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Mangroves are coastal intertidal wetland forests with halophytic trees and shrubs in the environment. 
Mangrove forests are of considerable significance in Guyana. Human interactions with this easily 
available and rather easy access to resources are what allow local communities to develop their 
knowledge and approaches to benefit from the mangrove environments. Disruptions such as clearing 
for construction, aquaculture, timber and fuel output are caused by local population stressors. This 
research was carried out to assess the local Guyanese population’s influences, positive or negative, on 
mangrove forests; more specifically their overall health and numbers at the three study sites located in 
regions 3 and 4, Guyana, during the period February-May 2021. The objective of this study was focused 
on determining whether human interactions within the forests influence the conditions and state of the 
mangroves, discovering techniques that locals within the study areas may apply to forest care, and 
figuring out whether the effects that locals have on the mangrove population would have been positive 
or negative. The data for this study was gathered using the methods of ecological assessments and 
questionnaires after which, the data was analyzed using relevant software programs.The results of 
this study revealed that locals within the selected areas did have their management techniques, and 
numerous ways of interacting with the forests and results have also shown that the effects on the 
mangroves resulted in some loss. Moreover, the local population then be further used to inform other 
communities perhaps to refrain from activities that have detrimental effects on the forests or even 
encourage the continuation of constructive actions that contribute to forest health improvements.  
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Mangroves are coastal intertidal wetland forests 
that have the presence of halophytic trees and shrubbery 
(Friess, 2016). Mangrove forests have been known 
to provide numerous resources and services to local 
human populations and even play important roles within 
wetland ecosystems. Additionally, their roles in the 
ecosystem are as nursing and breeding grounds for the 
various mangrove-dwelling organisms (Alongi, 2002). 
They are normally found within tropical and subtropical 
regions with the greatest percentage belonging to the 
areas between 5° N and 5° S latitude (Friess et al., 2019; 
Giri et al., 2011). 

In Guyana, mangrove forests are of great 
importance. This importance is in reference to the vital 
contributions they can provide; shoreline protection, 
erosion deterrent, home to a variety of fauna and carbon 
sequestration (Dinilhuda et al., 2020; Kathiresan, 2012). 
A recently considered idea in Guyana is the notion that 
mangroves can be sustained as a key method of sea 

defence (Vaughn, 2017). 

Mangroves survive within the complex and 
physiologically demanding environment that shifts 
within various periods and encounters difficulties 
such as pest infestations, lightning, severe storms and 
tropical storms quite frequently (Friess, 2016; Friess 
et al., 2019). Even though these human activities can 
appear helpful to the well-being of mangroves, some 
behaviours may also have harmful consequences, either 
intentionally or unintentionally (Atu and Etim, 2017; 
Islam et al., 2018). Mangroves are coastal forests found 
in protected estuaries, and in tropics and subtropics 
along river banks and lagoons (Maiti and Chowdhury, 
2013). 

Over the past years, the overall population of 
mangroves have decreased, as a result of both climate 
change and human interactions (Islam et al., 2018). 
Notably, the rate at which mangroves are declining is 
about 1 to 2% annually all around the world. This rate 
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is about the same or even larger than the rate at which 
coral reefs and tropical forests are also being depleted 
(Dookie et al., 2022; Duke et al., 2007). In virtually all 
countries which have mangroves, depletion takes place 
and occurrences seem to increase more significantly in 
developing countries, in which greater than 90% of the 
world’s mangroves are found (Duke et al., 2007). Within 
the last quarter of a century, and based on observation, 
the range of loss notably stretches from 35% to around 
86% (Duke et al., 2007). 

	 Huang et al. (2012) conducted their study on 
the effects of waves caused by boats on mangroves in 
the Dongzhai Harbor of Hainan. In the study area, it 
was observed that mangrove zone distribution located 
on the tidal inlet sides was negatively impacted by 
the waves produced by boats. These waves are of a 
comparable quality to normal wind-propelled waves 
more specifically they can be similar or greater in 
amplitude (Huang et al., 2012). The mosquito crafts 
produced stronger waves in comparison to normal 
waves and the wash produced as a result of those waves 
was the reason for notable erosion along the tidal flats 
(Dookie et al., 2022). With the erosion, some of the trees 
living ground areas collapsed, mangrove plant mortality 
increased and areas, where mangroves were known to 
have regenerated and extended, were reduced (Huang et 
al., 2012).

	 In the Ayeyarwaddyregion, Myanmar, Aye 
et al. (2019) conducted their study to figure out how 
mangrove forests in the area contribute to the local 
community’s livelihood. This study determined that the 
livelihood of the local population primarily relies on 
the mangrove forests. Using the gathered data, it was 
determined that profits from mangrove forest resources, 
farm earnings and non-farm earnings were the main 
sourcesof livelihood needs for residents in the area (Aye 
et al., 2019). This effect on populations was observed in 
other keystone species of gastropoda that are normally 
found dwelling in Caribbean mangroves, negative 
impacts on their populations would lead to disruptions in 
the ecosystems within the mangroves or loss of habitat 
(Blanco et al., 2012). Both biomass and carbon reservoir 
has reduced, which leads to an increase in the population 
of the invasive species of Laguncularia racemose and 
Acrostichum aureum (Blanco et al., 2012). However, R. 

mangle and A. germinans, show decreases in population 
and density as a result of logging and reduced storage 
capacity of both species as a result of the decreases in 
biomass and carbon reservoir (Blanco et al., 2012).This 
study was carried out to bring awareness to the persons 
who live in those areas and how anthropogenic influence 
affects the mangrove ecosystem.

MATERIALS AND METHODS

Sampling sites

This study was undertaken in three sites within 
region 3 (Vreed-En-Hoop, Herstelling) and region 4 
(Beterverwagting) of Guyana. These areas were selected 
as a result of their accessibility, interactions with and 
proximity to local populations. All three of these study 
areas have local community members who interact with 
the mangroves with various activities, for example, 
fishermen and vessel captains. The areas chosen also 
seem to be easily accessed by local populations.

Sample collection procedures

For this study a collection of any literature related to 
the research interest was gathered, questionnaires were 
distributed and ecological assessments were carried out.

Questionnaire

The questionnaire used for this study comprised 15 
questions which were a mixture of dichotomous yes or 
no questions, multiple choice questions and one open-
ended question. The sample size was determined to be 
138 using the statistical formula n1 = Z²*p*(1-p)/ME² 
where Z is the z-score, ME is the margin of error, p is the 
initial proportion estimate and n1 is the required sample 
size (Jayaraman, 2000). They were distributed amongst 
the persons in the three selected study areas following 
a voluntary response sampling method. Whilst the 
distribution of questionnaires was done, informal 
discussions with persons living in the area were also 
undertaken.

Ecological assessments

This was conducted on the mangroves in the three 
areas in focus. More specifically the assessments were; 
landscape, habitat and species-level assessments. These 
ecological assessments focused on trends or fluctuations 
in the size of mangrove forests based on aerial and 
satellite imagery that was gathered using Google Earth 
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Pro, gathering of data for species distribution, diversity, 
size of plots and abundance. 

Landscape-level assessment

Google Earth Pro was used in this part of the 
assessment as it enables users to access satellite 
images, maps, landscapes and even the topography 
of the seafloor. Additionally, there is a feature that 
enables users to produce large amounts of geospatial 
data (Ngucha, 2017). GIS (Geographic Information 
System) was introduced using historical aerial photos or 
satellite imagery from various years and then that data 
was used to map the measure of mangroves in separate 
components to depict the growth and reduction of 
mangrove populations throughout the years (Myers and 
Lowrance, 2005).

Habitat-level assessment

	 This includes the data gathered in the study 
area which provided knowledge on the functioning of 
the ecosystem or species. Data sets for this assessment 
included the distribution and abundance of species 
and seedling densities. For the data concerning the 
distribution and abundance of species, three 50 m 
transects were established at each sampling site. These 
transects were then divided up to produce five 10 mx 
10 m plots. Within each plot, the number of mangroves 
present was tallied up. For seedling densities, 10 random 
quadrats in each sampling site were established and 
seedlings of all species within that 1 m x 1m quadrat 
were counted (Fourqurean et al., 2010; Jaikishun et al., 
2017) seedling numbers were recorded to approximate 
the seedling densities. 

Species-level assessment

This level of assessment examined effects ranging 
from localized individuals to entire populations in 
size. The diameter at breast height (DBH) for every 
tree within the 10 m x 10 m plots was recorded using 
diameter tape and was then categorized accordingly by 
the site numbers (Jaikishun et al., 2017). 

Data Analysis

After data collection and tabulation from both 
questionnaires and mangrove assessment were done, the 
quantitative data were represented on the appropriate 
charts and tables. The data was then analyzed using 

descriptive statistics from the respective software 
programs (Excel and R studio). The DBH data was 
applied in the drawing up of size-frequency diagrams for 
mangrove species found in the three different sampling 
sites. Density variances noted in the mangrove seedlings 
observed in the mangrove species from the study areas 
were analyzed via one-way ANOVA.

Results and Discussion

Sample demographics

A total of one hundred and thirty-eight people 
were surveyed in Vreed-En-Hoop (50), Herstelling 
(50), and Beterverwagting (38) during this study. Each 
questionnaire collected four types of demographic 
information including age, gender, education level 
and employment status. The majority of individuals 
surveyed were female (55%) with more than half of the 
participants above 31 years of age (73%). The majority 
of survey participants listed their education level as 
secondary (62%), followed by (26%) at the primary 
level and the remaining (12%) at the tertiary level. 
Finally, most of the participants were employed (60%), 
this was followed by 35% being unemployed and 5% 
currently were students. 

Changes, interactions and mangrove management

Most persons that have been living in the study sites 
for longer than 5 years have indicated that they have 
noticed changes in the mangroves over the years. In the 
Vreed-En-Hoop area, persons have stated that they have 
seen mangroves being washed away over the years and 
even seen regrowth in certain areas over time (Fig. 1a). 
Persons at the Beterverwagting site have noted that they 
see much regrowth of the mangroves in their area in 
comparison to the years before (Fig. 1b). Those living in 
the Herstelling area have also noted changes pertaining 
to increases in both the number and sizes of the mangrove 
trees in their area (Fig. 1c). Based on the correlation test 
(p=0.05), there is a strong negative correlation (r=-0.95) 
between interactions with mangroves. 

In all three sites,the majority of the respondents 
have indicated that they have had interactions with the 
mangroves. These interactions included shrimp farming, 
wood harvesting, boat waves, land development 
and other activities (Fig.1). From responses to the 
questionnaire as well as informal discussions with the 
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residents, a common activity that involves interaction 
with the mangrove, as well as fauna within, includes 
hunting for crab or the persons making their way 
through the mangroves to go fishing or shrimping. 
Digging tunnels aids in the removal of surplus salt and 
the lowering of soil salinity. By establishing air holes, 
the burrows ultimately help to raise oxygen levels 
in the mud; these holes are also home to a variety of 
organisms, such as fish, molluscs, and worms (Mokhtari 
et al., 2013; Pestana et al., 2017).

At the Herstelling site, there had been the 
establishment of a type of walkway straight through 
the mangroves which persons have indicated that they 
use to carry out religious works and leisure activities. 
When asked about that development, it was stated that 
thought was put into building the walkway in a way 
that does not disturb much of the mangroves (Fig. 1A). 
The level of anthropogenic disturbances is determined 

by the mangrove’s accessibility to the local population 
(Hayashi et al., 2019; Kihia, 2014). Similar results 
obtained in other research, indicate that mangrove 
invertebrates along with other flora and fauna utilization 
have also been reliant on location proximity (Kihia, 
2014; Rasyid et al., 2016). These interactions and their 
influences on the mangroves therefore can be attributed 
to the proximity of the locals to the three mangrove 
sites. Studies found an apparent increasing loss in forest 
diversity due to human activities, providing an additional 
indication of human adverse effects on mangrove 
ecosystems (Das Gupta and Shaw, 2013; Kihia, 2014). 

Numerous researchers (Maiti and Chowdhury, 
2013; Thanh-Nho et al., 2019; Usman et al., 2013) have 
discovered non-nutrient metal buildup in mangrove 
sediments and bioaccumulation throughout aerial 
tissues. The mangrove environment is regarded as an 
efficient pollution sink, with pollutants from a variety 

Fig. 1. Interactions with mangroves at (a)Vreed-En-Hoop, (b) Beterverwagting and (c) Herstelling
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of industrial and human activities being channelled into 
it (Maiti and Chowdhury, 2013). The impact of residual 
contaminants like trace metals, oil particulates, certain 
herbicides and raw sewage on mangrove plants has been 
studied in-depth in under-regulated settings (Maiti and 
Chowdhury, 2013; Thanh-Nho et al., 2019; Usman et 
al., 2013).

The Gazi forest in Kenya has been subjected to 
human interference in the manner of overuse of forest 
and non-forest resources (Kihia, 2014; Lang’at and 
Kairo, 2013). Mangrove extraction diminishes the 
number of trees having ideal stem sizes and species, 
rendering the forest monopolized by young, stunted and 
ancient Avicennia trees (Kihia, 2014; Scales and Friess, 
2019). Yet the capability of mangroves to regenerate 
between openings generated by cutting may disguise 
patterns of diversity and abundance fluctuation caused 
by the natural re-establishment of the ecosystems formed 
(Kihia, 2014; Scales and Friess, 2019). Controlling rates 
of anthropogenic influences is therefore critical for the 
survival of these vulnerable ecosystems, allowing for 
the regeneration of intact ecosystem features (Friess et 
al., 2019; Kihia, 2014).

When asked about methods of managing a majority 
of persons responded no, however, those that did 
respond yes mentioned that the ways they believe that 
they help to manage the mangroves included keeping 
grazing animals away from the mangroves, avoiding 

the act of littering, cleaning up areas close to the 
mangroves occasionally, harvesting only fallen/washed 
up mangrove woods for use, educating themselves and 
others about the importance of mangroves and even 
avoiding the use of harmful chemicals, for example, 
herbicides around the mangroves (Fig. 2). The Kenya 
Marine and Fisheries Research Institute (KMFRI) had 
launched community-based mangrove management 
projects in Gazi Bay, Mida, and Wasini Island to 
encourage various uses of the mangrove habitat. The 
project’s primary economic activities include integrated 
aquaculture in mangrove areas, ecotourism, and bee 
keeping. Minimal community-based involvement was 
an issue when it came down to forest management 
(Lang’at and Kairo, 2013). Lang’at and Kairo (2013) 
believed that with the development of a clear action plan 
and the addition of a participative management strategy 
in which all stakeholders, particularly local populations 
were included that mangrove forest management could 
be better accomplished.

Mangrove forests in Guyana

Mangroves could be observed throughout much 
of Guyana’s coastline, with the greatest concentrations 
located seen between Pomeroon and Waini Rivers to the 
west, constituting the nation’s largest unbroken mangrove 
forest (FAO, 2005; Jaikishun et al., 2017). Additional 
important mangrove forests can be found mostly on 
the northern coasts of Wakenaam and Leguan Islands, 

Fig. 2. Management techniques indicated by respondents from all three sites
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as well as on Hogg Island (FAO, 2005). Avicennia 
germinans, Rhizophora mangle and Lagncularia 
racemosa are the three mangrove species which can be 
found in Guyana. The white mangrove (L. racemosa) is 
the smallest species amongst these prevalent mangrove 
trees, reaching up to 6 m height and the red mangrove 
(R. mangle) grows to be as tall as 25 m in sufficiently 
protected locations (Bovell, 2010; CI, 2018; Dookie et 
al., 2022; FAO, 2005). The A. germinans, colloquially 
known as courida or black mangrove, prevails on open 
coastal mudflats, where it might reach heights of 20 to 
25 m but can also be as short as 12 m, this species grows 
in both pure and mixed forests, and it is abundant along 
the Mahaica River’s mouth (Bovell, 2011; FAO, 2005).

Landscape-level assessment

In order to recognize historical patterns in habitat 
loss or growth, deforestation, or mangrove depletion 
over time, this type of assessment is appropriate. 
To identify the growth and reduction of mangrove 

populations throughout time different forms of imagery 
and aerial photography are used (Myers and Lowrance, 
2005). Using the Google Earth Pro application satellite 
images of the three study sites were studied for the 
years 2002 and 2021. Looking at the images of the 
Vreed-En-Hoop area, there does not seem to be much 
noticeable change from the year 2002 to 2021, however, 
the images for the Beterverwagting area (Fig. 3) show a 
very noticeable change in the mangrove population with 
a definite increase in the forest size from the year 2002 
to 2021. Finally, the images of the Herstelling site (Fig. 
4) in the years 2002 to 2021 show the filling in of a few 
patchy areas along with a slightly noticeable increase in 
forest size. According to the Shannon Wiener Diversity 
Index, of which the lower values indicate more 
diversity while higher values indicate less diversity, the 
Beterverwagting (0.20) site was the most diverse of all 
three sites, whereas the Herstelling site (0.69) was the 
one with the least diversity.

Fig. 3. Mangroves at the Beterverwagting site in 2002 (A) and 2020 (B)

Fig. 4. Mangroves at the Herstelling site in 2002 (A) and 2021 (B)
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Species abundance and breast height diameter

	 Both R. mangle and A. germinans were found in 
the study region in region 3, Vreed-En-Hoop, whereas 
L. racemosa was noticeably lacking. Most of the trees 
measured were in the range of 5.1 cm to 6.0 cm and 
were followed closely by the trees in the 4.1 to 5.0 cm 
range (Table 1). Only 8 of the total trees exceeded the 
9.0 cm mark. The mean DBH per species at this site 
included 3.08 cm for red mangroves and 5.55 cm for 
black mangroves (Fig. 5).

The Herstelling study area in region 4 had R. 
mangle, A. germinans and L. racemosa representing this 

site and had the largest breast height diameter recordings 
of all the three sites visited. In total there were 85 trees 
recorded of which 44 belonged to R. mangle and 41 
were A. germinans (Fig. 5). The maximum breast height 
diameter was recorded at 27.3 cm whilst the minimum 
breast height diameter was 0.9 cm. Most of the trees 
measured were within the range of  2.1 to 6.0 cm followed 
closely by the trees in the 6.1 to 8.0 cm range and 21 of 
the total number of trees exceeded the 10.0 cm DBH. 
The mean DBH per species included 4.89 cm for red 
mangroves and 9.02 cm for black mangroves (Table 1).

In the Beterverwagting study area in region 4 only 

Table 1. Diameter at breast height (DBH) of different mangrove species for the three study sites,

Species Vreed-En-Hoop Herstelling Beterverwagting
DBH (cm)*

R. mangle 3.08 ± 0.41 9.02 ± 5.64 -
A. germinans 5.55 ± 1.43 4.89 ± 2.95 1.61 ± 0.38
L. racemosa - - 1.49 ± 0.28

*Values are Mean ±SD

Fig. 5. Number of mangrove trees in different DBH ranges at the different locations
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A. germinans and L. racemosa were present and this 
site had the smallest breast height diameter recordings 
of the three sites visited. In total there were 177 trees 
recorded of which 168 were A. germinans and 9 were 
L. racemosa. The maximum breast height diameter was 
recorded at 2.5 cm whilst the minimum breast height 
diameter was 1.0 cm. The trees at this site were notably 
quite young, however, this is of course, attributable to 
the erosion that affected the area as well as the recent 
replanting of mangroves in the area. The mean DBH per 
species included 1.61 cm for black mangroves and 1.49 
cm for white mangroves (Table 1).

The overutilization of mangroves results in the 
formation of vast breaks within the ecosystem (Kihia, 
2014; Pinzón et al., 2003; Rajkaran and Adams, 2012). 
In the study done by Kihia (2014), the euryhaline 
Avicennia species thrived against the Rhizopora species 
in heavily damaged locations as a result of the various 
integrated adaptations including reproductive and 
growth mechanisms. Considering those adaptations and 
their relation to species dominance, the gaps in openings 
would then be dominated by the species better adapted 
to the area’s substrate-dominant physicochemical 
profiles as well as the regenerative potential of the 
colonizing tree species. The study done by Gilman et 
al. (2008) brings attention to the changes to be expected 
in the various characteristics of the mangrove forests 
from climate change leading to increases in growth with 
the more tolerant species or decreases in the numbers 
of the less tolerant species. When there are increases 
in temperature faster evaporations rates are to be 
expected which leads to rises in salinity (Geng et al., 
2021). With increased salinity, the more salt-tolerant 
mangrove species like A. germinans and L. racemosa 
in Guyana have set out to have higher numbers than 
those of the less salt-tolerant species, R. mangle (Lugo, 
1980), which can be observedin the Vreed-En-Hoop 
and Beterverwagting site results. Based on two-way 
ANOVA (p=0.05) there were no significant differences 
in the means with reference to trees in the study (p=0.8).
Also as per the one-way ANOVA (p=0.05) there were 
no significant differences among the mean DBH for the 
three sites (p=0.3).

Seedling data

The site with the most seedlings was the 

Beterverwagting study site. This site also happened to 
have the trees with the smallest breast height diameter 
measurements. At this site, there was the presence of 
seedlings from A. germinans (Black mangrove) and L. 
racemose (White mangrove), whereas the Vreed-En-
Hoop had the presence of R. mangle (Red mangrove) 
and A. germinans seedlings and Herstelling had the 
presence of R. mangle, A. germinans and L. racemosa 
(Table 2). The least number of seedlings came from the 
Herstelling area which may be a result of this study site 
having more competition for resources, for example, 
sunlight in comparison to the other sampling sites 
where the trees had less canopy cover, lesser DBH and 
were even less mature (Fig. 6). Red mangrove seedlings 
showed more presence at the Vreed-En-Hoop site in 
comparison to the Herstelling site and complete absence 
in the Beterverwagting site. White mangrove seedlings 
were present in both Herstelling and Beterverwagting 
sites, however, they were notably more numerous in 
the Herstelling site where the trees were more mature, 
unlike the Beterverwagting site. Considering all of these 
variables in mind, it can be inferred that the Herstelling 
site had the most matured forest area (Fig. 6). The large 
trees restrict seedlings of light and nutrition, therefore 
there were fewer seedlings throughout the Herstelling 
area. This along with the spread and height of the trees 
would result in more shadowing and therefore hinders 
the development of younger seedlings. 

The Beterverwagting site had recently been 
restored and as such is necessary to highlight that the 
generation of seedlings for the recovery of deteriorated 
mangroves can lead to higher survival and growth of the 
species than any of those currently found in the natural 
ecosystem. Seedlings need somewhat firmer soils to 
colonize (Elster, 2000) and so the muddy circumstances 
at Beterverwagting may have resulted in substantial 
seedling mortality. The root system of the mangrove 
is designed to thrive in anaerobic soils (Srikanth et 
al., 2016). He also deduced that types of soil affect the 
elevation of mangrove seedlings though not on their 
diameter. In conclusion, soil types have a substantial 
influence on mangrove spread and as a result the 
further the soil properties shift as a direct consequence 
of human influences, the more invasive species they 
accommodate (Hossain and Nuruddin, 2016; Numbere, 
2018). Additionally, soil moisture content impacts the 
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concentration of organic matter in sediments (Alsumaiti 
and Shahid, 2018). Furthermore, due to tidal fluctuation, 
mangrove seedlings are distributed by tidal currents, and 
so as a result, terrestrial barriers impede their freedom 
of movement, resulting in a fragmented distribution 
(Bryan-Brown et al., 2020; Numbere, 2018; van 
Bijsterveldt et al., 2021; Van der Stocken et al., 2018).

However, another issue of note, the garbage washed 
up in the study areas, could also affect the seedling 
population and even mangrove numbers as they can 
cover both the seedlings and roots of the trees which 
prevents the roots from breathing effectively. Pollution 
appears to affect the mangrove species’ development 
and growth (van Bijsterveldt et al., 2021). The notable 
piles of garbage appeared to have been transported and 
washed up and in from other areas. Other challenges 
involve rising sea levels that can overwhelm fringe 
mangroves, as well as global cooling and warming, that 
can cause range shifts as well as the loss of organisms 
(Abd Rahman and Asmawi, 2018; Carugati et al., 2018; 
Numbere, 2018). 

Awareness of mangrove depletion

When asked about their awareness of the issue of 
mangrove depletion majority of respondents (70%) 
selected the yes option while the minority selected no 
(30%). Following this question options were provided 
for respondents to choose which they believe contribute 
to the issue. In all three study areas the most selected 
option had been pollution, this was even selected 
by persons who have never visited, interacted with 
the mangroves or were even aware of the mangrove 
depletion issue. Persons in the Vreed-En-Hoop area were 
more selective of the boat wave options than persons 
from the other study areas, this can be attributed to 
persons from that study area being more likely to use the 
boats that cross the river into town. The two other issues 
that were selected frequently included wood harvesting 
and land clearing. Although persons indicated that they 
were aware of the issue of mangrove depletion, based 
on the responses to the follow-up question, it can be 
determined that they were not well informed on the 
issue. The study by Abd Rahman and Asmawi (2018), 

Fig. 6. Seeding species composition at (a) Vreed-En-Hoop (b) Herstelling and (c) Beterverwagting
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Fig. 6.  Seedling species composition at (a) Vreed-En-Hoop (b) Herstelling and (c) Beterverwagting 
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conclusively indicates that the inadequacy of awareness 
campaigns results in less knowledge being acquired by 
the locals, resulting in low involvement in mangrove 
management. The notable challenge in the development 
of local community mangrove management includes a  
lack of awareness of the mangroves and any issues that 
affect them, hence, public comprehension and awareness 
of mangrove ecological and economic significance 
are critical to maintaining sustainable management 
of this resource (Abd Rahman and   Asmawi, 2018; 
Setiyaningrum, 2019).

From this study, we can see that the different 
interactions that the locals have with both the flora and 
fauna of the mangrove forests do have impacts on the 
condition and state of the mangroves. The numbers 
within the mangrove population when correlated with 
the local’s interactions lead to the conclusion that with 
more of their interactions, the mangrove numbers 
decrease. The mangrove management techniques 
explored in the study seemed more individualized rather 
than community-based which would have had a greater 
impact on the mangroves. Consequently, in Guyana, 
if we can increase the spread and depth of awareness 
among the people on the issues affecting mangroves, we 
can look further into developing plans that can include 
our local communities and raise the levels of positive 
influences on mangroves. Once levels of awareness 
are strengthened, for example, about the sustainable 
practices of mangrove forests, the government could 
perhaps guide their locals to undertake a community-
based mangrove management program so that the 
status of mangrove ecosystems improves and also the 
resources obtainable from the presence of mangrove 
forests will be progressively regarded as advantages for 
the community.
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