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INTRODUCTION 
 
The number of ocean waste is increasing and plastic waste accounts 60 to 80% of the waste[1]. Global plastic production has 

rapidly increased since mass production begins in 1950s, and it currently exceeds 288 million per year. Ocean plastic waste is 

estimated 5.25 trillion particles in 268.940 tons of weight [2]. World plastic production is estimated at around 322 million tons. 

Plastic demand increases in such industries as food packaging, civil construction products, automotive and medical application, 

electric and electronic components [3]. In the early of 20
th
 century, there is rapid growth in the production of new plastic-type 

[4]. As a consequence, it has polluted every ocean in the world, including those that are previously considered as unspoiled 

ocean[5][6][7][8]. Plastic accumulation in the ocean brings problems to the marine ecosystem[9]. The number of waste thrown 

will increase since it comes from people's activities as well as other land-based sources and activities in the coastal areas. Most 

of the light plastic debris is carried by current and wind and produce widespread in the ocean and coastal areas[10].  

 

Marine protection becomes a vital and serious task in the 21
st
 century despite global, regional, and national efforts that have been 

conducted. According to a current report in Science, many fish species will extinct in 2050[11]. Global ocean will be naturally 

threatened to cause environmental impacts and in turn, it will harm a human being. Disposing waste into the ocean is not the 
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number one threat to the marine ecological system; however, it is its continuous act that could endanger the marine ecosystem. 

Hence, it requires effective measures to protect the ocean better. Marine plastic pollution affects invertebrate and vertebrate 

animals [12] 

 

The waste problem becomes a world concern in 2012 in a UN conference (RIO+20), the Future We want", World Economic 

Forum di Swiss-2016). In 2050, the plastic population will be far exceeded by the fish population[13]. It is approximately 12.7 

million tons of plastic waste entering the ocean from 192 coastal countries in the world. Indonesia is the second-largest waste 

contributor in the world after China, with a total of 3.2 million tons. The datum is obtained from research by Jenna Jambeck, a 

researcher from Georgia University, and the United States issued in Science journal. Ocean waste can be in the form of macro 

and micro wastes. Islands are a temporary or final shelter of plastic debris in the ocean [14]. Large scale pelagic plastic 

distribution on the Atlantic occurs in the oceanic basins [15]. The deep-sea is likely to be a natural dump for plastic waste 

particles [16] 

 

According to NOAA 95% of the population in Indonesia live in coastal areas and depend on marine products, such as fish, crabs, 

and other products. Considering the Indonesian constellation as an archipelago and located in current world paths, ocean waste 

in Indonesia comes from two sources, namely: 1) human activities of throwing garbage into the ocean or garbage that carries 

away by the river, and 2) garbage from other countries carry away by current and stuck in Indonesian ocean. These currents 

bring garbage and its materials through various provinces in Indonesia, especially those in the eastern regions.  

 

Ternate Island is one of the islands with a population of 218,028 people and a waters area of 5,547.55 km
2
. On average, the 

native population work as a fisherman and 90% of their settlement is located in the coastal areas and at the edge of seawater 

body BPS-Indonesia. Activities of coastal communities could cause environmental damage, for example, disposing the garbage 

into the ocean. Ocean waste is caused by the distribution of a population that is mostly live at the edge of the seawater body. In 

addition, there exists a community paradigm that the ocean is considered to be able to manage garbage. 

 

The research was conducted as a response to the need for information related to macroplastic that is dumped by humans into the 

ocean. Therefore, it is essential to compile a database related to the waste issue in Ternate Island. The database becomes 

important information for the government as well as environmental scientists to minimize pollution and ecosystem damage in the 

waters area in Indonesia. Information on ocean plastic waste could be used as a learning source for learners at schools in island 

areas of Indonesia. The research is important because it is an integral part of efforts in providing solutions regarding ocean 

plastic waste and its threats to coastal area ecosystems that could lead to ecological disaster at present and in the future. 

The research is necessary since data on types of plastic waste in the sea waters of Ternate Island is currently still unknown. 

Moreover, throwing garbage into the ocean is a habit of people on Ternate Island, especially when they travel by ship. This 

research aims to review the available quantitative data on plastic waste floating on the Ternate Island waters.  

 

RESEARCH METHODS 

 

Data Collection Method  

The explorative survey method was used to directly collect types of macroplastic waste. Field data collection was conducted 

through:1) observing and collecting macroplastic samples on the water surface and seabed in a depth of 3-5 meter in eight 

locations. In each location, 3 (three) sampling points were set using an indicator of the most macroplastic waste observed; 2) 

data collected consisted of the amount and weight of macroplastic waste on the ocean; and 3) types of macroplastic waste 

observed, including plastic bottles, plastic bags, plastic glasses, plastic straw, plastic food wrappers, plastic kid toys and others. 

 

Research Location 

The research was done on Ternate Island, Maluku Province (Fig. 1). The location was chosen since 80% of its area is the ocean; 

thus, the activities of its people were dominantly on the ocean. 
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Fig.1. Research Location Map 

 

Data Analysis 

The research data were analyzed using the following formula: 

 

 
 

Note 

Vs= Waste Volume (1…n) 

TVs = Total Volume of All Waste Types  

 

RESEARCH RESULT AND DISCUSSION 

 

Plastic Waste Types and Composition 

Research data on the ocean macroplastic waste in Ternate Island waters found eight waste types including 1) plastic bottle, 2) 

plastic bag, 3) plastic glass, 4) plastic packaging, 5) plastic spoon, 6) plastic kid toys, and 7) plastic strap. A survey was 

conducted in the coastal areas with open waters and area with beach basin allowing waste to be trapped due to current, wind, and 

tide. Data on plastic waste types on the ocean of the Ternate Island are presented in Table 1. 

 

Table 1.Composition of Macroplastic Waste Types on Ternate Island 

No. Type of Macroplastic Waste 
Total Composition Value 

I Plastic Bottle 

1 Mineral water 14,216 29.60 

2 Energy drink/Softdrink 5,717 11.90 

3 Milk 335 0.70 

4 Machine Oil 425 0.88 

5 Baby powder 708 1.47 

6 Woman Lotion 6,006 12.50 

7 Shampoo 5,247 10.92 

8 Mouth cleaner 254 0.53 

9 Floor cleaner 1,059 2.20 

10 Perfume 8,123 16.91 

11 Beauty products 3,674 7.65 

12 Printer Ink 404 0.84 
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13 Liquid drug 1,861 3.87 

II Plastic Bags 
  

1 Heat-resistant Plastic Bags 311 1.89 

2 Plastic (Polybags) 246 1.50 

3 Clothing Store Plastic Bags 230 1.40 

4 Colored Plastic Bags 15648 95.21 

III Plastic Glass 
  

5 Tea Beverage Packaging 184 5.62 

6 Mineral Water Packaging 2728 83.30 

7 Softdrink Packaging 363 11.08 

IV Plastic Packaging 
  

1 Flavor enhancer 379 0.55 

2 Noodle 12208 17.63 

3 Rice bag 72 0.10 

4 Coffee 1831 2.64 

5 Tissue Paper 96 0.14 

6 Anti-mosquito Lotion 427 0.62 

7 Beauty Lotion 1979 2.86 

8 Sanitary napkins 2781 4.02 

9 Floor cleaner 203 0.29 

10 Soap 4965 7.17 

11 Cooking oil 2828 4.08 

12 Shampoo 25198 36.39 

13 Ice Plastic Packaging 278 0.40 

14 Tissue Plastic Packaging 731 1.06 

15 Detergent Plastic Packaging 15266 22.05 

V Plastic Straw 
  

1 Tea straw 3678 44.79 

2 Milk straw 3266 39.77 

3 Softdrink Straw 1268 15.44 

VI Plastic Spoon 
  

1 Tablespoon 3459 63.63 

2 Medicine spoon 1977 36.37 

VII Kid toys 
  

1 Plastic dolls 517 10.18 

2 Plastic cars 3176 62.56 

3 Plastic Robot 1384 27.26 

VIII Plastic Strap 
  

1 Ship Rope 234 28.71 

2 Raffia String 581 71.29 

 

Plastic Bottles 
Plastic bottles found consisted of water mineral plastic bottle with the highest composition percentage value of 29.60%, perfume 

plastic bottle of 16.91%, woman lotion of 12.50%, the plastic bottle from energy drink/softdrink of 11.90%, plastic bottle of 

shampoo from various brands of 10.92% and plastic bottle from various beauty product types of 7.65%. Whereas, the value of a 

plastic bottle of milk drink, machine oil, baby powder, mouth cleaner, floor cleaner, printer ink, liquid drug was in a very low 

category, or the composition was not abundant. The research data implied that the use of plastic bottle by Ternate City 

population was very high. The high utilization was due to primary needs. Some of the plastic bottles found had been recycled; 

however, the Ternate islanders did not have the interest to recycle on a large scale. It was a reason for the abundant amount of 

plastic waste in the ocean. The Ternate municipal government had tried various efforts to reduce the plastic ocean waste through 

the use of garbage boats. 

 

Plastic Bags 

Plastic bags found on Ternate Island consisted of colored plastic bags with a composition value of 95.21%, anti-heat plastic of 

89%, plastic (polybags) of 1.50% and clothing store plastic bags of 1.40%. It can be seen that the dominant plastic was colored 

plastic bags. This type of plastic is the main choice in community shopping activities. The plastic was very dangerous since it 

was the very dominant plastic waste in the Ternate island ocean. Data also indicated that household waste was wrapped in 

colored plastic bags and dumped into the ocean. 

 

Plastic Glasses 

Plastic glasses found on Ternate Island comprised mineral water packaging with a composition of 83.30%, soft drink packaging 

of 11.08%, and tea beverage packaging of 5.62%. These types of garbage are dominating the waste found in sea estuary areas 
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washed by rainwater from high land. The remaining waste was found on the ocean with an even spread from the coastline up to 

30 meter. 

 

Plastic Packaging 

Plastic packaging found on Ternate Island consisted of 15 types with Shampoo packaging as a type with the highest composition 

value, which was 36.39% and followed by detergent plastic of 22.05%, instant noodle of 17.63%, Soap plastic of 7.17%, 

cooking oil of 4.08%, sanitary napkins of 4.02%, beauty lotion of 2.86%, coffee of 2.64% and tissue of 1.06%. Other types with 

low composition included flavor enhancer of 0.55%, rice bags of 0.10%, anti-mosquito lotion of 0.62%, floor cleaner of 0.29% 

and ice plastic packaging of 0.06%. and these types of plastic are found on the coastline up to a depth of 5-10 meter in the ocean. 

 

Plastic Straws 

This type of plastic waste comprised of tea straw with a composition 44.79%, milk straw of 39.77% and softdrink straw 15.44%. 

This plastic waste type had an abundant composition, particularly tea and milk straws, that often found floating on the ocean and 

it could be observed in all observation points. 

 

Plastic Spoon 

There were two types of plastic spoon found, namely: tablespoon with a composition value of 63.63% and medicine spoon of 

36.37%. This type of plastic was found on the sea surface and densely populated areas in downtown and harbor areas. 

 

Plastic Kid Toys 

There were three types of plastic kid toys found: plastic car of 62.56%, plastic robot of 27.26%, and plastic doll of 10.18%. This 

type of waste was disposed by the inhabitant directly into the ocean and it came from the rivers when it rains. The waste also 

found piled up on the sea surface along the coastline.  

 

Plastic Straps 

Two plastic strap types were found on Ternate Island waters, namely: raffia string of 71.29% and ship rope of 28.71%. The 

plastic straps found was generally raffia string and rope from fisherman’s boat anchor. The garbage was found in the depth of 5-

10 meter in the ocean and attached to the rocks. 

 

Composition of Plastic Waste Type based on location  

Manggadua is a village with the densest waste composition with a percentage of 19.20% of the total waste types found. It was 

followed by Gamalama Village of 16.69%, Bastiong of 13.96%, Kota Baru of 13%, Kasturian of 11.38%, Kalumata of 10.09%, 

Salero of 9.04%, Fitu of 3.76% and Sulamadaha Village of 3.24% (Fig.2). 

 

 
Fig 2. Composition of Plastic Waste Dominance based on location 

 

The dominant plastic waste in the ocean of the Ternate Island was plastic packaging with a percentage of 31.80%, a plastic glass 

of 29.61%, plastic bottle of 22.06%, plastic bag of 7.55%, plastic straw of 3.77%, plastic spoon of 2.50%, kid toys of 2.33% and 

plastic strap of 0.37% (Fig.3). Data on plastic waste found was a pollution source in the waters area of the Ternate Island. Plastic 

waste is toxic, durable, and hard to decompose source. It is also similar to food; thus, it deceives marine organisms and causes 

their death. In addition, it is similar to food consumable by the fish. Plastic waste, in various countries, is the biggest threat to sea 

pollution, causing various types of fish to consume plastic waste [17] 
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Fig 3. Plastic Waste Composition on Ternate Island based on the type 

 

Plastic waste in the ocean of Ternate Island was a threat to marine organisms, such as necton and benthos. People disposed of 

their plastic waste into the ocean since they considered the ocean as a garbage bin. The waste disposed into the ocean washed 

away by current and wind and stranded on the beach. The types of plastic waste floating and drowning on the seabed disturbed 

life cycle of a variety of marine organisms. It was estimated that 10% of the plastic ended up in the ocean and became a threat 

for the marine organism [18]. Large plastic debris, known as “macroplastic”, induced aesthetic issues and economic impact for 

tourism[19]. Macroplastic brought risk to various marine industries, Large amounts of plastic waste could cover seabed [9]. 

Macroplastic dominated coastline and mostly consisted of the plastic bottle, catching tools and bags [2]. Ocean plastic waste was 

caused by human activities [20].   

 

One of the causes for the large amounts of plastic waste found on Ternate Island was the accumulation of various plastic waste 

from inter-island boats and waste from its surrounding islands washed away into the coastal areas of the Ternate Island. 

Community economic activities located near to the ocean were also another cause for the dominance of various types of plastic 

waste in the ocean. Plastic waste source on Ternate Island, however, was dominated by land-based source. Disposable plastic, 

such as plastic bag, was a significant pollution source with environmental, social and economic impacts [21]; [19]. Plastic waste 

that has been long in the ocean will be in the form of small debris or microplastic[22]. The majority of plastic waste is 

transported along the beach and tended to be concentrated in the convergence zone [23]. 

 

Garbage dumped into the ocean in Ternate Island every day. Land-based sources of plastic waste ended up in the ocean due to 

community activities that had low environmental awareness. Plastic debris thrown into the ocean had become the main threat for 

the marine ecosystem and reduced aesthetic value of the waters. Plastic waste is also found in beaches in the suburbs stranded in 

the beach basin. Plastic scraps could be found on the water, stranded on the beach and drowned on the seabed. Plastic waste, 

such as, plastic bags and packaging, was the dominant waste type. The observation result indicated that the main source of 

plastic waste was community activities in downtown areas, harbor area, inter-island boats and tourism.  

 

Ocean is a biological hotspot since biota interaction and plastic waste pollution occurred. Plastic debris on the islands must be a 

joint task that is integrated into a good information system. Islands are a temporary shelter source or landfill of plastic debris. 

Methods to minimize ocean plastic waste included prohibition to use disposable plastic packaging and regular information 

provision on the danger of ocean plastic waste [14].  

 

Disposing plastic waste into the ocean had a dangerous impact on the ecological component. Macroplastic contamination in the 

ocean is world’s main environmental problem. Many plastic wastes come from coastal cities, especially during extreme rainfall. 

Due the continuous growth of the coastal cities, a method must be found to reduce macroplastic contamination in the ocean [24]. 

Further, it was stated that the municipal government of coastal areas must improve their community involvement in reducing the 

use of plastic in a responsible way, clean the environment, and anticipate extreme rainfall in the future.  

 

Plastic waste on Ternate Island waters is a threat to vertebrate and invertebrate animals in the ocean. If the sea becomes a 

dumping site, then ecological disaster in the future will cause disturbance in the nutrition cycle of a marine organism. In the 

future, plastic examination in fish and clam intestines and stomach is required to reveal plastic pollution entering the food 

network in Ternate Island Ocean. Qualitative data of macroplastic waste gives a factual contribution to marine pollution 

research. 
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CONCLUSION 

 

There were seven dominant types of plastic waste found on Ternate Island consisted of plastic packaging with a composition 

value of 31.80%, plastic glass of 29.61%, plastic bottle of 22.06%, a plastic bag of 7.55%, plastic straw of 3.77%, a plastic spoon 

of 2.50%, kid toys of 2.33% and plastic straps of 0.37%.  There was much plastic waste found in the coastal areas, suburbs and 

downtown that stranded in the beach basin areas. Plastic remnants could be found floating on the water, stranded in the beach, 

and drowned on the seabed. Plastic waste, such as plastic bags and plastic packaging was the dominant type. The main source of 

plastic waste was community activities in downtown, harbor, inter-island ships and tourism. 
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