in fishing
trips with trawlers

This could be an indication, that the cost of bringing the already caught trash fish to shore is too
high, and that this would not combine with bringing in more valuable species for processing.

In Cat Lo, near Vung Tau, a trash fishing fleet has been established, which has fishing of trash
fish as its main target. This is reported to be more financially beneficial for the fleet than trawling
for more valuable species with trash fish as a by catch. In this specific location the price for fish
grade 6 and 7 had established at VND 1,500 to VND 2,000, which in other places is close to the
highest level the fishmeal producers can pay.

In Vung Tau plans for building a new big fishmeal plant were quite advanced, and here the plans
were to transport the trash fish from other landing sites more to the south of the country.

Outside Vung Tau the study team was informed by one specific producer, that he had started a
branch of his fishmeal factory in Vung Tau. The other branch was located in Ca Mau south of
Vung Tau. He considered the access to trash fish as more difficult in Ca Mau than in Vung Tau.

Based on the observations it must be concluded that the access to trash fish as raw material for
fishmeal production is difficult, and that the price is likely to increase rather than fall in general.

The trash fish is used for many purposes, which in general command higher prices in terms of
sales price per unit trash fish consumed. For this reason the fishmeal producers often experience
raw material shortage, i.e. price levels above what is feasible in fishmeal production.

As mentioned the trash fish is the major raw material industrially processed into fishmeal. The
mainly demersal fish is lean (low in fat) and with a white fillet, but due to the small size with a
relatively high proportion of ash (from scales, bone etc.). The handling of the fish is described
and here the diagrams illustrating the handling at sea and in port are reproduced (Figure 5 & 6).
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Figure 5. Fish handling on ship
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It is commented in the report, that a low ratio of ice/fish is used for the leather jacket because the
value of the fish is low. The ice is crushed before loading to the boat, and a ratio of 1 kg ice to 2-3
kg of fish or lower is used. The preservation holds do not have pallets, and high quantities of fish
is pressed and broken.

The preservation time on board depends on the catching volumes. Fishing trips are often from 15
to 40 days, due to this the quality of the raw material when landing is not good.
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Figure 6. Transporting and handling of leather jacket
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The team observed (in 1999) only unloading of bad quality fish. Unloading time may be up 2 — 3
hours for a truck of 5 tonnes. Some trucks do not have covers, and no ice is added at this stage.
The Leather jacket is sorted in two grades. In summary the survey concluded that the quality of
the raw material was not good.

This observation was confirmed by the study team (2001):

o Fish were unloaded from ships to trucks in open air, i.e. the fish during the unloading was
continuously exposed to strong sunlight

e Sorting was done partly under cover, but seemed to prolong the time for transfer substantially
and no icing was applied
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e One particular truckload was observed arriving at fishmeal factory outside Vung Tau,
originating from the Cat Lo fishing port with degraded trash fish.

It should be noted that the Cat Lo must be considered one of the best ports in Vietnam, and it is
further used for landing of raw material for fishmeal production not as a by-catch, but as the
targeted catch.

It could be imagined that if the quality of raw material from this port is degraded, the situation
could be worse in other ports, with worse facilities and where the main interest is the higher value
fish for human consumption.

Based on the observations made, it must be concluded, that raw material for fishmeal production
is scarce, and that the price level for the raw material is close to or higher than what fishmeal
production can justify. At the same time the quality of the raw material is generally not good,
which constitute limits to the quality of fishmeal, which is possible to produce from the raw
material.

4. The status of present fish meal production in Vietnam

The demand for fishmeal in Vietnam is expected to remain strong, mainly a result of the fast
growing aquaculture and intensification in aquaculture.

In the publication “Fishmeal Technology - Small Scale Production from Low Value Fishes” by
the Aquaculture Research Institute 2, Fishery Technology and Biological Center, June 2001, the
demand for fish meal (according to statistics) in the feed for poultry and aquaculture is estimated
to be around 800,000 tonnes per year.

The current production of industrially produced fishmeal and manually produced fish powder
(ground sun-dried fish) cover approximately one third of this demand (or 265,000 tonnes).

Based on a few figures and estimates of the current utilization of the designed capacities of the
fish meal plants, the production is estimated to be around 80,000 tonnes. The production of fish
powder should accordingly be around 185,000 tonnes.

The amount of fishmeal used for fish is estimated to be around 50,000 tonnes. This is based on the
following assumptions:

— an estimated aquaculture production of 410,000 tonnes fish (freshwater and marine),

— 12 % of the farmed fish are fed a compounded (dry) diet with an average of 50 % of fish
meal included,

— an average feed conversion factor of 2.0 (when this type of feed is used),

— fish powder, raw fish (trash fish) or fish by-products are used in the production of feed on
the fish farms.

The amount of fishmeal used for shrimp production is estimated to be around 43,000 tonnes. The
assumptions made include that, 50 % of the 80,000 tonnes of farmed shrimp (in sea- and
brackishwater mostly Black Tiger (Penaeus monodon) and in freshwater mostly the Giant
Malaysian Prawn (Macrobrachium rosenbergii) are fed a commercially compounded feed with
the inclusion of 60 % fish meal, and a feed conversion factor of 1.8.
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Due to the inferior quality of the domestic fishmeal, most of the fishmeal used in the shrimp feed

is imported.

In the global market the fish meal quality and consequently the price mostly relate to,

— the amount of protein,

— the digestibility of this protein, and

— the amount and composition of a number of amino acids (the building block of the
protein), essential for growth and health of the animals.

Other typical quality parameters are the content of water (maximum 10 %), fat (maximum 12 %,
Stoldt method of analysis), ash (minerals) and sand (the less the better).

Due to the protein quality the feed mills (in Vietnam) typically use the domestic fishmeal in the
production of animal feed, whereas little domestic fishmeal is used in the feed for fish and

shellfish.

The Vietnamese standards for fishmeal are shown in the Table 6.

Table 6. Standards for fishmeal

Criteria Characteristics & grades

Special grade Grade 1 Grade 2 Grade 3

Appearance Good powder form, no stick together, without mould

Grinding level Fish meal should be passing a screen with a hole diameter of 3.25 mm
and the amount not passing the screen should not exceed 5%

Smell Specific smell of fish meal, no strange smell

Colour Light brown Brown to dark brown

Water (%) max. 10 10 12 12

Salt (%) max. 3 4 5 5

Lipid (%) max. 6 6 10 10

Protein (%) min. 50 45 40 30

Foreign subst.

Small metal pieces less than 2 mm, g/kg product, not exceed 0.1

Metal FS Not allowed for sharp metal pieces.

Sand (%) max. 3.0 | 3.0 | 3.5 [ 4.0

Other FS Not allowed

Microorganisms Not contaminated by pathogenic microorganisms as required by the

veterinary.
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In total 15 to 20 fishmeal factories are in operation, according to information gathered from
several sources. Figures may include some producing fish powder (Figure 7), based on dried raw
material and not using an industrial processing technology.

Figure 7. The production of fish powder by sun - drying

RAW MATERIAL SUN DRYING GRINDING FISH POWDER

A 4
A\ 4
A 4

The total production is estimated to be approximately 80,000 tonnes annually, while the capacity
could be from 100,000 tonnes to 130,000 tonnes. The technology used in the visited factories, 5
out of the total, was cooking-drying (Figure 8), using the following main types of equipment,
screw cooker, in series with a number of screw “coolers” (dryers) for adjustment of the dry matter
content in the finished product.

Figure 8. The production of fish powder by cooking - drying
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The technology is robust and easy to operate. Repairs will usually be uncomplicated.

The disadvantage is that oil is not separated mechanically, which especially when pelagic species
are used may result in a high fat content in the meal, which must either be treated with
antioxidants or risk oxidation. Too high evaporation in the drier units in order to increase crude
protein content, risk browning the protein, and thereby reduce the digestibility of the protein.

It was observed that attention was mainly given to protein content and even dry matter, rather
than nutritional value of the protein. This is considered to be determined by market preferences,
which may change, but which currently dictates little reward to value added in terms of higher
nutritional value.
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The need for raw material for the present production assuming a conversion factor of 4kg raw
material to lkg of fishmeal amounts to 320,000 tonnes of raw material annually. And the
potential need with better utilization of production capacity is 400,000 tonnes to 480,000 tonnes.
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