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ABSTRACT A nutricline (as termed by Cullen, 1982) exists along the transect Nha Trang 

- Luzon during May - June 2000 investigation. Variation ranges of nitrate and 
silicate were comparable with data of JOMSRE-SCS investigation during 
April - May 1996 whereas the maximum value of phosphate was higher. 
Vertical distribution of nutrients was irregularly in euphotic layer, the 
highest concentrations were found in stations 3 and 12. In deeper layer 
nutrient concentrations increased with depth. Phosphate was concentrated in 
the western part of the transect; high concentrations of this element and 
silicate in euphotic layer may due to the effect of upwelling phenomena.  
N/P molar ratios were lower in euphotic layer, it caused by the                      
nutrient consumption of algae. 
Better knowledge on chemical, physical characteristics and hydrodynamic 
regime in the region will contribute to the development of economic activities 
in the region. 
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TOÙM TAÉT Moät nutricline toàn taïi ôû maët caét Nha Trang - Luzon trong thôøi gian thöïc hieän 

chuyeán  khaûo saùt thaùng 5-6 naêm 2000. Phaïm vi bieán ñoäng cuûa nitrate and 
silicate coù theå so saùnh ñöôïc vôùi keát quaû cuûa chuyeán khaûo saùt JOMSRE-SCS 
Thaùng 4-5 naêm 1996 trong luùc giaù trò cöïc ñaïi cuûa phosphate cao hôn. Söï 
phaân boá cuûa muoái dinh döôõng trong taàøng öu quang khaù baát thöôøng, caùc haøm 
löôïng cao nhaát ñöôïc gaëp taïi caùc traïm 3 vaø 12. ÔÛ lôùp nöôùc saâu haøm löôïng 
muoái dinh döôõng taêng theo ñoä saâu. Muoái phosphate taäp trung cao ôû phaàn 
phía taây maët caét; caùc haøm löôïng cao cuûa yeáu toá naøy vaø cuûa silicate trong taàng 
öu quang coù theå do aûnh höôõng cuûa hoaït ñoäng nöôùc troài.  
Tæ soá phaân töû N/P trong taàng öu quang thaáp, nguyeân nhaân laø söï tieâu thuï thuï         
muoái dinh döôõng cuûa taûo. 
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Caùc hieåu bieát toát hôn veà caùc ñaëc ñieåm vaät lyù, hoùa hoïc cuõng nhö veà cheá ñoä 
thuûy ñoäng löïc seõ goùp phaàn vaøo vieäc phaùt trieån caùc hoaït ñoäng kinh teá trong 
khu vöïc. 

 
 
I. INTRODUCTION 
 

In order to obtain more data on 
the oceanography and biology of the 
marine area between Nha Trang and 
Luzon a Vietnamese - Philippines 
cooperative investigation had been 
carried out in May-June 2000. 188 
water samples had been collected, 
measured and analyzed for pH, DO, 
alkalinity, chlorophyll and nutrients 
(by Hoang Trung Du and Nguyen Phi 
Phat). The following part of the papers 
presents some remarks on the 
distribution of nutrients (nitrate, 
phosphate and silicate) on the basis of 
data from these samples.  

The authors wish to acknowledge the 
help of Mr. Nguyen Phi Phat in 
analyzing of the samples. 
 
II. MATERIALS AND METHODS 
 

The investigation had been 
carried out at 16 stations located in the 
deep sea (depth more than 2000m, see 
Fig. 1). In each station, water samples 
had been collected at 3m, 20m, 40m, 
60m, 70m, 80m, 100m, 150m, 200m, 
300m, 400m and 500m levels using 12-
bottles CTD - Rosette. Nutrients were 
analyzed aboard using spectro-
photometric methods (after APHA, 
1995). 

 
Fig. 1: Location of sampling stations 
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III. RESULTS AND DISCUSSIONS 

1. Vertical distribution of nutrients 

Generally, the vertical 
distribution pattern of nutrients was 
similar in all stations of the Nha Trang 
- Luzon transect. The concentrations of 
nitrate, phosphate and silicate 
increased with the depth. However, 
there were some irregularities in the 
upper layer where minimum values of 
nutrients (0.0 µg/l for nitrate, 0.2 µg/l 
for phosphate and 20 µg/l for silicate) 
were recorded (Figure 2). Maximum 
values were found at 500m depth (414.2 
µg/l for nitrate; 114.2 µg/l for 
phosphate and 1778 µg/l for silicate). 
Corresponding mean values were 134.8 
µg/l, 30.0 µg/l and 375 µg/l 
respectively. Variation ranges of 
nutrients were comparable with the 
data from JOMSRE-SCS investigation, 
April - May 1996 (G.S. Jacinto et al., 
1997) except for the case of phosphate; 

maximum value of phosphate in the 
investigation was higher (Tab. 1).  

Vertical distribution pattern 
demonstrated two water layers: (1) the 
upper layer where nutrient concen-
trations were lower and irregularly 
distributed; (2) the deep layer where 
concentrations of all nutrients were 
higher and regularly increased with 
depth. It is difficult to determine 
exactly the boundary of the two layers 
(nutricline, according to Cullen, 1982, 
in: Jacinto et al., 1997). However, 
vertical distribution of nutrients 
(presented in Figure 2) indicates that 
this boundary exists at the depth 
ranged from 60 to 100m, mainly from 
70-80m. The upper layer can be called 
as euphotic layer. Concentrations of 
nutrients in this layer are determined 
by two factors: (1) the consumption of 
marine algae and (2) the supply from 
the mineralisation prevailing in the 
deeper part of water column. 
 
 

Table 1: Comparison of the data from April-May 1996  
and May-June 2000 investigations 

 
Value Nitrate (µM) Phosphate (µM) Silicate (µM) 

 a b a b a b 

Max 33.85 29.59 2.80 3.68 96.03 63.50 

Min non-detectable non-detectable non-detectable 0.01 0.43 0.71 

 
 a. data of JOMSRE-SCS cruise (Aprill-May 1996), water samples had been collected from surface to 
the depth of 800m; after G.S. Jacinto et al., 1997 b. data of this cruise, water samples had been 
collected from near surface to the depth of 500m 
 

 
2. Spatial distribution 

 
Thickness of the upper layer 

(“euphotic layer”) varied along the 
transect. In other words, topography of 
the nutricline was irregularly. It rised 

in western and eastern ends of the 
transect. Mean concentrations of 
nutrients in “euphotic layer” also 
varied. These variations (together with  
the depth of nutricline) are depicted in 
fig. 3. This figure indicates that highest 
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mean values of nitrate and silicate are 
found at stations 2 and 13 whereas 
highest mean values of phosphate are 
recorded at stations 3 and 6. 

Highest concentration of silicate 
was also found at station 2 in deeper 
part of water column (Fig. 4). The fig 4 
also shows that variation of nitrate at 
200 and 500m levels along the transect 
was smaller in comparison with the 
variations of phosphate and silicate. 

Based on the data from figs 3 and 
4, it’s possible to say that phosphate 
was concentrated in the western part 
of the transect. This part was also rich 
in nitrate in euphotic layer. This may 
due to the effect of upwelling 
phenomena. The neritic sea located in 

the southwestern part, this part is 
rich in phosphate during southwest 
monsoon under the effects of  
upwelling (Pham Van Thom, 1996). 

Available data suggests that 
nitrate was the limiting nutrient along 
the transect during May - June 2000 
investigation. The euphotic layer of 
marine areas nearby stations 2 and 13 
was rich in nutrients; on the other 
hand, N/P molar ratios in these areas 
were highest (Table 2). Vertically, N/P 
ratios in euphotic layer were lower 
than in deeper layer (Table 3). The 
cause may be the nutrient consumption 
of algae (using more nitrate than 
phosphate). 

  
Table 2: Mean values of N/P in euphotic layer along the transect 

 
Station Mean value 

of N/P 
Station Mean value 

of N/P 
1 4.20 9 3.19 

2 7.99 10 4.10 

3 2.01 11 3.89 

4 4.25 12 3.43 

5 4.71 13 8.26 

6 1.31 14 3.58 

7 0.51 15 1.92 

8 3.57 16 4.33 
 

 
 

Table 3: Variation ranges and mean values of N/P molar ratios  
in various layers 

 
Euphotic layer Deep layer 

Max Min Mean n Max Min Mean n 

35.43 0.00 3.88 91 19.71 5.87 11.54 90 
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Fig. 2: Vertical distribution of nutrients (unit: µg/l) 
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Fig. 2: (Continued) 
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Fig. 2: (Continued) 
 

Station 7: Nitrate-N

-500

-450

-400

-350

-300

-250

-200

-150

-100

-50

0

0 200 400

Station 7: Phosphate-P

-500

-450

-400

-350

-300

-250

-200

-150

-100

-50

0

0 50 100 150

Station 7: Silicate-Si

-500

-450

-400

-350

-300

-250

-200

-150

-100

-50

0

0 1000 2000

Station 8: Nitrate-N

-500

-450

-400

-350

-300

-250

-200

-150

-100

-50

0

0 200 400

Station 8: Phosphate-P

-500

-450

-400

-350

-300

-250

-200

-150

-100

-50

0

0 50 100 150

Station 8: Silicate-Si

-500

-450

-400

-350

-300

-250

-200

-150

-100

-50

0

0 1000 2000

Station 9: Nitrate-N

-500

-450

-400

-350

-300

-250

-200

-150

-100

-50

0

0 200 400

Station 9: Phosphate-P

-500

-450

-400

-350

-300

-250

-200

-150

-100

-50

0

0 50 100 150

Station 9: Silicate-Si

-500

-450

-400

-350

-300

-250

-200

-150

-100

-50

0

0 1000 2000



 

 

 

98 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 2: (Continued) 
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Fig. 2: (Continued) 
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Fig. 2: (Continued) 
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Fig. 3: Spatial variation of mean values of nutrients in euphotic layer 
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Fig. 4: Spatial varation of nutrients concentration at 200m and 500m depths 
 

 
IV. CONCLUSION 
 
        It can be said that the 
mineralisation of organic detritus 
which is accompanied by supplying 
nutrients from deep layer has an 
important role in determining 
nutritive level of euphotic layer 
(through upwelling phenomena), 
especially for the neritic sea. Better 
knowledge on the chemical, physical 
characteristics of water column as 
well as the hydrodynamic regime in 

the area will contribute to develop 
fisheries and other economic 
activities. It is necessary to perform 
more comprehensive cooperative 
studies in this area. 
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