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Introduction 
➢ Population: ~94 million

➢ Area: 331.210 km²

➢ Temperature: 21- 27oC (average = 25oC)

➢ One quarter is delta (Red River delta =

16.700 km2; Mekong delta = 40.000 km2 )

~ 3260 km

➢ Coastal line: ~3260 km

41% area

50% population

30% of GDP

50% of value in export



Pollutants from human activities under water flow into the sea, accumulating in sediment and food chain of

coastal ecosystems.

Accumulation 

of pollutants 

in sediment 

Decomposition 

of organic matter

Storage in sediment

suspended 

matter

Creatures

Benthos 

(i.e., crab, snail) 

➢ Coastal ecosystem
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➢ Effective of human activities in ecosystem
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Methodology
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Decrease  δ13C (‰) → Increase 

Producing organisms

Tropic level 1

Tropic level 2

Tropic level 3

Tropic level 4

The trophic level of an organism is

determined by the nitrogen and

carbon stable isotope
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• TL: the trophic level of

organism

• δ15Nb: value of nitrogen

stable isotope in prey

• λ: the trophic level of

organisms having δ15Nb (λ

= 1, when organisms is

producing organism)

• δ15Nc: value of nitrogen

stable isotope in consumer

(predator)

• Δn: coefficient of trophic

level in nitrogen (3.4 ‰)

(Post, 2002)

DeNiro and Epstein, 1981 

➢ Trophic level analysis



➢ Trace element accumulation
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Biomagnification
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• BMF: Biomagnificantion factor

• CB: concentration on organism

• CD: concentration on food source

• If BMF < 1, It means that accumulation of pollutants

decrease in rise trophic level

• If BMF > 1, It means that accumulation of pollutants increase

in rise trophic level Jon A Arnot and Frank Gobas, 2006 

Methodology



Sampling 
➢ Location: Can Tho province (45°10’N,

141°15’E)

➢ Time: 23 and 24 April 2004

➢ Phytoplankton and particulate organic

matter (POM) were collected by

towing a North Pacific plankton net

(NORPAC) (0.10 mm in mesh size)

➢ Fish, crustacean (crab, lobster,

shrimp), and gastropod (snail)

samples were purchased directly from

local fishermen

Species Stable isotope analysis Trace element analysis

Phytoplankton 6 1

POM 6 1

Snail 3 -

Crustaceans (5 species) 69 18

Fish (15 species) 70 16



Results and Discussion

Phytoplankton

POM

Shrimp

Fish

Snail

Stable isotope diagram of the members of the

aquatic food web in the Mekong Delta: δ15N ‰

(mean ± SD) versus δ13C ‰ (mean ± SD)

➢ Phytoplankton

➢ δ13C = -23 to -22 ‰

➢ δ15N = 9 to 18 ‰

➢ Highest δ15N is 16.5 ‰

(fish Polynemus

paradiseus)

➢ δ15N increased on

average 3.4 ‰ per

trophic level (Post, 2002)

➔ Mekong delta have 3

trophic levels



Results and Discussion
Trace element concentrations (mean ± SD µg g-1dry wt.) in whole organisms of the Mekong Delta, South Vietnam. Values in parentheses 

indicate the range



Results and Discussion
Trace element concentrations (mean ± SD µg g-1dry wt.) in whole organisms of the Mekong Delta, South Vietnam. Values in parentheses 

indicate the range

Higher than MAFF food guideline (0.8 µg/g wet wt)



Results and Discussion

Numbers of samples under the detection limit concentration are given in parentheses

Bold numbers for slope indicate a significant difference (p < 0.05)



Results and Discussion

Relationships between δ15N and log-transformed trace element concentrations (µg/g dry weight) in biota from the Mekong Delta

➢ Biomagnification of Hg

had occurred

(slope=0.114), which

smaller than the world;

organisms in tropical

areas show faster

growth

➢ Hg > Rb (0.088) > Se 

(0.066)

➢ Mn decreased with

increases in trophic

level



Conclusions
A food web based on the phytoplankton was examined and the

δ13C and δ15N values ranged from -23 to -22 ‰ and 9 to 18 ‰, respectively.

The food web of the main stream of the Mekong Delta consisted of three

trophic levels.

Of the 21 elements analyzed, the concentration of

Sr was highest (mean, 120 µg/l), followed by Ba (25 µg/l), Mn (3.57 µg/l), Rb (2.57

µg/l), As (1.6 µg/l), Zn (1.41 µg/l), Cu (1.40 µg/l), and V (1.1 µg/l).

A significant trophic level-dependent increase was found in

concentrations of Se, Rb, and Hg with increasing δ15N, indicating that an overall

biomagnification of these elements occurred.

Based on slope of the regression line of the log-transformed element

concentrations on δ15N, suggesting that biomagnification power decreases

sequentially as Hg > Rb > Se.

In contrast, concentrations of Mn decreased with increases in trophic level. 



Future work

1. Review the methods and techniques for tracing surface 

water and groundwater contaminants from upstream to 

coastal areas 

2. Decide the study area and propose a research proposal



Thank for your attention !


