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ABSTRACT

To support the efforts of the Indonesian government in managing marine debris that has a broad potential negative impact in
various aspects. beach debris monitoring activities are urgently required in various locations. This research was carried out

from June w August 2018 in the west coast region, on Labuan

ge beach. Bummu Regency. South Sulawesi Province, Indonesia,

which was exposed by the Indonesian Through-Flow . The study aimed w determine the amount, weight and composition of
manne debris on Labuange beach. Marine debris was sampled from a permanent line transect with an area of 150 m* (three
replications). Samples were then cleaned. sorted, counted. and weighed. The average amount of marine debris was §.98 +
213 iems'm? per month, with a total weight was 138.69 + 9132 ¢/m* per month. Plastic and rubber category dominated

every sampling period in the location. The abundance of m

arine debris, both regarding quantity and weight, fuctuated in

high amount dunng the sampling period. which indicated the magnitude of the role of oceanographic factors, in¢luding the
direction of waves, and lack of community awarencss on marine debris impacts and management. The great amount and
weight of marine debns and the type of waste, which was dominated by plastic and rubber is a potential threat to humans.

manne brot, and the local or global environment

Keywords: marine debris: impact: management

INTRODUCTION

Marine debris has a broad negative impact. not only
on aesthetic. but also on the health and safety of
human, economic (Sheavly and Register, 2007).
marine biota (Bames, 2002; Derraik, 2002; Sheavly
and Register 2007 Gregory, 2009), and environment
(Chiappone et al.. 2005: Sheavly and Register.
2007).Various swdies showed that plastic waste is a
category of waste that dominates coastal marine debris
(Samtos et al., 2009: Zhou et al., 2011: Zulkarmnaen,
2017).

Indonesia is considered as the second largest plastic
waste contributor in the world. after China (Jambeck
etal., 2015). This problem is not merely a local issue
but also potential to become a global issue due to the
nature of the conventional plastic that is lightweight,
strong and durable. Therefore, plastic waste in
Indonesian waters besides creating local impacts. yet
can travel and impact other areas.

To support the Indonesian government efforts in
dealing with the marine debris problem. monitoring
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activities are required in varous coastal locations.
This monitoring was carried out in the west coast
marine debris on the area. Since Indonesian Through-
Flow exposes the study location. the study result is
expected can broaden the data and information that
required to manage marine debns in Indonesia, which
potential to become a global issue.

MATERIAL AND METHODS

The monitoring was carried out from June to August
2018 on Labuange beach, Barru District. South
Sulawest  Province.  Indonesia  (119°36°327E,
4°06°267S). Monthly observations were conducted on
the permanent line wanE§  during low tide.
Observation method adapted marine debris monitoring
and asscssment document from NOAA Technical
Memorandum NOS-OR&R-46 (Lippiat ct al., 2013;
P2O-LIPIL, 2018). The line transects were placed in the
arca which was located between high and low tide
areas along three replications of 25 m wide., with | m
length towards the sea and | m length owands the
land. Samples collected were then cleaned from muds,
sands, and water, then sorted into seven categories,
counted. and weighed in the laboratory. The categories
used were: (1) plastic and rubber; (2) metal; (3) glass:
(4) processed lumber: (5) cloth/fabric. (6) other: (7)
harmful materials. This category adapted from the
previous study by Kumar et al. (2016). Plastic and
rubber were placed in the same category due to their
similar synthetical polymer.




SPERMONDE (2018) 4(1): 43-47

narmy

F
20

Based on the quantity and weight of collected marine
debris. the abundance of cach item was cakulated by
dividing the amount and weight of debris to the
transect size. While, the proportion of manine debris
cach month was estimated based on the abundance of
marine debris by the quantity.

RESULT AND DISCUSSION

re 1. Map of study area in Labuange beuach. west coast of South Sulawesi Province . Indonesia,

The results showed that the total value of the
abundance of marine debris (quantity and weight) on
Labuange beach flucwated during the sampling
period. The wtal amount of marine debris ranged from
441 10 8.40 items/m’ (mean 598 items/m?) and the
total weight range was 66.33-242.30 g/m® (mean
138.69 g/m*) (Table 1).

Table 1. Abundance of marine debris (by quantity and weight) during the monitoring penod on Labuange beach, Barru

District. South Sulawesi Province, Indonesia.

June  July  Agust J
(A et ms Csws | Aeese
Quanticy 84 441 S14 S98+2.13
(items/mz)
Weight 2413 663 108. 138.69 +
_(g/m2) - 3 44 91.32

Beach Debris Condition in June 2018

Plastics and rubber category dominated marine debris
at the site in June 2018, which was 6 81 items/m’, or
81.1% . Then. followed by debris from

the processed lumber category by 093 items/m?
(11.1%), as well as cloth/fabric by 039 items/m®
(4.6%). Metal, glass, other materials and harmful
materials were also found in a small number (Figure 2
and 3).
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Figure 3. The composiion of marine debris in the study area in June 2018

In terms of weight. processed lumber was the most
massive category of found debris (8693 g/m’),
followed by cloth/fabric (6023 g/m’). plastic and
rubber (56.26 g/m?), glass (28. 55 g/m*). metal (8.67
g/mr). Other materials. and harmful matenal were
ako found but with small weight abundance values
(Figure 4). In June 2018, marine debns from thick
plastic wrap types dominated marine debris on

Labuange beach with an abundance of 3.17 items/m-,
followed by plasue cups (095 items/m’), and thin
plastic bags with an abundance of 064 items'm’
(Table 2). While processed lumber. has the most
significant weight with an abundance of 47.39 g/m’,
followed by diapers and sanitary napkins (40.77 g/m’).
and cardboard cartons (33.82 g/nv') (Table 3)
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Table 3. The average weight per m” of five most massive beach debris type in study area.

No. Type of marine debris Abutdance

e e I A __ Weight (g/m’)
June 2018:

I Lumber/building material 47.39

2 Diapers and sanitary napkins 40.77

3 Cardboard cartons 3382

4 Thick plastic bags/wrappers 25.56

5 Glass fragments 21.38
July 2018:

I Thick plastic bags/wrappers 13.67

2 Thin plastic bags 924

3 Shoes, sandals, gloves, and their fragments 6.85

4 Diapers and sanitary napkins 6.05

5 Lumber/building material 353

August 2018:

1 Thin plastic bags 2495

2 Thick plastic bags/wrappers 12.62

3 Clothing and fabric item 10.62

4 Glass bottles 10,07

5 Cans 542

Beach Debris Condition in July 2018
Plastic and rubber still dominate marine debris found
on Labuange beach. with an abundance of 3.83

tems/m> or 87%. While. other categories of debris
were also found with abundance values of less than

030 items/m? (Figure S and 6). By weight, plastic and
rubber also had a high abundance value, which was
4055 g/m, while other debris categories were found
in abundances of less than 10 g/m’ (Figure 7).
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Figure 5. The average sbundance of marine debris by quantity in the study area n July 2018
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Figure 6. Composition of marine debris in the study area in July 2018,
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Figure 7. The average abundance of marine debris by weight in the study area in July 2018

The thick plastic bag/wrappers had the highest
abundance and weight values among other types of
marine debris (2,15 items/m’ and 1367 g/m.
respectively). Plastic cups had the next higher
abundances regarding quantity (0.42 items/m’). While
regarding weight, thin plastic bags had the second
greater abundance. ie. 9.24 g/m* (Table 2 and 3).

Beach Debris Condition in August 2018

Like the previous sampling period, plastics and rubber
dominated marine debris collected on Labuange beach
in August 2018. The abundance of plastic and rubber
category was 458 items/m*, or B9.1% of the total
debris found. Debns from other categories were found
in much smaller quantities, which were less than 0.20
items/m-, than 4%. No harmful material
category found in the swdy location in this period
(Figures 8 and 9).
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Figure 8. The average abundance of marine debris by quantity in the study area in August 2018

By weight. plastic and rubber was also the largest
marine debris category collected in this period (62,14
g/mr). Manne debris from  the categones of
cloth/fabric and glass were cach found with

abundances of about 15 g/m2. followed by metal (9.33
g/n'), lumber processed (5.81 g/m’). as well as Other
matenal category (081 g/ m?) (Figure 10)
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Figure 9. The composition of manne debris in the study area n August 2018,

In August 2018 sampling period, thick  plastic
bag/wrap and thin plastic bag dominated the type of
marine debris found on Labuange beach, with an
abundance values of 1 47 items/mand 1 39 items/m’.

respectively (Table 2). By weight, the thin plastic bag
had the highest abundance value (2495 g/m?).
followed by thick plastic bag/wrap with an abundance
value of 12.62 g/m’ (Table 3)
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Figure 10. The average abundance of manne debris by weight in the study area in August 2018,

Overall, plastic and rubber category dominated marine
debris  collected on Labuange beach during the
monitoring period (June-August 2018). The result was
similar to other studies which concluded the plastic
dominance of marine debns over several places.
including: on three beaches in Takalar Regency. cast
coast of South Sulawesi (Zulkamnaen, 2017), and in
Korea (Hong et al., 2014).

The total values of marine debris abundance in the
study locations ranged from 4.41 to 8.40 items/m* per
sampling period. which was much higher than the
average abundance found on the coast of the South
China Sea as much as 0.032 items/m* (Zhou, et al..
2011). on 20 beaches of Korea that ranged averagely
around 2.68 items/m’ per bimonthly (Hong et al..
2014). and beaches in Takalar. South Sulawesi, which
ranged from 0 48 to 0.80 items/m: (Zulkamaen, 2017)

The total weight of marine debris on Labuange beach
was 663-374.66 g/m” per sampling period. which
were much significant than those found on the coast of
the South China Sea which was 0.2 g/m: (Zhou et al.
2011). or on three beaches in Takalar. South Sulawesi.
which weighs as much as 1948 g/m: (Zulkarnaen,
2017). However, the value found on the monitoring
site was similar to that on beaches of Korea that
ranged averagely about 786 g/ma2 per bimonthly (Hong
etal, 2014).

Fluctuation of the high abundance values of marine
debris both regarding quantity and weight indicate the
magnitude of the role of the coastal location;
oceanographic physics factor, such as: the direction

and velocity of currents and waves: as well as the
contribution of waste disposal Ifrom the local
population, feasibly due to lack of lack ol community
awarencss on marine debris impacts and manage ment.
Labuange beach, is an open beach that locates on the

west coast of South Sulawesi on the Makassar Strait.
that is affected by the Indonesian-

Through Flow (ITF). Therefore. the study site would
be greatly impacted by a large amount of marine
debris dnfted through the ITF currenty/waves that
across the Makassar Strait. Resident custom throwing
daily garbage on the beach increases the amount of
garbage on the coast.

Great abundance of marine debris on Labuange beach,
which was dominated by plastic and rubber category
particularly in form of thick plastic bag/wrap and thin
plastic bag. and plastic cups, was not only deteriorates
the acsthetics but also has the potential to harm
human health and safety, as well as threaten marine
organisms and the environment. both locally and
globally due to the characteristic of .vcnlionul
plastic that is strong and durable (Ryan et al., 2009).
The plastic debris is oficn mistaken for food by marine
organisms. ingested and enter digestive tractfijured
and can cause the biota to die (Laist, 1997; Derraik,
2002; Sheavly and Register 2007: Gregory, 2009).

In addition. plastic delffls can also damage coral reef
ccosystem (Donohue, et al., 2001; Chiappone et al.,
2005: Sheavly and Register, 2007), inhabited by
several types of marine organisims and transported to
remote areas and became invasive organisms that can
threat the existing diversity (Barnes. 2002: Sheavly
and Register 2007; Gregory, 2009),

Plastic debris in the form of plastic rope that was
likely to be removed or released from fishing boats
was also found in relatively significant quantities in
the periods of monitoring. potentially entangle marine
organisms . thus inhibit their movement . making them
difficult to find food. injure, and inhibit their breathing
process (Laist. 1997: Derraik. 2002, Sheavly and
Register 2007 , Gregory, 2009).
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CONCLUSIONS

The total value of abundance of marine debris
fluctuated during the sampling period. which ranged
from 4.41 w0 1003 nems/m: per sampling period, and
by weight ranged from 66.3 10 374.66 g/m: per
sumpling period. Plastic and rubber dominated the
beach debris during the monitoring period with a
proportion ranged from 78 .8 10 89.1% . Thick and thin

plastic bag types dominated marine wasle,

To minimize the impact of marine debris 1o humans,
marine biota. and the environment, collection of both
local disposal and stranded debris. particularly on
populated coastal areas and other various beach
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