
 

MANGROVE MUNIFICENCE 
The impact of mangroves on the turbidity of the 

Parramatta River.  

John Bivell 

Abstract 
Mangroves are strewn along the shoreline of the Parramatta River, filtering the river water 

and terrestrial run-off. All manner of bygone factories in Concord, Homebush and Sydney Olympic 

Park have destroyed vast swathes of the local mangrove population through the reckless dumping of 

pollutants into the river. Given that the Parramatta River has not fully recovered its mangrove habitats 

near these former industrial sites – such as the polluted Canada Bay near Concord – research is 

required into the restorative powers of mangroves to filter the water and consequently rebuild the 

ecosystem. This research question is addressed with the goal of helping the aquatic ecosystem of 

Canada Bay and the Parramatta River recover through the natural filtration processes of mangroves. 

Measuring and graphing the turbidity of water at increasing distances from mangrove forests will 

determine the extent to which mangroves filter the river water. This procedure was selected because 

it accurately documents turbidity at different distances from the mangroves. Numerical trends can be 

identified regarding water turbidity and the distance from the mangroves. The equipment used 

provides correct and informative data which is comparable relative to every other samples. A line 

graph illustrates the numerical connection between the turbidity variable and the proximity of 

mangroves. Upon completion, this research will allow any future plans to tackle water quality in 

Canada Bay and other parts of the Parramatta River to take into account the effects, whether positive 

or negative, of mangroves as a natural source of filtration. 
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Title 
 Impact of mangroves on the turbidity of the Parramatta River. 

Background Research 
Description of Parramatta River mangroves 

Mangroves are a common occurrence in the 

Australian ecosystem. In terms of area, Australia has 

the third largest mangrove coverage in the world. 

They serve an important function in their respective 

aquatic ecosystems by providing a natural habitat for 

many species of commercial seafood such as wild 

prawns. They are what are known in the food chain 

as producers, providing organic material such as dead 

roots and limbs that can be consumed by primary consumers for energy. Mangroves are also known 

for being quite susceptible to pollution. Years of waterside industrial activity and dumping within 

Canada Bay in Sydney has decimated the local mangrove populations. Tanning factories, paint 

factories and former producers of the destructive chemical Agent Orange all once lined the shores of 

the Parramatta River. Now, the mangroves which once thronged the shoreline are only just returning 

in pockets around Canada Bay. In other areas such as Majors Bay and Sydney Olympic Park they now 

form dense mangrove forests. The threat of mangrove dieback from pollution still exists. Mangroves 

are highly susceptible to oil pollution because the falling tide deposits the toxic substance upon the 

pneumatophores and contaminates the marine sediment where the mangrove grows. Oil can 

sporadically leak in large spills in water bodies along the Parramatta River, on occasion stretching 

across the whole mouth of Canada Bay. The mangrove population of Canada Bay is still confronted 

with the risk of contamination by random oil spills which further degrade the quality of the still 

recovering substrate. 

Mangroves as trappers of sediment 

Mangroves enact a useful function within their environment. They act as trappers of sediments in the 

water, filtering their environment by binding the sediments inside the mangrove forest and settling 

them in the shallows. As a result, a water body experiences decreased turbidity and retains cleaner 

water. The filtering effect of mangroves upon sediments in water reduces turbidity by settling these 

sediments and removing the particles from the water. This phenomenon can be observed in many 

studies of the effects of mangrove populations on local sediments. A study was published in the 2004 

edition of the Wetlands Ecology and Management journal which documented the effects of land 

clearing of mangroves upon the accruement of sediments. The study was conducted on two mangrove 

populations on Babeldaob Island, Palau. Both mangrove forests covered 3.8% of their respective 

catchment areas, in this case two lakes. The study reported that both mangrove forests collected and 

bound about 30% of the sediments found in the river environment. The Ngerikiil River catchment has 

been cleared comprehensively of mangroves and reported a sediment load of 150 tons km-2 year-1. 

The other river catchment, called the Ngerdoch River catchment, had not undergone such land 

clearing and mangrove reduction. As a result, its sediment load was 1.9 tons km-1 yr-1. This 

remarkable disparity shows the beneficial qualities of mangroves to bind sediments in aquatic 

environments.  

Mangroves as trappers of sediment to build substrate 

In another study, mangroves were observed to not only trap sediments but also to act as land builders. 

The journal Estuarine, Coastal and Shelf Science published a study in March 1997 which detailed the 

Figure I. A mangrove 

forest at Canada Bay. 



trapping of sediments by mangroves at Middle Creek in Cairns, Queensland. The environment was 

described as a “highly vegetated mangrove swamp.” Upon the spring flood tide, coastal water brought 

sediments which were then bound by the dense mangrove forests. According to the study, 10-12kg of 

suspended sediments were entrapped by this mangrove species, raising the sediment at the bottom 

of Middle Creek – known as substrate – by 0.1 cm per year. Approximately 80% of suspended 

sediments were captured by the mangrove swamps of Middle Creek as per this 1997 study. Once again, 

this illustrates the ability of mangroves to capture sediments and clean the water, reducing turbidity 

and replenishing the substrate of aquatic environments. 

Tides and sediment binding in mangrove root structures 

Mangroves have highly complex root structures. Some have pneumatophores, small 10 cm stalks 

which rise in their hundreds from the mud to absorb oxygen from the air. Others have strong struts 

which raise the base of the mangrove trunk above the waterline so the roots also have access to the 

air. These intricate root systems cause large amounts of friction when the mangrove forests are 

swamped with the incoming tide. The inflowing water is directed in a myriad bizarre directions by the 

complex mangrove root systems which carpet the forest floor. The turbulence of these jets and eddies 

around the roots of the mangroves keeps all the sediments carried by the high tide from the estuary 

in suspension, meaning floating in the water. The sediments flocculate while they are suspended 

during the high tide before settling in the shallows just after high tide. The newly formed flocs now 

have enough weight to leave the water flow. They are able to settle because the friction of the 

mangrove root complexes are unable to generate the same amount of turbulence with the peaceful 

low tide than it can with the inundating high tide. The flocs of sediments particles, mainly silt and clay, 

are then able to undergo sedimentation. They are trapped by the friction of the mangrove forest 

during the high tide and, after having flocculated, are removed from suspension during the low tide. 

This whole process was documented by a study released 

in March 1996 in the scientific publication Mangroves 

and Salt Marshes. The article concluded that mangroves 

created a pump which cleansed incoming tidal water 

laden with sediments. The mangrove roots obstruct the 

flow of the slow outgoing tide and allow the already 

flocculated sediments to settle. The water now has far 

less sediments and can flow back to the estuary with 

reduced turbidity.  

Mangroves restoring Canada Bay 

Due to the purifying nature of mangroves, the water is now 

clearer and has less turbidity. Mangroves are known to reduce 

the turbidity of waters flowing from the river out to the coast and make for a cleaner aquatic 

environment. This is asserted by the website OzCoasts, an informative website for the federal 

government organization Geoscience Australia. The presence of mangroves, according to this source, 

traps and binds sediments within the vegetation populations and reduces coastal turbidity through 

these actions, creating cleaner waters as a result. The connection between turbidity and mangroves 

is one which merits scientific evaluation, to determine that mangrove-induced sedimentation is 

indeed occurring in the mangrove populations of Canada Bay. If this phenomenon is occurring, the 

turbidity of the water within these mangrove populations should be greater during high tide and lesser 

during low tide. This means that the mangroves are able to induce sedimentation in polluting 

substances and help cleanse Canada Bay of their damaging influence. Testing for turbidity at these 

times at greater distances from the mangrove population will determine whether these mangrove 

populations are trapping sediments using the process outlined by my research and filtering the water 

of these particles.  

Figure II. Mangroves after dark 

at the low tide in Canada Bay. 



Aim 
To investigate how the distance from a mangrove forest affects the turbidity at high and low tide. 

Hypothesis 
That the turbidity of the water will increase further from the mangrove population, and be higher at 

the high tide than at the low tide. This is based on research published in the journal Estuarine, Coastal 

and Shelf Science from March 1997 which detailed the trapping of sediments by mangroves at Middle 

Creek in Cairns, Queensland. 

Variables 
Independent variables Dependent variables Controlled Variables 

Distance from mangrove 
population 

Turbidity Testing equipment, e.g. 
turbidity flask, measuring rope 

Mangrove population  Volume of sample 

  Status of tide (high or low) 

Risk Assessment: 
Identified Risk Harm Rank Type of harm Risk of harm How to reduce risk 

Harmful beach 
detritus e.g. tin 
cans, broken glass 

5 Minor injury e.g. 
superficial 
laceration 

Some 
possibility 

Wear enclosed 
footwear 

River body 3 Drowning Very low 
possibility 

Stay in shallow water; 
minimise time spent 
in water; take extra 
care when in water 

Mosquitoes 4 Mosquito bite Fair possibility Apply insect repellent 

Oysters 4 Laceration Some 
possibility 

Wear enclosed 
footwear; avoid 
oyster-infested rocks 

Rocks 4 Impact injury 
e.g. bruising, 
fracture, 
concussion 

Some 
possibility 

Avoid thongs that 
hamper coordination; 
descend sea wall at 
designated stairs 

 

 How likely is injury to occur? 

How serious 
could the injury 
be? 

High Likely Likely Unlikely Highly unlikely 

Death or serious 
injury 

1 1 2 3 

Long term illness 
or injury 

1 2 3 4 

Medical 
attention + 
several days off 

2 3 4 5 

First aid needed 3 4 5 6 

 

 



Materials 
 1 x Insect repellent 

 1 x Turbidity flask (with 1 cm 

increments running up the side) 

 1 x Camera 

 2 x Camping peg 

 1 x 25 metre rope (with markings 

at 5m, 15m and 25m) 

 1 x Torch 

 1 x Clipboard 

 1 x Pen 

 3 x Clothes peg

Method 
1. Visit Mangrove Forest 1 at High Tide 1 to begin experiment. 

2. Stretch rope along the shore, starting from the mangrove forest edge and keeping rope 

parallel to the water. 

3. Stake either end of the rope with camping pegs and mark 0, 5, 15 and 25 metre intervals 

on the rope with clothes pegs.*(see Figure III) 

4. Fill turbidity flask with river water with turbidity flask at 0 metres from mangrove forest 

edge.**(see Figure IV) 

5. Look down the turbidity flask and empty gradually until the cross on the bottom is 

visible. 

6. Record turbidity reading on clipboard as where the waterline is on the numbers on the 

flask. 

7. Repeat Steps 4-6 two more times. 

8. Repeat Steps 4-7 at 5 metres, 15 metres and 25 metres from mangrove forest edge, 

using the clothes pegs on the rope as an indicator. 

9. Repeat Steps 2-7 at Mangrove Forest 2. 

10. Repeat Steps 2-9 at Low Tides 1-3 and High Tides 2-3. 

11. Take photos to complement investigation (optional). 

12. Tabulate results. 

*Figure III (right).  The 

measuring rope stretched 

along the shoreline of 

Halliday Park at Location 2. 

 

 

**Figure IV (left). The 

turbidity flask used at every 

location. The numbers on the 

side run from 0-26. 

 

Index of Tides Measured in Canada Bay 
Tide High Tide 1 Low Tide 1 High Tide 2 Low Tide 2 High Tide 3 Low Tide 3 

Time 
Day 
Date 

4:39 pm 
Saturday 
13/08/2016 

11:24 pm 
Saturday 
13/08/2016 

5:30 pm 
Sunday 
14/08/2016 

12:13 am 
Monday 
15/08/2016 

6:16 pm 
Monday 
15/08/2016 

12:56 am 
Tuesday 
16/08/2016 



Results 
 

Note on interpreting graphs – a higher turbidity reading indicates cleaner water. Therefore, a 

higher reading indicates lower actual turbidity. When describing trends in the graph, a rise in 

turbidity reading has been described as a decrease in turbidity, and vice versa.  

Mangrove Location 1* 
 

Distance 
(m) 
 
(Sample 
No.) 

Turbidity 
of High 
Tide 1 

Turbidity of 
Low Tide 1 

Turbidity of 
High Tide 2 

Turbidity of 
Low Tide 2 

Turbidity of 
High Tide 3 

Turbidity of 
Low Tide 3 

4:39pm 
Saturday 
13/08/16 

11:24 pm 
Saturday 
13/08/16 

5:30 pm 
Sunday 
14/08/16 

12:13 am 
Monday 
15/08/16 

6:16 pm 
Monday 
15/08/16 

12:56 am 
Tuesday 
16/08/16 

0 (S1) 4.5 22 25.5 21 18.5 25 

0  (S2) 5.5 14 25 21 17.5 21 

0 (S3) 7 5 25.5 20 17 25  

0 (avg.) 5.67 13.67 25.33 20.67 17.67 23.67 

 

5 (S1) 8.5 9 26 22.5 23.5 24 

5 (S2) 8 15 26 14 22 24 

5 (S3) 8 15.5 26 21 23 25 

5 (avg.) 8.17 13.17 26.00 19.17 22.83 24.33 

 

15 (S1) 8.5 2 26 22 19.5 24 

15 (S2) 8 15.5 26 22 14.5 24.5 

15 (S3) 8 22.5 25.5 20.5 14.5 24.5 

15 (avg.) 8.17 13.33 25.83 21.50 16.17 24.33 

 

25 (S1) 8.5 24 26 23 16 25 

25 (S2) 8.5 24 26 24 14 25 

25 (S3) 9 24 26 23 16.5 25 

25 (avg.) 6.67 24.00 26.00 23.33 15.50 25.00 

 

*All turbidity is measured in 

centimetres (cm) on the turbidity 

flask. A higher number indicates 

cleaner water and lower turbidity. 

 

Figure V. A perspective shot of Canada 

Bay at Location 1. Across the bay is 

Bayview Park, Concord near the 

location of many old factories.  



High Tide 1 & Low Tide 1 
 

Qualitative Assessment 

The turbidity of High Tide 1 at Location 1 was mostly consistent at ~6-8 as the distance from 

the mangroves increased. The turbidity of Low Tide 1 at Location 1 stayed constant at ~14 as 

distance from mangroves increased before decreasing between 15-25 metres to 26. 

Comparatively, High Tide 1 had greater turbidity while Low Tide 1 had lower turbidity. 

 

Distance from 

mangroves (m) 

High Tide 1 

(avg. turbidity) 

Low Tide 1 

(avg. turbidity) 

0 5.67 13.67 

5 8.17 13.17 

15 8.17 13.33 

25 6.67 24 
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High Tide 2 & Low Tide 2 
 

Qualitative Assessment 

The turbidity of High Tide 2 at Location 1 stayed constant at ~25 as distance from the 

mangroves increased. The turbidity of Low Tide 2 at Location 1 was mostly constant over the 

distance with a slight fall from 5 to 25 metres. Comparatively, High Tide 2 had lower turbidity 

while Low Tide 2 had greater turbidity. 

 

Distance from 

mangroves (m) 

High Tide 2 

(avg. turbidity) 

Low Tide 2 

(avg. turbidity) 

0 25.33 20.67 

5 26 19.17 

15 25.83 21.5 

25 26 23.33 
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High Tide 3 & Low Tide 3 
 

Qualitative Assessment 

The turbidity of High Tide 3 at Location 1 rose from ~17 to ~23 before falling to ~15-16 as 

distance from mangroves increased. The turbidity of Low Tide 3 at Location 1 stayed constant 

at ~25 as distance from mangroves increased. Comparatively, High Tide 3 had higher overall 

turbidity while Low Tide 3 had lower turbidity. 

 

Distance from 

mangroves (m) 

High Tide 3 

(avg. turbidity) 

Low Tide 3 

(avg. turbidity) 

0 17.67 23.67 

5 22.83 24.33 

15 16.17 24.33 

25 15.5 25 
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Mangrove Location 2* 
 

Distance 
(m) 
 
(Sample 
No.) 

Turbidity 
of High 
Tide 1 

Turbidity of 
Low Tide 1 

Turbidity of 
High Tide 2 

Turbidity of 
Low Tide 2 

Turbidity of 
High Tide 3 

Turbidity of 
Low Tide 3 

4:39pm 
Saturday 
13/08/16 

11:24 pm 
Saturday 
13/08/16 

5:30 pm 
Sunday 
14/08/16 

12:13 am 
Monday 
15/08/16 

6:16 pm 
Monday 
15/08/16 

12:56 am 
Tuesday 
16/08/16 

0 (S1) 9 13 26 21 23 24 

0  (S2) 9 16 25 22 ½ 17 22 

0 (S3) 9 19 26 23 13 24 

0 (avg.) 9.00 16.00 25.67 22.17 20.67 23.33 

 

5 (S1) 9 21 26 23 21 22 

5 (S2) 9 20 24 23 21 23 

5 (S3) 8.5 20 23 22 ½ 17 ½ 24 

5 (avg.) 8.83 20.33 24.33 22.83 19.83 23.00 

 

15 (S1) 8.5 23 23 21 ½ 20 25 ½ 

15 (S2) 8 23 19 23 ½ 19 25 ½ 

15 (S3) 8.5 21 ½ 20 ½ 15 ½ 18 25 ½ 

15 (avg.) 8.33 22.50 20.83 20.17 19.00 25.50 

 

25 (S1) 9 24 23 23 17 25 

25 (S2) 8.5 21 ½ 21 ½ 23 20 25 

25 (S3) 9 23 18 23 ½ 21 20 

25 (avg.) 26.5 22.83 20.83 23.17 19.33 23.33 

*All turbidity is measured in centimetres (cm) on the turbidity flask. A higher number 

indicates cleaner water and lower turbidity. 

 

Figure VI (right). A perspective shot of the 

mangrove forest at Location 2 after testing at Low 

Tide 3. The measurements started at this point and 

worked their way left out of the picture. 

Figure VII (left). Testing equipment waiting to be 

packed away at Location 2 after Low Tide 3. The 

turbidity flask is in the foreground before the 

backpack and enclosed footwear. Just behind the 

shoes is a red white torch for testing in the dark. 



High Tide 1 & Low Tide 1 
 

Qualitative Assessment 

The turbidity of High Tide 1 at Location 2 was constant at ~9 as distance from mangroves increased 

before dropping dramatically at 25 metres to ~26. The turbidity of Low Tide 1 at Location 2 slowly rose 

from ~16 to plateau at ~23 over the increasing distance. Comparatively, High Tide 1 had higher overall 

turbidity but the lowest turbidity score at 25 metres away. Overall, Low Tide 1 had lower turbidity. 

 

Distance from 

mangroves (m) 

High Tide 1 (avg. 

turbidity) 

Low Tide 1 

(avg. turbidity) 

0 9 16 

5 8.83 20.33 

15 8.33 22.5 

25 26.5 22.83 
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High Tide 2 & Low Tide 2 
 

Qualitative Assessment 

The turbidity of High Tide 2 at Location 2 increased as distance from mangroves increased 

from ~26 to ~21. The turbidity of Low Tide 2 at Location 2 stayed mostly consistent as distance 

from mangroves increased despite a small decrease 5 metres and slight increase at 15 metres. 

Comparatively, High Tide 2 had lower turbidity closer to the mangroves but became more 

turbid than Low Tide 2 as the distance increased, while Low Tide 2 had slightly higher turbidity 

closer to the mangroves but saw a slight decrease in turbidity as distance increased. 

 

Distance from 

mangroves (m) 

High Tide 2 

(avg. turbidity) 

Low Tide 2 

(avg. turbidity) 

0 25.67 22.17 

5 24.33 22.83 

15 20.83 20.17 

25 20.83 23.17 
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High Tide 3 & Low Tide 3 
 

Qualitative Assessment 

The turbidity of High Tide 3 at Location 2 stayed mostly constant between ~19-21 as the 

distance from mangroves increased. The turbidity of Low Tide 3 at Location 2 was mostly 

consistent as distance from mangroves increased despite a small decrease in turbidity at 15 

metres. Comparatively, High Tide 3 had greater turbidity while Low Tide 3 had lower turbidity. 

 

Distance from 

mangroves (m) 

High Tide 3 

(avg. turbidity) 

Low Tide 3 

(avg. turbidity) 

0 20.67 23.33 

5 19.83 23 

15 19 25.5 

25 19.33 23.33 
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Figure VIII. The roost of the mangrove 

forest extend beyond the perimeter. 

Conclusion 
The water turbidity at high tide did not display any trend as distance increased. The water turbidity at 

low tide displayed a slight decreasing trend in turbidity as distance increased, a notable exception 

being the drastic drop in turbidity at High Tide 1, Location 1. Comparatively, the low tide had lower 

turbidity than the high tide except for Low Tide 2, Location 1 where the high tide had lower turbidity. 

Discussion 

Explanation of Results 
My results at the high tide show that the turbidity of the 

water does not change significantly with greater distance 

from the mangroves. In three of my graphs the turbidity 

remained roughly the same with distance, these graphs 

being High Tides 1 & 2 at Location 1 and High Tide 3 at 

Location 2. With the exception of another sample – High 

Tide 1 at Location 2 – the other two graphs showed only marginal increase in turbidity. There is not 

enough evidence to identify any definitive trend in this data. The consistency of the turbidity readings 

means that water turbidity is constant at the high tide and is unaffected by the high tide.  

The results concerning the low tide were somewhat inconsistent but displayed a slight trend towards 

decreasing turbidity as the distance increased. This trend can be seen at Low Tide 2, Location 1 and 

Low Tide 1, Location 2 where the readings decreased slightly over the distance. The massive decrease 

in High Tide 1 at Location 1 can be flagged as an outlier and disregarded for the most part – however, 

it does support the decreasing trend. While High Tide 3, Location 1 has a constant turbidity reading, 

the remaining two graphs are quite inconclusive. Low Tide 2, Location 2 falls slightly at the 5 metres 

and then rises at the 15 metres before reaching the same reading at 25 metres as it was at 0 metres. 

Low Tide 3 at Location 2 did the inverse, rising at the 5 metres and falling at the 15 metres before 

levelling out again. Despite the sporadic results, there is enough evidence to identify a slight pattern 

of decreasing turbidity. We can thus infer that mangroves have a minimal effect on the turbidity of 

the river water, this effect being fairly insignificant and decreasing as the distance from the mangroves 

increases. 

The definitive conclusion we can draw from this investigation is that the turbidity at the low tide was 

consistently lower than the turbidity at the high tide. In most cases the low tide ran roughly parallel 

to the high tide but was less turbid. The exception to this rule was where Hide Tide 2, Location 1 had 

a lower turbidity than Low Tide 2, Location 1. However, the other graphs showed the low tide having 

a consistently lower turbidity than the high tide. The consistency of the results in this regard means 

that we can identify this turbidity difference as a pattern in the data. This supports the hypothesis that 

the turbidity of the high tide would be higher than the low tide. 

From the results of this investigation, we can conclude that mangroves do not trap sediments after 

the high tide. We can draw this conclusion because the turbidity of the water remained more or less 

constant as the distance from the mangroves changed. The few dramatic drops in turbidity 

encountered occasionally at the 25 metre mark for both high tide and low tide were abnormalities. 

Such aberrations do not override the general trend of consistent turbidity over distance. It appears 

that the pattern of turbidity in a water body remains unchanged by the presence of mangroves but 

stays at a constant rate. Any filtration caused by the roots of the mangroves is negligible compared to 

areas of the water body without mangroves.  

The only noticeable changes in turbidity came when comparing the high tide and low tide – the high 

tide consistently had higher turbidity than the low tide. The hypothesis states that such a difference 



is explained by mangroves filtering sediments brought by the high tide. Such sediments are trapped 

in the shallows to create a less turbid low tide, as observed in this experiment. However, at each turn 

of the tide the turbidity of the water did not increase as the samples moved away from the mangroves. 

If the hypothesis had been correct, the filtering effects of the mangroves would have decreased as the 

distance from the mangroves increased. The turbidity would have been higher as we moved away 

from the mangroves. This did not occur.  

Thus, we can infer that the mangroves had no effect on water turbidity. Rather, river water turbidity 

is naturally higher at the high tide and lower at the low tide. This accounts for the difference in 

turbidity between tides now that mangroves have been ruled out as catalyst for reduced turbidity. 

The turbidity of a water body also remains constant throughout its area at each turn of the tide and is 

unaffected by the presence of mangroves. 

To summarise, the inference we can draw from this investigation is that mangroves have no noticeable 

effect on water turbidity, based on turbidity remaining constant over an increasing distance. We also 

infer that turbidity is determined by the status of the tides and is unaffected by the presence of 

mangroves. 

Discussion of Background Research 
The background research was directly related to my investigation because it illustrated the filtering 

capabilities of mangrove populations upon turbid water. My investigation tested this assertion by 

measuring turbidity further and further away from the mangroves. If the background research was 

correct, the turbidity would have increased as this filtering mechanism became distant. The 

background research was instrumental in inspiring this section of the investigation because of the 

many examples I found of this filtering phenomenon. The study on Babeldaob Island in Palau 

reinforced this idea when it compared two originally identical mangrove forests at Ngerikiil catchment 

and Ngerdoch catchment. The mangrove forest which had undergone extensive deforestation 

reported lower sediment trapping. The suspended sediments that were not trapped increased the 

water turbidity. This related directly to my investigation because I was testing this exact phenomenon 

in Canada Bay – the water further from the mangroves would have trapped less sediments and thus 

had a higher turbidity. 

The trapping power of mangroves was also supported by the study conducted at Middle Creek in 

Queensland. This study observed the rise in substrate per year caused by sediment trapping in the 

vegetated mangrove swamp. This also supported my hypothesis by outlining the effect of mangrove 

environments on suspended sediments. The study published in March 1996 in Mangroves and Salt 

Marshes prompted my decision to test and compare the turbidity of the high tide and low tide. It 

stated that mangroves, by virtue of their intricate root system, trapped flocculating sediments in the 

vapid receding tide and turned them into substrate. This would have produced lower turbidity at the 

low tide when the sediments had flocculated, become trapped and settled within the mangroves. 

The background research inspired my hypothesis; however, neither matched with the final results. My 

results showed that the turbidity of the river water was unchanged as it moved further away from the 

mangroves. If the background research applied to my experiment, the turbidity would have slowly 

increased as the distance from the mangroves increased. This change in turbidity would have occurred 

at the low tide because the sediments would have settled within the mangroves or been left in 

suspension in non-mangrove areas. The turbidity of Canada Bay was presumably determined by tide 

status rather than mangroves. This was present in the March 1996 study in Mangroves and Salt 

Marshes which said that sediments were brought in on the high tide and subsequently trapped by 

mangroves. The first part of this appears to be true; sediments are brought in on the high tide from 

the river mouth. However, their removal at low tide is determined by external mechanisms according 

to my experiment and is unrelated to the filtering qualities of mangroves populations.  



My background research will be assessed for validity, reliability and accuracy in the bibliography. 

Social Importance of Investigation 
Canada Bay has undergone savage pollution over the past 150 years. Pollutants and contaminants 

were dumped directly into the river as waste, heedless of the environment and the quality of water. 

These industrial complexes produced toxic materials which caused severe harm to the ecosystem – 

chemicals such as paint, Agent Orange and waste from a tanning facility. In years gone by, factories 

have lined the shores of Concord and Five Dock. This industrial activity was strung all along the 

Parramatta River stretching from Canada Bay where I conducted my experiment to Breakfast Point, 

Rhodes and Sydney Olympic Park. Indeed, such harmful activity still occurs in Duck River near 

Silverwater Bridge, turning the creek into a poisonous channel which feeds directly into the 

Parramatta River. 

These polluting activities that introduced paint and dye into Canada Bay killed off the local mangrove 

population. Since I moved into the Canada Bay area, I have observed whole stretches of shoreline 

where only a few decrepit seedlings stand shivering in the shallows. Mangroves, as per the background 

research, have been observed trapping sediments and removing them from the river. Mangroves can 

therefore also flocculate and trap polluting substances suspended in the river water. While 

improvements have been made, the river from Gladesville Bridge to Parramatta Weir is still dangerous 

to swim. Fishing comes with the risk of a toxic catch; and the local wildlife is still to return to full 

capacity since pre-European settlement.  

Mangroves can help return Canada Bay to its original state via their filtering properties. The trapping 

processes which remove sediments from the river can also trap other suspended materials such as 

residual chemicals from industrial pollution. Just like tidal sediments, the mangroves allow substances 

to flocculate and be left behind as the slow tide proves unable to free them from the mangroves 

eddying enclosure. The mangroves can help enact natural processes of water filtration to purify 

Canada Bay of its toxic substances such as paint and tanning chemicals. This environmental device 

helps the local environment to self-regulate its turbidity and consequently its water quality. The 

pollutants left over from the days of dye factories and Agent Orange facilities can slowly be trapped 

and removed from the estuary by the mangroves. 

This is an issue of social importance because improved water quality in the Parramatta River is 

important for the local wildlife. Large fish are a rarity in the Parramatta River – only the introduced 

toadfish is seen regularly darting among the shallows. Most of the larger fish species and other marine 

life have been evicted by the harsh living conditions and lack of habitat, exemplified by the scanty 

marine vegetation along the foreshore such as mangroves. Such damage has been done that the 

Canada Bay ecosystem has been reduced to a small number of species, lacking in diversity or 

abundance. This creates a vulnerable ecosystem with a low species diversity, leaving fewer supports 

in the web of interdependence should disaster strike. Improved water quality would remedy this 

environmental drought by providing a healthy and pure environment for the ecosystem to re-establish 

itself and, in years down the track, thrive as it did prior to European settlement. Species would return, 

vegetation would spread and the ecosystem could sustain itself as a natural microcosm in Sydney city. 

Improved water quality is a good outcome because it fosters the health of the river, enhancing the 

local environment for its flora and fauna inhabitants as well as the Sydneysiders who enjoy it. 

This experiment is socially important because it aims to establish that mangroves have such 

restorative powers. Establishing that mangroves can filter materials from the water and achieve the 

essential flocculation that enables the trapping of sediments sets a precedent for contaminants also 

present in the river water. This experiment aims to prove that mangroves can help Canada Bay recover 

in this way by testing their ability to reduce the turbidity of the river. However, the experiment did 

not record any significant effect of mangroves on the turbidity of the water. Rather, turbidity was 



determined by the state of the tides. Therefore, the social importance of 

this experiment cannot lie in promoting the growth of mangroves. The 

outcomes listed above are important to the Parramatta River ecosystem 

but cannot be achieved by the propagation of 

mangroves. This experiment advocates that other 

methods apart from promoting mangrove forests in 

Canada Bay be used to improve water quality. 

To conclude, improving water quality is an issue of social 

importance because it helps repair the damage done to 

the local environment of Canada Bay. However, this 

purification is not achieved by the presence of 

mangroves – it must be completed through other means 

rather than any natural device of this marine flora. 

Investigation Review 
Investigation Improvements 

This experiment erred in two ways. The first error was that the sand kicked up by my feet in the water 

altered the turbidity of the water and changed the subsequent measurement. This occurred in some 

of the first few measurements I took at night time and caused an increase in turbidity. This was not a 

major problem because I eventually cottoned on and took a step away with every new sample. This 

error could have occurred in the following instance where the average was quite affected: 

On the left is an example of vastly different turbidity readings taken at 

a single point. This disparity could possibly be caused by disturbing the 

sand, inadvertently raising the turbidity. 

The other way the experiment erred was that the turbidity flask was 

not long enough. This meant that many measurements maxed out at 

25-26 when I could still see the bottom. The clarity of the cross in these 

instances called for a longer measuring cylinder so that turbidity could 

be recorded with greater accuracy. This could have altered the plateau 

effect which occurred in most of the results because the more sensitive turbidity flask could have 

picked up on finer increases in turbidity. 

The experiment could be improved by using a longer turbidity flask for more accurate measurements. 

The plateauing effect would not have been so prominent if the turbidity readings did not max out at 

25-26. The experiment also could have been improved by testing over greater distances. If mangroves 

are truly a natural sieve for tidal sediments then their effect must be farther reaching throughout the 

water body to be impactful. Testing at only 5, 15 and 25 metres away could potentially have been too 

little to notice any meaningful difference. The scale could have been on the magnitude of 50, 150 and 

250 metres away. The experiment could have been improved by measuring at these distances. 

Directions of Future Research 

There are two strands of research which stem from this experiment. The first is to test the effect of 

mangroves on turbidity on a much larger scale. This would be done by testing water bodies highly 

vegetated with mangroves and comparing their tidal turbidity to other similar water bodies without 

the scale of mangrove density. This lacks the finesse of measuring exact distance like my investigation 

but helps to determine whether mangroves do indeed affect turbidity, simply on a different scale. This 

resembles the testing done on Babeldaob Island in Palau. This part of my background research tested 

two different river catchments, one of which had seen its mangrove population largely devastated. 

Distance (m) Turbidity of 
Low Tide 1 

Time 
Day 
Date 

11:24 pm 
Saturday 
13/08/2016 

0 (S1) 22 

0  (S2) 14 

0 (S3) 5 

0 (avg.) 13.67 

Figure IX. Mangrove 

seedlings at Location 1. 



Testing two or three similar water bodies with differing concentrations of mangroves would test my 

hypothesis on a larger scale, rather than measuring turbidity at individual mangrove copses and 

potentially missing the bigger picture. 

The other strand of research I identified was to determine what other natural functions or devices 

could be employed to filter a water body of suspended substances, in this case contaminants in 

Canada Bay. Mangroves, according to my background research, created a tidal pump which naturally 

reduced turbidity. As my investigation did not support this statement, locating other natural methods 

of water filtration and comparing their effectiveness would be a worthwhile area to study in light of 

my investigation. Different species of flora could be compared in terms of how fast they can filter river 

water as well as the quality of water after filtration. 

Explanation of Abnormalities 

There were two abnormalities in this investigation which merit discussion. At Low Tide 1, Location 1 

the turbidity was stable at ~13.5 before dropping drastically to 24. This obvious outlier does not match 

any trend on that graph or any other graphs relating to low tide turbidity. A possible reason for the 

jump could be the sand kicked up by my feet as I took turbidity samples created an unnaturally higher 

turbidity. Once I stopped disturbing the sand or measuring away from the sand cloud in the water, the 

turbidity then dropped suddenly at 25 metres away. 

At High Tide 1, Location 2 another great drop in turbidity occurred. The turbidity of the high tide had 

been relatively constant at ~9 before dropping to 26.5. This is the highest reading on the turbidity flask 

possible. Again, this outlier does not match any trend at that location or against any other high tide. 

It could also be accounted for by the disturbing of water by my feet as I conducted my experiment. 

There were no other outliers in my results of great significance. 

Reliability 
Reliability is a measurement of consistency – if the experiment is repeated and the results are 

consistent, then the investigation is reliable. I made sure my experiment was reliable on two levels.  

First, I took three samples at each location and averaged the result. For an experiment to be reliable 

it needs to be conducted twice. Each micro-experiment in the larger investigation fulfilled this 

obligation very comfortably. This guarded against random results being accepted and distorting the 

turbidity model. In the vast majority of cases, the turbidity reading at each location was within 2-3 

points of the other samples, making this element of the experiment reliable. 

The second way I ensured reliability was by repeating the experiment three times: High Tide 1 and 

Low Tide 1; High Tide 2 and Low Tide 2; and High Tide 3 and Low Tide 3. For an experiment to be 

reliable, it needs to be repeated at least twice. This ensured that any exceptional circumstances in the 

local environment did not distort the comparative turbidity between high tide and low tide. This could 

have resulted from rain and wind. It could also be a peculiarity of the location I chose or the result of 

local pollution on the day which altered the result. I repeated the experiment three times and received 

reliable results in 5 of the six tides I tested. Excluding High Tide 2 and Low Tide 2 at Location 1, the low 

tide always had lower turbidity than the high tide.  

Using these two mechanisms, I was able to eliminate random aberrations and abnormalities which 

otherwise would have constructed an incorrect picture of mangrove turbidity fluctuation. When 

searching for trends in my results, I was able to immediately eliminate the huge drop in turbidity at 

Low Tide 1, Location 1 and High Tide 1, Location 2. This meant they did not affect my overall conclusion 

on tidal turbidity and created a more reliable experiment. Overall, reliability was strongly achieved in 

this experiment because of the high repetition of sample taking and the three time repetition of the 

experiment at different pairs of high and low tides. 



Validity 
Validity is a measurement of how fair the experiment was. For an experiment to be valid, the variables 

must be controlled. The variable of mangrove location was controlled easily – I tested at the same two 

locations every time. The distance from the mangroves was also controlled easily – I tested at the 

same intervals of 0, 5, 15 and 25 metres every time. Finally, I controlled the variable of tide status. 

While on one occasion I did overshoot the high tide by about half an hour, the slow changing nature 

of the tides allowed me to still take relevant measurements. In all other cases, my experiment was 

complete before the turn of the tide. 

The equipment I used, however, did not fulfil validity because it did not include an appropriate range 

of values. My turbidity flask had increments of 1 cm along its height ranging from 0 to 26. However, 

in many cases I found that I could fill the turbidity flask to 26 and still see the cross on the bottom. In 

a few cases, the cross was still quite apparent in water with very low turbidity. Therefore, the 

experiment needed a taller turbidity flask to accommodate for this low turbidity. While most of the 

readings did fall within the instrument’s range, the higher readings could not be observed. This 

negatively affects the validity of the investigation. 

To summarise, this experiment was only half valid. The variables and conditions of the experiment 

were replicated every time. There were no sudden events like an oil spill or thunderstorm which 

drastically changed conditions between experiments. However, the equipment was inadequate and 

in some cases could not properly measure turbidity because of its limited range. 

Figure X. Canada Bay, where I conducted my research into the restorative powers of mangroves. 

Locations 1 and 2 can be seen on the left and right of the background respectively. 

Accuracy 
Accuracy is determined by how valid 

and reliable the experiment is. This 

experiment had a valid method 

which controlled the dependent 

variables and ensured that 

conditions were adequately identical 

between repetitions. This means 

that the validity of the method is 

accurate. However, accuracy is also 

determined by the sensitivity of the 

instruments used, and in this case 

the turbidity flask maxed out 

occasionally when the cross could 

still be seen at the bottom. The instruments could not cater for the lower end of the turbidity spectrum, 

casting the validity of the experiment into doubt. Additionally, my background research consistently 

asserted that mangroves did reduce the turbidity of a water body, something which did not occur in 

my results. The results need to be affirmed by secondary sources to be accurate, and this was not to 

be in this investigation. 

The experiment was highly reliable, featuring repetition of sample collection and experiment 

completion on several levels. However, results can be consistent and reliable without being valid. The 

insensitivity of the instruments meant that some of the results were inaccurate. Despite this, most of 

the results fell within the range of the instruments; only the extreme end of the spectrum was 

unknown. Therefore, the vast majority of the measurements taken were collected validly using 

adequately sensitive instrumentation. The valid design of my method and control of variables means 

that overall this experiment can be declared to be accurate.  
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Figure XI. Pneumatophores are the roots 

of the mangrove. They carpet the shallows 

as seen here at Location 1. 
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