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ABSTRACT The object being studied in this paper is the migration of freshwater 

ichthyoplankton (eggs, larvae, fries) of Cai river (Nha Trang city). The 
purpose of the thesis is to discover the rate of daily and seasonal migration, 
density, components of age and size of the migratory species. 
The researching method is mainly based on passive and active collections of 
ichthyoplankton at different times of day and season at four places from 
upper, middle, lower parts and marine waters. 
The studied results have a significance since they help to describe the 
temporal and spatial structure of the distribution of the ichthyoplankton in 
the stage of catadromous migration. During the research, ten ichthyo-
plankton Orders were observed among twelve recorded Orders, in which 
Perciformes and Cypriniformes of 3-20mm in length are predominant. The 
migration of ichthyoplankton has been observed all year round with daily 
average density of 0.05-9 fish/100m³. The seasonal increase of fry’s density 
has been observed from March to April (upper and middle parts, and from 
June to July (estuary and marine waters). The greatest migration density has 
been reached at nights. Data have shown that after a year, there are about 4 
million fries migrating through these waters. 
The researched results aim at expanding the theory on migration of fish and 
constitute methods for preserving natural resources with a view to 
diminishing losses of fish sources caused by irrigation works. 

 
 

SÖÏ TROÂI DAÏT CUÛA TRÖÙNG CAÙ - CAÙ BOÄT TRONG HEÄ THOÁNG 
SOÂNG - CÖÛA SOÂNG CAÙI - BIEÅN TAÏI NHA TRANG, KHAÙNH HOØA 

 
Nhezdoli V. K, Ngoâ Chí Thieän, Nguyeãn Duy Toaøn 

Chi Nhaùnh Ven Bieån - Trung Taâm Nhieät Ñôùi Vieät - Nga (Nha Trang) 
 

 
TOÙM TAÉT Ñoái töôïng nghieân cöùu: söï di truù cuûa caù phieâu sinh nöôùc ngoït (tröùng, aáu truøng, 

caù con). Nhieäm vuï cuûa ñeà taøi laø phaùt hieän nhòp ñoä di truù theo ngaøy, muøa; 
maät ñoä cuûa caùc loaøi di truù, thaønh phaàn tuoåi vaø kích thöôùc. 
Phöông phaùp nghieân cöùu chuû yeáu döïa treân cô sôû thu maãu caù phieâu sinh chuû 
ñoäng vaø thuï ñoäng vaøo nhöõng thôøi gian khaùc nhau cuûa ngaøy, muøa taïi 4 khu 
vöïc: thöôïng löu, trung löu, haï löu vaø ven bieån caän soâng. 
Caùc keát quûa nghieân cöùu naøy coù yù nghóa nhaát ñònh nhaèm giuùp moâ taû caáu truùc 
theo thôøi gian, khoâng gian cuûa söï phaân boá caù phieâu sinh trong giai ñoaïn di 
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truù xuoâi. Trong quùa trình nghieân cöùu ñaõ phaùt hieän tröùng caù - caù boät cuûa 10 
boä trong soá 12 boä caù theo thaønh phaàn khu heä caù ñaõ ñöôïc ñeà caäp trong caùc taøi 
lieäu. Trong soá ñoù caù boät Perciformes vaø caù Cypriniformes vôùi chieàu daøi 3-
20mm chieám öu theá. Söï di truù cuûa caù ñöôïc quan saùt thaáy quanh naêm vôùi maät 
ñoä trung bình ngaøy töø 0,05 - 9 con/100m3. Söï gia taêng maät ñoä theo muøa cuûa 
caù boät quan saùt ñöôïc vaøo thaùng 3 vaø thaùng 4 (thöôïng löu vaø trung löu) vaø 
thaùng 6, 7 (vuøng cöûa soâng vaø ven bieån caän soâng). Maät ñoä di truù lôùn nhaát ñaït 
ñöôïc vaøo ban ñeâm. Soá lieäu tính toaùn cho thaáy raèng sau moät naêm, qua maët 
caét cuûa doøng chaûy cuûa soâng (trung löu) coù khoaûng 4 trieäu caù boät di truù qua. 
Keát quaû nghieân cöùu goùp phaàn môû roäng lyù thuyeát veà di truù cuûa caù vaø giuùp xaây 
döïng caùc bieän phaùp baûo toàn thieân nhieân nhaèm giaûm tieâu hao nguoàn lôïi caù 
baèng caùc coâng trình thuûy lôïi. 

 

 
I. INTRODUCTION 
 

Freshwater ichthyoplankton is a 
part of fish community in connection 
with offshore existence. The component 
of ichthyoplankton consists of fish 
eggs, ante-larvae, larvae and fries at 
their first stages of development. The 
temporal and spatial structures of 
distribution and movement (drift, 
migration) of ichthyoplankton should 
be researched to expand on theory of 
fish migration. The variability of the 
population gives conceptions on 
diversity of fish faunas to propose 
methods for effective preservation of 
natural resources in establishment and 
application of irrigation works (Pavlov 
et al., 1979, 1989, 1995). 

We have not seen the research 
documents on the migration of ichthyo-
plankton in river-estuary-sea systems, 
as well as research documents on 
freshwater ichthyoplankton in 
Vietnam. For a country having 
developed wet rice cultivation like 
Vietnam, it would be necessary to do 
research on the drift of ichthyo-
plankton in order to find out methods 
for effectively preventing mass 
mortality of young fishes due to 
irrigation works. 

Our purpose is to research on 
drift of freshwater ichthyoplankton in 
one of the rivers in Vietnam - Cai 
river, and to survey the diversity and 
level of seasonal and daily variability 
of the migration of ichthyoplankton in 
every section of the river from the 
upper stream to the estuary areas. 
 
II. MATERIALS AND METHODS  
 
       Cai is the greatest river of Khanh 
Hoa province. It originates from the 
mountainous range of Chö Mta at the 
height of 650-1,926m above sea level 
with many windings, flowing along the 
valleys and joining Nha Trang bay 
(Fig. 1). The length of the river is 
about 70km, its width ranges from 3m 
at the upper stream to 400m at the 
lower stream, and its depth is 4.5m or 
higher. The bottom of the river is a 
mixture of clay, sand and mud along 
the banks. Aquatic plants are not 
substantial, mostly the Elodea species. 
Bamboo hedges and grass have grown 
along the two banks. 

The estuary areas suffer 
frequently the impacts of diurnal tides 
all year round. According to our data, 
the salinity at the estuary depending 
on the current and seawater may reach 
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up to 4km or even more into the river. 
Water level, current and alluvium of 
the river are greatest in rainy season 
from October - December (Fig. 2 in 
appendix). In the year, the average  
water current ranges from 34-126m³/s, 
the turbidity is from 7-88gr/m³ (data 
obtained from hydrographical station, 
2002). Water temperature ranges from 
23-30oC, especially 42oC in shallow 
areas. 

Method for researching the 
movement of ichthyoplankton here is 
mainly based on our method for 
studying the migration of ichthyo-
plankton at rivers. 

Data collection has been done at 
four stations: at the upper stream of 
about 50 km away from the sea (station 
1a). At the area having average current 
of 25 km (station 1b); at the estuary 
areas (station 2) and along the coast of 
Nha Trang bay of about 0.3 km away 
from the shore (station 3). Eggs and 
larvae have been collected mainly at 
the surface (40-70 cm) by cone-shaped 
nets with the size of 0.2m². These nets 
have been used in two ways depending 
on the current velocity: passively which 
is like a trap (used in the areas with 
the current of 30cm/s or higher, at 
upper stream and at river areas having 
average current); and actively which is 
like fishing by drag-net (used in the 
areas with the current of slower than 
30cm/s at the estuary of Nha Trang 
bay). 

At each station, sampling has 
been carried out throughout one day 
and night (one day of each month), 
three times at daytime (morning, noon 
and afternoon), and three times at 
night (evening, midnight and before 
dawn). Beginning and end of day when 
the brightness is 50-500lux. Beginning 
and end of night when the brightness 

is below 1 lux. Time for each sampling 
is 10-60 minutes (normally 20 - 30 
minutes). During sampling time, the 
volume of water flowing through the 
nets ranges from 100-600m². Samples 
are kept in formalin solution of 4-8%. 

Owing to the lack of Egg-Larvae 
Taxonomy Table, we have carried out 
taxonomy by using Adult Fish 
Taxonomy Table (Thien et al., 1992, 
Cerop, 1994, Rainboth, et al. 1996). By 
using the MBC-10 microscope, the 
ichthyoplankton in Cai River has been 
basically defined its Family and 
Species. We do not classify the eggs. 
Besides applying standard method for 
research, we have also visually 
observed the state of the fries in 
different waters along the river. 

To define the density of fish 
migration at sampling places, we have 
measured the velocity of current by 
speedometer or buoy method meter; 
salinity defined by ATAGO S/mill-E 
meter; water level measured by 
standardized meter; temperature 
measured by mercury thermometer; 
water transparence measured by Secchi 
Disk, and intensity of light measured 
by luxmeter IU-117. Habit of fries has 
been visually observed; special lens for 
night observation and in some cases 
video camera (Hitachi VM-E 210E—
8mm) has been used to record images. 

 
III. RESULTS 
 
         After one year of studies, we have 
 collected 319 samples of about 6.5 
thousand fish with the rate of fries is 
21.3% and eggs is 78.7% in which a 
large number of eggs and fries have 
been caught in Nha Trang bay (86.14%) 
and in estuary areas (11%). At the 
upper and middle streams of Cai river, 
the number of fries is about 1-1.5% 
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(Tab. 1). At each section of the river 
the rates of young fishes and fries is 
85-93% and of eggs in the bay is 90%. 

Therefore, the adjoining areas 
between the river and the bay have the 
most fish eggs. 

 
 

Table 1: Samples of drift of fish eggs and larvae (see also Fig. 1) 
 

Quantity of migratory fish at sampling stations Total 
Upper stream Middle stream Estuary Bay 

Time of 
observation 

Eggs Larvae Eggs Larvae Eggs Larvae Eggs Larvae 
Eggs 

 
Larvae 

 
24-25/09/ 1999 - - 3 0 - - - - 3 0 
17-19/12/1999 - - 0 0 0 17 0 15 0 32 
12-14/01/  2000 - - 0 5 0 20 11 92 11 117 
15-17/02/ 2000 - - 0 24 6 75 924 50 930 149 
15-25/03/2000 0 24 0 1 0 47 34 13 34 85 
11-16/04/2000 0 22 0 59 0 127 0 74 0 282 
15-18/05/2000 0 5 1 4 29 22 150 16 180 47 
13-16/06/2000 0 3 0 8 5 137 1591 105 1596 253 
11-14/07/2000 0 2 0 0 4 52 2436 56 2440 110 
15-18/08/2000 0 4 0 1 1 28 5 35 6 68 
13-16/09/2000 0 1 0 0 4 42 13 54 17 97 
17-20/10/2000 0 0 11 1 2 18 4 12 17 31 
14-17/11/2000 1 0 0 0 0 4 0 1 1 5 
13-16/11/2000 5 3 4 0 0 92 1 52 10 147 

Total 6 64 19 103 51 681 5169 575 5245 1423 

 
 

1. Species composition of fish eggs 
and fries in Cai river 
 

According to our researched 
results and data obtained from D. V. 
Serov in the Cai river, there are about 
60 fish species of 28 Families belonging 
to 12 Orders (Table 2). In the collection 
of ichthyoplankton, 5 Orders have been 
found in upper and middle streams of 
the river, 7 Orders found at the estuary 
and sea areas in which Anguilliformes, 
Clupeiformes, Osmeriformes, Pleuro-
nectiformes, Tetraodontiformes don’t 
exist in the river and Cypriniformes, 
Siluriformes, Pleunectiformes found in 
the estuary area, Cypriniformes, 
Silluriformes and Benloniformes found 
in the bay. From the river to the sea, 
there are two clear types of fish eggs 
offshore with big size (3.5-4.2 mm in 
diameter) and Rhinogobius sp. has also 

been seen. The external signs show 
that the above mentioned egg types are 
quite similar to those of the white amur 
reproducing at lower part of the river. 

Among freshwater ichthyo-
plankton (upper and middle streams), 
the larvae of anabas and carp Orders 
are predominant; at the brackishwater 
area, the anabas is predominant. Most 
of the anabas species in the river and 
estuary are fries belonging to Gobiidae 
Family, and carp species belong to 
Cyprinidae Family. Among sea 
ichthyoplankton (along the coast of 
Nha Trang bay) the fish eggs are 
predominant with different sizes. The 
length of larvae ranges from 3-12mm, 
and fish eggs have diameters of 0.6-4.2 
mm. 

During the investigation, we have 
also found new fish group belonging to 
Sundasalangidae Family in the river.  
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Table 2: Species composition of fish eggs and fries of the Cai river section  
from Khanh Vinh to estuary  

 

Adult fish Orders Families Species 
1 2 3 

Fish eggs 
and fries 

Osteglossiformes Notopteridae Notopterus notoptera + + +  
Anguillidae Anguilla marmorata + + + Anguilliformes 
Ophichthidae Ophichthus rutidoderma  +  

+ 

Clupeiformes Engraulidae Lycothrissa Sp. +   + 
Cyprinus carpio carpio +   
Ctenopharyngodon idella +   
Chirrinus siamensis + +  
Cyclocheilichthys apogon  +  
Hemiculter leucisculusbrempfi + +  
Mystacoleucus marginatus  +  
Osteochilus hasselti + +  
Poropuntius Sp. +   
Puntius  binotatus +  + 
Puntius brevis +   
Puntius jacobusbolki +   
Puntius ihombeus +   
Esomus metallicus +   

 
 
 
 
 
 
 
 
Cyprinidae 

Rasbora paviei + +  

 
 
 
 
 
 
 
+ 

Annamia normani + + + 
Schistura namboensis + +  

 
Balitoridae 

Schistura nasifilis  +  

 
+ 

 
 
 
 
 
 
 
 
 
 
Cypriniformes 

Cobitidae Lepidocephalichtys hasseti + +  + 
Akysiidae Akysis Sp. + +  
Clariidae Clarias batrachus +   
Bagridae Mystus Sp.cf. gulio + +  

 
Siluriformes 

Siluridae Ompok bimaculatus + + + 

 
+ 

Osmeuriformes Sundasalangidae Sundasalanx Sp. +   + 
Belonidae Xenentodon cancilia + +  
Hemiramphidae Dermofenys siamensis + + + 

 
Beloniformes 

Adrianichthyidae Oryzias  cf. latipes  +  

 
+ 

Microphis (?) Sp.1 + +  Gasterosteiformes Syngnathidae 
Microphis (?) Sp.2 + +  

+ 

Synbranchiformes Mastocembelidae Macrognathus circumcinctus + + + + 
Chandidae Parambassis siamensis + +  + 
Carangidae Caranx  Sp.  +  
Gerreidae Gerres  Sp.  +  

+ 
 

Cichlidae Oreochromis niloticus + + + + 
Eleotridae Oxyeleotris Sp.cf. siamensis +   + 

Awaous grammepomos + +  
Butis gimnopomus  +  
Eliotris melanostoma + +  
Glossogobius aureus  +  
Glossogobius giuris + +  
Rhinogobius giurinus + + + 
Rhinogobius ocellatus + +  
Rhinogobius Sp. small + +  
Stiphogon elegans  +  

Perciformes 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
Gobiidae 

Parapocryptes Sp. +   

 
 
 
 
+ 
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Channa gachua + + + 
Channa striata + +  

 
Channidae 

Channa Sp. + +  

 
+ 

Anabantidae Anabas testudineus +   + 
Osphronemidae Trichogaster trichopterus + + + + 

Pleuronectiformes Soleidae Achiroides? Sp. +   + 
Tetraodontiformes tetraodontidae Chelonodon? Sp. +   + 

(1: our data; 2: data from D. V. Derov; 3: data from fishermen-taxonomy data of Rainboth, 1996) 

 
 

There is a special feature that, at 
other waters of the South Vietnam 
(Mekong river delta, Dau Tieng 
reservoir, Lac lake, Eakao reservoir), 
we frequently find out the ichthyo-
plankton of this group (6-28mm) and 
normally they are found offshore. In a 
General Regional Taxonomy Table 
(Yen, M.D. et al. 1992, 1994, Serov, 
1994), this Family has not yet been 
mentioned. May be the authors did not 
apply the method for catching 
ichthyoplankton offshore. 

2. Seasonal variability of migration 
of ichthyoplankton 

The migration of ichthyoplankton 
has been frequently observed in every 
section of the river for one year (Fig. 
3). 

The greatest density of ichthyo-
plankton has been obtained at the 
upper stream from March-April; at the 
middle stream from February-April; at 
the estuary in June and at sea in July. 
Analysis of variability of the drift of 
eggs at the station has shown that 
(Table 1) the reproduction of fish at 
different places occurs at different 
times. At upper and middle streams, 
the reproduction of fish occurs in rainy 
seasons (Oct.-Dec.) and obviously it is 
time  of  the  greatest  water  levels. In 
estuary areas the reproduction lasts 
longer in dry seasons (Feb.-Oct.); in 
Nha Trang bay the reproduction has 
been noted all year round but the time 

of greatest reproduction is the same as 
in the estuary areas (Feb.-June/July). 
These results are completely suitable 
with the data of ichthyoplankton in 
Nha Trang bay collected near Be 
estuary (Pavlov, Levenkov, 2000). 

3. Day and night variability of the 
migration of ichthyoplankton 

General results have convincingly 
demonstrated that in all sections of Cai 
river (Fig. 4), the migration of all fish 
species occurs all days and nights, but 
the clearest time is at night. Some 
features of the day and night 
variability may concern the position of 
observation and composition of fish 
species. 

At upper stream the migration of 
ichthyoplankton has increased 
gradually from the end of day to 
midnight and decreased a little at 
daybreak then again increased strongly 
in the next morning. At middle stream, 
the migration of ichthyoplankton occurs 
obviously by increasing from the 
evening to the morning and then 
decreasing gradually to the end of the 
day. At other estuary areas, on the 
other hand, there is an abrupt increase  
in the evening and reaching to zero 
level at the end of the day. In Nha 
Trang bay the greatest density of 
ichthyoplankton (sea fish eggs are 
predominant) occurs at midnight. This 
has confirmed that (Pavlov, Zelenkov, 
2000) the egg reproduction is greatest 
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at night in this area. On the whole, all 
estuary areas have the lowest density 
from midday to the end of day when 
the temperature is highest in the day. 
By visually observating, we have 
recognised the minimum of positive 
activity of most fish groups. Fries at 
this time, as a rule, hide themselves in 
vegetational covers or rock caves, etc… 

4. Quantity of migratory species 

Statistical data on seasonal 
average variability of ichthyoplankton 
density in different stations have 
shown the increase of ichthyoplankton 
from the upper stream to the sea. In 
Cai river, the annual average density of 
ichthyoplankton at the upper stream is 
0.49; middle 0.85; estuary: 5.38 and 
along the bay is 61.32 fish/100m³. 

Normally, the distribution of fries 
along the length of the river is the 
basic condition for defining the position 
of reproduction and the continuation of 
the migration of particular species 
(concerning habit of migration in 
certain conditions of concrete water 
levels). The increase in density and 
diversity of ichthyoplankton from upper 
to lower streams obviously decide the 
species abundance and increased 
quantity of fish species at the lower 
part of the river. At the estuary and 
along the coast of Nha Trang bay, the 
component of fish eggs and fries, as 
known in Table 1, has been abundant 
due to sea fish. The preliminary 
calculation on the quantity of 
ichthyoplankton in Cai River has 
shown that there is about 4 million 
fries drifting yearly through transect of 
the river. The solution for the matter is 
still unanswerable so research on it 
should be further carried out. 

Therefore, it is necessary to  
mention the so called “hedge of 

salinity” before researching on the 
migration of fries drifting down in 
rivers which are as narrow as Cai river 
discharging into the ocean. As we know 
(Konstantinov, 1979), the salinity 
threshold for freshwater ichthyo-
plankton as well as seawater 
ichthyoplankton is 7-9‰. In such 
condition, mass mortality will occur in 
both sea and fresh water 
ichthyoplankton. In order to have 
preliminary evaluation on the effect of 
this impact, we have conducted three 
controlling experiment samples 
collected by nets (36 times) at estuary 
and Nha Trang bay areas. Results 
obtained from the young Rhinogobius 
sp. are stable from 2-14 times. Table 3 
has shown the tendency of density 
reduction from estuary to the sea. 

Obviously, density reduction 
occurs not only due to dilution in the 
bay but also due to losses in the 
process of migration passing through 
the “hedge of salinity”. The question for 
the survival of the migratory species 
belonging to different groups and ages 
passing through the “hedge of salinity” 
in the river-estuary-sea system is an 
extremely urgent matter in the 
variability of species and it needs to 
have further professional studies. 

5. Fish eggs, fries and other factors 
caused by current 

Adjustment of river current, 
establishment of reservoirs and 
irrigation works are the main factors 
negatively affecting on fish eggs and 
fries causing reduction of fish in the 
waters. 

Investigation results in Cau Ñoi 
station (at the middle stream of Cai 
river) have shown that fries and other 
organisms such as insects, crustaceans, 
pearls, shells and algae have been 
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swept into pumps. At the beginning of 
June, 2000, at the output of the pump,  
Cyprinidae with the length of 9-
11.5mm (density of 22.2 fish/100m³); 
Chandidae with the length of 16.5mm 
(density of 0.56 fish/m³); Notepteridae 
with the length of 37mm (density of 
0.56 fish/100m³) were found. After two 
months at the beginning of August at 
the pumping station, Cynprinidae with 
the length of 5.5-25mm; Chandidae of 
16.5mm in length (0.56 fish/100m³); 
Siluridae of 6.8mm in length (0.56 
fish/100m³) and eggs of herbivorous 
fish (1.1 fish/100m³) were also found. 
Statistical data of experimental 

samples (June 2001) have indicated 
that after one night there are about 1.5 
thousand fish were pumped to rice 
fields. If the pumping station operates 
days and nights all year round (except 
two rainy months: 9, 10 and 1-1.5 
months in April and May), the total of 
small fish and plankton swept into 
pump increases at least ten times. In 
order to decrease the negative impact 
on the quantity of fish at pumping 
station, we would like to introduce the 
proposals that Russia has used to 
reduce water pumping at nights on the 
way of the fish migration. 

 
 
 

Table 3: Density of young Rhinogobius sp. with 6-9mm in length  
at two stations with different salinities 

 
Salinity (‰) Density/fish/100m3 Months 

Estuary  Sea Estuary  Sea  
April 3-8 9-22 1.06 0.08 
May 8-12 15-33 0.42 0.16 
June 6-7 12-24 7.51 3.28 

 
 

There is also another concern 
from visually observed results on the 
drift of ichthyoplankton and shrimps in 
Cai River that infection of fungal 
disease in aquatic organisms is at high 
level up to 87% in samples collected. 
The great concentration of blue and 
green algae in dry season is a 
biological index showing that the river 
water has many nutrients. The main 
cause of these phenomena is due to 
high level of pollution caused by 
different wastes in which some 
nutrients come from nearby rice fields, 
domestic waste water, waste water 
from the factories such as sugar and 
paper factories. 

 

IV. CONCLUSION 
 

This is the first time we have  
done research on the matter at one of 
the rivers in Vietnam - Cai river. We 
have defined ten Orders of fish eggs 
and fries from twelve adult Orders. The 
analyzed results have indicated that 
from Cai river to the sea there are two 
groups of freshwater ichthyoplankton-
sea fish eggs with the diameter of 3.5-
4.2mm and fries of Rhinogobius. What 
may happen to them when migrating 
from freshwater to seawater is still an 
unanswerable question. Sample 
research on the density of Rhinogobius 
fries in estuary and bay waters shows 
that the density has decreased 50% or 
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even more when moving via the “hedge 
of salinity”. This can be explained by 
research experiments on the rate of 
survival of fish in different salinity 
levels. 

General difference between day 
and night of the drift of 
ichthyoplankton in Cai river is the 
typical characteristic in rivers with the 
water transparence of from 30cm or 
higher and the migration mainly occurs 
in the dark. This obvious rule concerns 
many causes, especially the stop of 
visual observation at night (Pavlov, 
1979). At daytime larvae and young 
fish hide themselves along the banks 
or at the bottom where there is 
reflection of  water current. In the 
afternoon the intensity of light is 
weaker, the limited reflection of fish 
movement can not occur and they are 
swept by water current. This 
phenomenon arises when the intensity 
of light is about 1-0.01 lux. Early in the 
morning the intensity of light increases 
gradually the ability of orientation as 
well as the restoration of reflection 
ability of fish on the current. This 
mechanism is the base of day 
variability of the drift of 
ichthyoplankton in Cai river. For 
Gobiidae group, the drift at night also 
concerns their ability of floating from 
the bottom and obviously making an 
increase in the drift of the Rhinogobius 
fries. 

Therefore, initial results on 
freshwater ichthyoplankton at one of 
the rivers in Vietnam give us not only 
the features of temporal and spatial 
structure in terms of seasons, days and 
nights but also general conception on 
quantity and state of this process in 
the river-estuary-sea system of Cai 
river as well. 

REFERENCE 
 

1. Konxtanchinov A. X., 1979. Basic Aquatic 
Organisms, p. 480 (in Russian) 

2. Pavlov Ñ. X., 1979. Organism basis on 
controlling habit of fish in swift 
folowing current, Science Report, 319 p. 
(in Russian). 

3. Pavlov Ñ. X, Nhezdoli V. K, 1989. 
Possible improvements of migration and 
distribution of ichthyoplankton in 
Alvero river  in correlation with 
irrigation work building, pp. 169-199 (in 
Russian).  

4. Pavlov Ñ. X, Nhezdoli V. K, Crcheara A. 
K, Xanchec O. R, 1995. Biological 
migration of fries in Amazon River 
flowing Etiopia: 753-767 (in Russian). 

5. Pavlov Ñ. X, Delenkov V. M, 2000. 
Seasonal activity of ichthyoplankton in 
Nha Trang bay, conference documents “ 
Necessary matters on Seasonal 
Application of Organism and Tourism at 
the Water Surface of Nha Trang bay”, 
pp. 28-31, (in Vietnamese). 

6. Pavlov D. S., Nezdoliy V. K, 1981. 
Downstream migrations of young 
freshwater fishes. // Top. Problems of 
ichthyology, Brno., pp. 89-93. 

7. Pavlov D. S., 1994. The downstream 
migration of young fishes in rivers: 
mechanisms and distribution//Folia 
Zoologica, Brno., Vol. 43 (3): 193-208. 

8. Rainboth W. J., 1996. Fishes of the 
Cambodia Mekong, FAO, Rome, p. 265. 

9. Xerov Ñ. V, 1994. Signs of  Preliminary 
Classification for Confirmation of 
Freshwater Fish Species in South 
Vietnam, Science Report, p. 94 (in 
Russian). 

10.Yen M. D., Trong N. V., Thien N. V., 
Yen L. M., Loan N. B., 1992, 1994. The 
drift of ichthyoplankton in river-estuary-
sea systems in South Vietnam, p. 250, p. 
350 (in Vietnamese). 

 



 

 

 

269 
 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

Fig. 2: Seasonal fluctuation of certain environmental factors in Cai river near Dien Ñong 
Village (11/ 1999- 12/2000, station 1b  observing in the middle of month and at daytime). 

 
-A water level; -B water transparence; -C water temperature; -D Speed of the water flow 
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Fig 3.1 : Seasonal fluctuation of the drift of fish plankton in Cai River(upper stream in Khanh Vinh  District 11/ 
1999- 12/ 2000).
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Fig 3.2 : Seasonal fluctuation of the drift of fish plankton in Cai River ( middle stream next to Dien Donng 11/ 1999- 
12 /2000).
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Fig 3.3 : seasonal fluctuation of the drift of fish plankton  in Cai River ( lower stream near Hai Dao Island – estuary 
areas 11/ 1999- 12/ 2000).
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Fig 3.4 : Seasonal fluctuation of the drift of fish plankton along the coast Nha Trang Bay in the Eastern seas 11/ 
1999-12/ 2000.

0.00

20.00

40.00

60.00

80.00

100.00

120.00

140.00

Months

ea
so

na
l f

lu
ct

ua
tio

n 
of

 th
e 

dr
ift

 o
f

fis
h 

pl
an

kt
on

eg
gs

 a
nd

 fr
ie

s/
10

0 
м

3

XI XII I II III IV V VI VII VIII IX X XI XII

 

Fig. 3.1: Seasonal fluctuation of the drift of ichthyoplankton in Cai river (upper 
stream in Khanh Vinh district 11/ 1999- 12/ 2000). 

Fig. 3.2: Seasonal fluctuation of the drift of ichthyoplankton in Cai river (middle 
stream next to Dien Ñong village 11/ 1999- 12 /2000). 

 

Fig. 3.3: Seasonal fluctuation of the drift of ichthyoplankton in Cai river (lower stream 
near Hai Ñao island – estuary areas 11/ 1999- 12/ 2000). 

 

Fig. 3.4: Seasonal fluctuation of the drift of ichthyoplankton along the coast 
of Nha Trang bay in the East Sea 11/ 1999-12/ 2000. 
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Fig 4.1 : Seasonal fluctuation of the drift of fish plankton in Caùi River ( upper stream in Khanh 
Vinh District: average density from 11/1999-12/ 2000).
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Fig 4.2. : Seasonal fluctuation of the drift of fish plankton in Cai River ( middle stream near Dien 
Dong  Village: average density from 11/ 1999- 12/2000).
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Fig 4.3 : Seasonal fluctuation of the drift of fish plankton in Cai River ( lower stream near Hai Dao 
Island: average density from 11/ 1999-12/ 2000).
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Fig. 4.1: Seasonal fluctuation of the drift of ichthyoplankton in Cai river 
(upper stream in Khanh Vinh district: average density from 11/ 1999- 

12/2000). 

Fig. 4.2: Seasonal fluctuation of the drift of ichthyoplankton in Cai river (middle 
stream near Dien Ñong village: average density from 11/ 1999- 12/2000). 

Fig.. 4.3: Seasonal fluctuation of the drift of ichthyoplankton in Cai river (lower stream 
near Hai Ñao island: average density from 11/ 1999-12/ 2000). 
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Fig. 4.4: Seasonal fluctuation of the drift of ichthyoplankton along the coast of Nha Trang 

bay in the East Sea: average density from 11/ 1999-12/ 2000. 
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Fig 4.4 :  Seasonal fluctuation of the drift of fish plankton  along the coast of Nha Trang Bay of the 
Eastern seas: average density from 11/ 1999-12/ 2000.
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