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PREFACE

All praises be to Allah SWT, so that the 2018 International Conference of Asosiasi
Pendidikan Teknologi dan Kejuruan Indonesia (APTEKINDO) could be held in Surabaya during 11-14
July 2018. APTEKINDO International Conference isconducted biennially in which this year host is
Faculty of Engineering, State University of Surabaya. Therewere sixteen colleges attending this year
Conference, most of which were former Institutes of Teacher’s Education (LPTK).

This year theme is “Revitalization of Technical and Vocational Education to Face Industrial
Revolution 4.0” aimed to respond to the development and acceleration of the industrial revolution
4.0 that has become the most discussed issues inmany countries. Industrial revolution connects
machines with internet systems. In regard to facing such phenomena, Indonesian government
through the Ministry of Industry has launched "Making Indonesia 4.0", of whichthe program focuses
on industries that are driving the development of the industrial revolution 4.0 such as food and
beverages, electronics, automotive, textiles and chemicals. To achieve better results of the program
actualization, vocational education helps to prepare compatible and competitive workers for the
areas of the aforementioned industries. Henceforth, numbers of Conferences, conventions, and
meetings amonglndonesian practitioners in FPTK / FT-JPTK need to be held to initiate ideas in
strengthening the role of LPTK within industrial revolution 4.0 era.

The Conference’s proceedings contain 121 research papers and ideas that are relevant to
the following nine sub-themes: Technical and Vocational Teacher Competencies, Technical and
Vocational Education Curricula, Technical and Vocational Education Models, Technical and
Vocational Education Evaluation, Technical and Vocational Education Policy, Public-private
Partnership in Technical and Vocational Education, Technical and Vocational Education
Management, Technopreneurship, and Competencies Certification.

Finally, all the committees send their gratitude to the participating speakers and all parties
who support the run of the Conference. They also apologize for any inconvenience and wish a better
undertaking event next year.
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WELCOMING SPEECH RECTOR UNESA
Conference and Convention
Asosiasi Pendidikan Teknologi dan Kejuruan Indonesia (Aptekindo) 2018

Rich Palace Hotel Surabaya, 11-14 Juli 2018

Assalammu’alaikum Warahmatullahi Wabarakatuh.

Respectable Head of Universities, members of APTEKINDO
Distinguished Keynote speakers
Honorable authors, and fellow participants of APTEKINDO Conference and Convention 2018

Alhamdullilah, first of all, let us express our gratitude to Allah SWT because of his grace and
blessings, we are able to attend this international Conference and convention of the Indonesia
Association of Technology and Vocational Education or Asosiasi Pendidikan Teknologi dan Kejuruan
Indonesia(APTEKINDO) held in Surabaya, 11-14 July 2018.

This international and national Conference is conducted biennially as a routine agenda held by
Association of Technology and Vocational Educationor Asosiasi Pendidikan Teknologi dan Kejuruan
Indonesia (APTEKINDO), which consists of 16 different universities throughout Indonesia. We would
like to thank for the opportunity given to Universitas Negeri Surabaya for hosting this year event.

In the raise of industrial revolution, Conferences, gatherings, and sharing of knowledge play an
important meaning in supporting the acceleration of innovative science and technology. Therefore,
this Conference’s theme is “Revitalization ofTechnical and Vocational Education to Face Industrial
Revolution 4.0”. This is an interesting and challenging topic not only for academic researchers but
also for stakeholders and industry owners.

Ladies and gentlemen,

Since 2011, the industrial sector has been integrated with the online system known as industrial
revolution 4.0. The first industrial revolution was marked by the use of steam engines to replace
human and animal power. The second stage of the revolution was marked by the utilization of
electrical power and the concept of mass production. Furthermore, the application of automation
technology brought the industrial revolution to its third stage. Tremendous revolution happened
when information and communication technology was introduced and fully utilized in industrial
area, of which the condition brought the world in the fourth stage of the industrial revolution. The
utilization of this technology changed not only the production process, but also across the industrial
chains that result in a new digital-based business model which can achieve higher efficiency and
better quality in industrial products. The consequences of this revolution are the increase of
production efficiency as well as changes in the employment prerequisite. There is an increasing
demand for new manpower, whilst the machines are replacing the role of workers. This condition
leads to the importance of a new and more advanced method of preparing human resources that
are ready to compete in the industrial revolution.

vii
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Ladies and gentlemen, in regard to prepare Indonesian human resource in facing the era of media
convergence, there are at least two aspects that need our attention, namely the quality of human
resources in accordance with the requirement of the digital-based industry and the equal
distribution of qualified human resources especially in suburban and urban areas. Both aspects could
be meant as a challenge and an opportunity for the higher education especially technology and
vocational education to innovate and harmonize curriculum that connects with the industry. Thus,
this Conferences becomes a perfect momentum for technology and vocational education to join and
strengthen steps in preparing graduates that are ready to compete in the industrial revolution 4.0.
Therefore, by starting with “Bismillahirrahmanirrahim” The Conference and Convention of
Association of Technology and Vocational Education or APTEKINDO 2018, is officially started”

Ladies and gentlemen, we would like to thank the keynote speakers who are willing to attend and

share knowledge in today’s Conference:

1. Prof. Dr. Muhadjir Effendy, MAP.Minister of Education and Culture, Republic of Indonesia

2. Michael Freiherr Von Ungern—Sternberg, Extraordinary and Plenipotentiary Ambassador of the
Federal Republic of Germany to Indonesia, ASEAN and Timor-Leste.

3. Prof. Dr. Wenny Rahayu, La Trobe University Victoria (Australia)

4. Prof. Dr. Muchlas Samani, M.Pd., Rector Universitas Negeri Surabaya (2010-2014).

We also would like to thank the authors and all participants of the convention who have participated

and contributed to sharing the knowledge and ideas. Hopefully, what we share and get here today
can give benefits and contribute to improve a competitive atmosphere in Indonesia, Aamiin YRA.

Surabaya, July 2018
Universitas Negeri Surabaya
Rektor,

Prof. Dr. Warsono, M.S.

viii
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WELCOME SPEECH BY THE DEAN OF FACULTY OF ENGINEERING
at the International Conference and National Convention of
AsosiasiPendidikanTeknologidanKejuruan Indonesia (APTEKINDO) 2018
Rich Palace Hotel, 12 July 2018

Assalamu’alaikum Warahmatullahi Wabarakatuh.

His Excellency, Rector of Universitas Negeri Surabaya

Respectable the Head of Universities asthe members of APTEKINDO
Distinguished Keynote Speakers

Honorable authors and Participants

Alhamdullilahirobbil alamiin. Thanks God. First of all, let us express our gratitude to Allah
SWT because of his grace and blessings we are able to attend the 9™ International Conference and
convention of Asosiasi Pendidikan Teknologi dan Kejuruan Indonesia (APTEKINDO) and the 19"
workshop of the Technology and Vocational Education forFPTK/FT/FTK-JPTK in Indonesia. It is an
honor for us, the Faculty of Engineering, Universitas Negeri Surabaya, to host this yearConference
and convention.

On behalf of Asosiasi Pendidikan Teknologi dan Kejuruan Indonesia (APTEKINDO),wewould
like to welcome keynote speakers, authors, delegates and participants from technology and
vocational education to the city of heroes, Surabaya.

Today, we meet in Surabaya to attend a biennial agendanamed APTEKINDO International
Conference and Convention and National Workshop of the FPTK/FT/FTK-JPTK. Following the
mandate from the 2016 APTEKINDO Convention in Medan, this year’s Conference is held in Surabaya
hosted by the Faculty of Engineering, Universitas Negeri Surabaya.

Ladies and Gentlemen, the theme of this year Conference is "Revitalization of Technical and
Vocational Education to Face Industrial Revolution 4.0”. The theme is chosen due to the fact that we
have to quickly respond and act accordingly to the effects of the industrial revolution on vocational
education. Well-programmed and structured effortsshould be undertaken to ensure if technology
and vocational education canproduce globally competitive graduates especially for industrial
revolution era.

Numbers of important topics for technology and vocational education are discussed in this
Conference. Thetopics includeTechnical and Vocational Teacher Competencies, Technical and
Vocational Education Curricula, Technical and Vocational Education Models, Technical and
Vocational Education Evaluation, Technical and Vocational Education Policy, Public-private
Partnership in Technical and Vocational Education, Technical and Vocational Education
Management, Technopreneurship, and Competence Certification.

Today’s Conference has several outcomes. The accepted articles will be submitted for
proceeding publication indexed by Atlantic Press. Meanwhile, the rejected articles by Atlantic Press
will be published in the International Proceedings with International Standard Book Number (ISBN).
Moreover, the articles written in Bahasa Indonesia will be published in the National Proceedings
with ISBN.
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Ladies and Gentleman, this meeting must be meaningful as a venue to communicate among
researchers, academics, and members of FPTK / FT / FTK-JPTK from different universities as well as
from related industries. By this regular Conference and convention, we can make a strong
communication network and create innovative breakthrough and substantial blueprint of different
aspects such as institutional quality, field study, and curriculum. We hope that this forum plays an
important role in developing technology and vocational education to face the industrial revolution
4.0.

Finally, we would like to thank the organizing committee led by Mr.Tri Wrahatnolo, M.Pd.,
M.T., who gave an extraordinary support. Moreover, we would like to express our appreciation and
gratitude to the members of steering committee from various regions in Indonesia, delegates, SC
and OC members, sponsors, as well as personal or institutional support that make this event well-
organized. | apologize if there are shortcomings from my part.

Good luck with the Conference of Indonesian Association of Technology and Vocational
Education, APTEKINDO 2018, and wish the best improvement for technology and vocational
education in Indonesia. Thank you.

Wassalammu’alaikum Warahmatullahi Wabarakatuh
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CHAIRMAN’S SPEECH
at the International Conference and National Convention of
Asosiasi Pendidikan Teknologi dan Kejuruan Indonesia (APTEKINDO) 2018
Rich Palace Hotel, 11-14 July 2018

Assalammu’alaikum Warahmatullahi Wabarakatuh.

His Excellency, Rector of Universitas Negeri Surabaya,
Respectable the Head of Universities, members of Aptekindo, Keynote speakers, Authors, and fellow
participants of Aptekindo Conference and convention 2018.

Alhamdulillah, no words could represent the feelings but the gratitude of the presence of Allah SWT,
for His blessings, so that we can attend APTEKINDO Conference with the theme “Revitalization
ofTechnical and Vocational Education to Face Industrial Revolution 4.0”.

In this pleased occasion, we would like to welcome all keynote speakers, authors, and participants of
the Conference to this city of heroes, the city of heroic histories, Surabaya. We would like also to
welcome to APTEKINDO 2018 Conference and convention held at the Rich Palace Hotel Surabaya,
11-14 July 2018.

The theme of this year Conference is "Revitalization of Technical and Vocational Education to Face
Industrial Revolution 4.0.”. This theme is chosen to respond to the development and acceleration of
industrial revolution 4.0 that has been impactful in various countries. This industrial revolution has
connected the utilization of machines to an internet system. To face such phenomena, Indonesian
government through the Ministry of Industryhas launched a program called “Making Indonesia 4.0”.
Currently, the government is focusing on industries that support the development of the industrial
revolution such as food and beverage, electronics industry, automotive, textile and clothing, and
chemical industries.

In addition, vocational education plays an important role in preparing competent and competitive
human resources. That is, Faculty of Technical and Vocational Education or Fakultas Pendidikan
Teknik dan Kejuruan (FPTK) in Indonesia aims to compile excellent ideas and vision, which later could
be shared through Conferences, conventions or meetings, and also be useful to encounter industrial
revolution 4.0.

Today's Conference will present competent keynote speakers in the field of technology and

vocational education, who are:

1. Prof. Dr. Muhadjir Effendy, MAP. Minister of Education and Culture, Republic of Indonesia

2. Michael Freiherr Von Ungern—Sternberg, Extraordinary and Plenipotentiary Ambassador of the
Federal Republic of Germany to Indonesia, ASEAN and Timor-Leste.

2. Prof. Dr. Wenny Rahayu, La Trobe University Victoria (Australia)

3.  Prof. Dr. Muchlas Samani, M.Pd., Rector of Universitas Negeri Surabaya (2010-2014).

Xi
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In addition, | would like to point out that there are 602 participants from 17 different universities
participating in today’s Conference involving:

1. Universitas Palangka Raya

2. Universitas Gorontalo

3. Universitas Islam Negeri Ar Raniry Aceh
4, Universitas Negeri Solo

5. Universitas Negeri Menado

6. Universitas Pendidikan Ganesha

7. Universitas Nusa Cendana

8. Universitas Malang

9. Universitas Negeri Jakarta

10. Universitas Negeri Padang

11. Universitas Negeri Yogyakarta

12. Universitas Pendidikan Indonesia

13. Universitas Negeri Makassar

14. Universitas Negeri Semarang

15. Universitas Negeri Medan

16. Universitas Negeri Surabaya

17. Universitas PGRI Adi Buana Surabaya

There are 491 articles submitted to this Conferences covering papers and posters. 76 articles were
accepted to Atlantic Press, 156 articles published in international proceedings with ISBN, dan 129
articles published in the national proceedings with ISBN. All articles will be available for an online
access through the Atlantis Press official website and through APTEKINDO 2018 website.

Today’s Conference isactually held with the helps and good cooperation of various parties.
Therefore, we would like to express our gratitude to the Minister of Research, Technology and
Higher Education, Rector of Universitas Negeri Surabaya, keynote speakers, participants, sponsors,
and other stakeholders for the supports. We also send our highest appreciation to the committees
who have worked hard to succeed this Conference.

At last, we hope that all participants get benefitsand knowledge that can contribute to reinforce

vocational education and technology in facing the industrial revolution 4.0. WELCOME TO
APTEKINDO CONFERENCE AND CONVENTION 2018, Thank you.

xii
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Water Quality Analysis and The Possibility of Heavy
Metal Contamination Hg, Pb And Cd On Water Zone in
Village Pitusungguof Pangkep Regency

Subariyanto, Patang, Fajar Wiramas Prabowo
Lecturer of Makassar State University
Makassar, Indonesia

ABSTRACT--This study aims to determine the water quality and
the possibility of heavy metal contamination of Hg, Pb and Cd in
aquatic zones inPitusunggu village, Pangkep regency. Research
is a quantitative research using descriptive method. The
parameters observed in this study are water quality parameters
covering physical and chemical parameters ie temperature,
degree of acidity (pH), salinity, dissolved oxygen (DO), BOD
(Biocheminal Oxygen Demand) or biological oxygen
requirement, COD (Cheminal Oxygen Demand) or chemical
oxygen requirement and heavy metal mercury (Hg), plumbun or
lead (Pb) and cadmium (Cd) as well as the potential analysis of
the development of crab. The results showed that related to
water quality, then all parameters of water quality are still in the
range that qualify for crab life, as well as heavy metals
parameters such as mercury, Pb, Cd, all still under dangerous
thresholds. Furthermore, the catching of crabs has increased
along with the increase in crab demand.

Keywords: water quality, contamination, heavy metal, waters
zone

I. INTRODUCTION

PangkepTegency consists of 13 District, 65 villages
and 38 urban villages,in 2011 recorded the total population of
326.357 inhabitants. Distance capital of Pangkep regencyfrom
the capital of South Sulawesi Province is £ 52 km.Pangkep
regency is located on the west coast of South Sulawesi, has an
archipelago of 117 islands, 80 islands are inhabited. The area
of the islands is 351.5 km2 (The Central Bureau of Statistics
Pangkep, 2015).

Pangkep Regency has abundant biological resources
both in coastal areas, sea and small islands. The big wealth is
a big capital to build the region and to improve the welfare of
fishing communities whose lives are highly dependent on
fisheries resources.

One of the fishery commodities that has a bright
prospect in Pangkep Regency is a crabPortunuspelagicus.
Since the first is a fishery commaodity that has high economic
value. KKP (2008) states that crab export destination
countries, especially the United States, account for 60% of
total catches,in exports in fresh form of Singapore and Japan
while in the form of processed (canned) exported to the
Netherlands.
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Some problems that occur due to the catching of
crabsPortunuspelagicusexcessive of which is the decreasing
of the catch of fishermen, the presence of smaller crab size
symptom, the time of catching the longer, the trajectory
fishing area tend to move away from the beach,and fishermen
no longer choose the ideal catch (adult crab), but the crabs that
lay eggs are also caught on the grounds that when it is
released again into the sea,then other fishermen will catch it,
even though the fishermen know that a
crabPortunuspelagicusspawn should not be arrested. This is
an example of human behavior that if left over time will
destroy the crab ecosystemin the future.

Basically the household waste content affects the
nature of the wastewhich can be classified as physical,
chemical and biological (Suriawiria, 1986).Lead is one non-
essential metal that is very dangerous and can cause poisoning
(toxicity) on living things. This poison is cumulative, meaning
the nature of the poison will arise when accumulated large
enough in the body of living things.Lead is present in the
water due to contact between water and soil or polluted air of
lead, water contaminated by industrial waste or due to lead-
based pipe corrosion (Riani 2012).

Cadmium (Cd) is generally detected in terrestrial and
aquatic environments, is a heavy metal released from both
natural sources (eg, volcanism, erosion) and anthropogenic
activities (eg, pigments, nickel + cadmium batteries, melting
and refining metals and various other sources).Cd is a
powerful cell poison that causes various types of damage
including cell death,and is a highly toxic environmental
pollutant (Chiarelli et al. 2012).

PURPOSE

The purpose of this study was to determine the water
quality and the possibility of heavy metal contamination of
Hg, Pb and Cd in the waters zone at Pitusunggu village,
Pangkep regency.
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I1.METHOD

Place and time of research
This research was conducted in the waters of

Pitusunggu Village, Ma'rang Sub-district, Pangkep Regency

from August to October 2017.

Types of research

This research type is quantitative research by using
descriptive method. Descriptive research method in this
research is used to describe water quality and heavy metal
contaminationas well as the catch of fishermen coming from
the waters of Pitusunggu VillageMa'rang District of Pangkep

Regency, based on field observations and laboratory checks.

This research is done by first doing observation to
research area,Furthermorespecified parameters will be studied
areanalysis of seawater quality analysis of heavy metal
contamination (Hg, Pb and Cd) and fisherman catch.

Water Sampling

Direct measurements include the measurement
temperature parameters directly using the Grab sampler
method namely the method of sampling for a momentwhich
shows the water characteristics only at that time (Effendi,

2003 inMahyudinet al, 2015).

Water Quality Analysis

=  Temperature was measured directly at the study site
using a stem thermometer. Measurements are done in the
morning at 06:00 WITA once a week for 1 month.

= Salinity measurement using salinometric method.

] Measurement Degree of acidity (pH) (SNI 6989.57:
2008).

] Dissolved Oxygen Measurement (SNI 06-6989.14-
2004). This method involves the test method of dissolved
oxygen (DO) of the water sample.

=  Biological oxygen demand or BOD (SNI 6989.72:
2009). The standard control material in the BOD test is
used glutamic-glutamic acid solution.

=  Chemical oxygen demand or COD (SNI 6989.2: 2009).
In principle, the measurement of COD is in the test

sample oxidized by Cr2072 - in a closed reflux
producing Cr3. The amount of oxidant required is
expressed in the ekuvalent (O2 ppm) measured in the
visible spectroscopic spectrophotometry.

Analysis of Heavy Metal Contamination

=  Determination of total mercury (Hg) total weight in
water by Spectrophotometric Atom Absorption (SSA) -
cold-chilling at 1pFurthermore, the atoms are analyzed
quantitatively by spectrophotometric absorption of cold
atoms or Mercury Analizer at a wavelength of 253.7 nm.

= Determining the total weight of lead and water-soluble
lead in atomic absorption spectrophotometry (SSA) in a
range of Pb levels of 0.1 ppm is equal to 20 mg with a
wavelength of 283.3 nm or 217.0 nm equipped with a
background correction.

»  The method used for the determination of total cadmium
metal (Cd) and dissolved in water by Spectrofotometric
Absorption ato (SSA) -sala at a range of Cd level 0.005
ppm to 2 ppm with wavelength of 228.8 nm.

Data analysis

The data that has been collected is then tabulated and
analyzed by descriptive analysis.

I1l. RESULTS AND DISCUSSION

Water quality
Temperature

Based on the value of research results on the water
temperature of the village of Pitusunggu showed no change
that occurred or stable for each measurement time of
29°C.From the data obtained through direct measurement in
the field, the water temperature conditions on the coast of
Pitusunggu village did not show a significant or stable
temperature difference ie the average temperature of the water
at 29 °C. Data of temperature values of Pitusunggu village
waters can be seen in (Figure 1).

40 29 29 29 29
30
20
10
0
Week 1 Week 2 Week 3 Week 4
B Temperature (oC)

Fig 1.Histogram Concentration Values Regional Sea Water Temperature Pitusunggu
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This indicates that in these waters the waters
temperature is reasonable because in general in the
tropics sea surface temperature ranges between 27-29
° C and subtropical regions ranging from 15-20 °
C.This is consistent with Soegiarto and Birowo
(1983) temperatures in the Indonesian waters ranging
pH

The pH is an important parameter in
monitoring the quality of water that is often used as
clues stating the merits of a body of water
(Syamsuddin, 2014). The pH function itself becomes
a limiting factor because each organism has
maximum tolerance and a minimum value of pH (Al
Husainy, 2014).

from 26-30 ° C, in the middle layer (thermocline)
ranging from 9-26 ° C and in the inner layer
(hipolimnion) ranging from 2- 8 ° C which is the
lowest temperature layer.According to Nontji (1984),
sea surface temperatures in Indonesian waters
generally range from 28-31 ° C.

Based on the pH value of the sea water
shows relatively fluctuate in the first week of 8.08,
the second week 8.345, the third week 8.225, then the
fourth week 8.257. However it remains at the
required quality standard that is between 7-8.5 which
is a pH based standard ofKep.MENLH No. 51 2004.
Data of pH value of sea water in Pitusunggu village
can be seen in (Figure 2).

8.4 8.34
8.3 323 8.26
8.2
8.08

8.1

8 .
7.9

Week 1 Week 2 Week 3 Week 4
N pH
Fig2. Histogram Water pH Value of Pitusunggu Village
The results showed that the relative pH Salinity
value fluctuated in the first week of 8.080, the second The salinity of seawater fluctuates

week 8.345, the third week 8.225, then the fourth
week 8.257 (Figure 2). The pH value is quite good as
is the range of established quality standards that are
in the range of pH values between 7 to 8.5 is based

on water quality standards for  marine
appropriateKep.MENLH No.51 2004.
According  toSimanjuntak  (2012), the

occurrence of a decrease in pH value in a waters
indicates an increase of organic compounds in these
waters. This is similar to Cholik et al (2005) states
that water pH fluctuates following dissolved CO2 and
has an inverse relationship pattern, the higher the
CO2 content of the water, the pH will decrease and
vice versa. This fluctuation will decrease when water
contains CaCO3 salt.

14.83

depending on the season, topography, tides, and the
amount of fresh water. Salinity is a description of the
amount of salt in a waters (Dahuriet al, 1996).Based
on the average value of laboratory test results on
salinity of sea water which shows not too significant
changes that occur. Data on the average salinity
salinity value in Pitusunggu village. Specific for
salinity concentration shows low to high pattern ie
first week 30,1 ppt, second week 31,2 ppt, third week
30,7 ppt, and fourth week 30,9 ppt. Data of salinity
salinity value in Pitusunggu village can be seen in
(Figure 3).
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Fig 3. Histogram Mean Value of Saline Water Salinity Concentration of Pitusunggu Village

Based on the results of the study showed
that the pH value was relatively fluctuating in the
first week 30.1 ppt, second week 31.2 ppt, third week
30,7 ppt, and the fourth week 30,9 ppt. According
toNontji (1987) the distribution of salinity in the
ocean is influenced by various factors such as
patterns of water circulation, evaporation, rainfall and
river flow. Similarly with the sea, the amount of
rainfall in a sea area then the salinity of the sea water
will be low and otherwise the smaller the rainfall then
the salinity in the sea area will be high.This is in
accordance with the conditions in the field that in
October is the transition season which where enter
the rainy season, resulting in dilution resulting in low
salinity in the sea area.

Dissolved Oxygen (DO)

Based on the results of dissolved oxygen
dissolved in the waters of the village of Pitusunggu is
relatively unstable and shows the pattern of DO
hunting with a margin of difference that is not too
large.The data obtained shows the highest pattern of
the highest is the first week 6.2816 ppm, the second
week 6.2092 ppm, the third week 6.1742 ppm and the
fourth week 6.0632 ppm, This condition is still above
the minimum threshold of seawater quality standards
for biota the sea is 5 ppm which is the standard DO
based concentration of Kep. MENLH No. 51, 2004.
Value acquisition dataDissolved Oxygen (DO) sea
water in Pitusunggu Village can be seen in (Figure
4).

63 . 6.28

6.25 6.21
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H Dissolved Oxygen (ppm)

Week 3 Week 4

Fig 4.Histogram Mean Value Concentration DO Water Pitusunggu Village

The results of the measurement of dissolved
oxygen (DO) in the waters of the Pitusunggu Village
at the first week taking 6,281 ppm, the second week
6,209 ppm, the third week 6,174 ppm, and the fourth
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week 6,063 ppm (Figure 4), is relatively unstable and
shows a DO pattern of retard with a not too large
difference in value. The dissolved oxygen
concentration value of seawater is 6-6,5 ppm. This
value is far beyond the minimum threshold value of
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the DO value concentration in the seawater quality
standard for marine biota (Kep. MENLH NO. 51,
2004) ie 5 ppm, so the seawater with DO parameters
ranges from 6 to 6.5 is still good for marine biota and
marine ecosystems.

Riani ~ (2005)  mentions  that the
decomposition of organic material and can reduce
oxygen levels in the water until it reaches zero
(anaerobic). Oxygen needs are strongly influenced by
temperature and vary by type. The presence of waste
into a waters will reduce oxygen levels in the
water. When  compared with the result of
measurement of dissolved oxygen value in seawater
in Pitusunggu village which has DO 6-6,5 is still
good water and low pollution level.

Biological Oxygen Demand (BOD)

The result of BOD water concentration
analysis of Pitusunggu village in the initial week was
25,73 ppm and in the final weeks week with BOD
value of 122,45 (Figure 5). Significant difference in
values occurred in the initial and final weeks of 96.32
ppm which means very much between the initial and
final weeks of the Pitusunggu village waters sample.
This value has exceeded the threshold of sea water
quality standards for marine biota of 20 ppm (Kep.
MENLH No. 51, 2004). Value acquisition
dataBiological Oxygen Demand (BOD) sea water in
Pitusunggu village can be seen in (Figure 5).
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Fig 5.Histogram Mean Value of BOD Concentration of Sea Water of Pitusunggu Village

The low concentration of BOD values was
in the initial week at 25.73 ppm and increased in the
final week with BOD value of 122.457 ppm. The
result of BOD value measurement in seawater shows
BOD value which is high enough when compared
with maximum limit of BOD concentration value 20
ppm based on seawater quality standard for marine
biota according to Kep. MENLH No. 51, 2004.

The high levels of BOD in the last week is
due to the large amount of oraganic waste that flows
into the waters, this is because densely populated
settlements do exist on the edge of the canal that is
the route to the sea. This agrees with Mason (1980)
which states one of the changes that occur due to
disposal of waste marine bodies can lead to reduced
dissolved oxygen levels.

The amount of BOD concentration indicates
that the waters have been contaminated (Mahyudin et
al, 2015). As in the final week with a BOD value of
12245 ppm is categorized as contaminated
waters.According to Hariyadi (2004), BOD and COD
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measurements are still needed as parameters in
wastewater quality standards or as water pollution
parameters because of their role as an estimator of
organic material contamination and its relation with
decreasing dissolved oxygen content in waters. If you
look at the condition of BOD high water value but
decrease the dissolved oxygen content value so that
the waters in Pitusunggu area are classified based on
sea water quality standard for marine biota according
to Kep. MENLH No.51, 2004.

Cemical Oxygen Demand (COD)

The concentration of COD values in the first
week was very high at 205.99 ppm and decreased in
the final week with a COD value of 122.457 ppm.
The results of the COD measurements in seawater
showed a high enough BOD value. This indicates that
the condition of the sea in the first week was in poor
condition good. Data of Cemical Oxygen Demand
(COD) value of seawater in Pitusunggu area can be
seen in (Figure 6).
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Fig 6. Histogram Mean Value of COD Concentration of Sea Water of Pitusunggu Village

The result of analysis of COD concentration
of Pitusunggu village waters in the initial week was
205,99 ppm and at week of end of week with COD
value 81,81 ppm (Figure 6). There was a significant
difference in value in the initial and final weeks of
124.18ppm which means very much between the
initial and final weeks of the Pitusunggu village
waters sample.Hariyadi (2004) concluded that COD
is parameter of estimating total amount of organic
material present in water, both cheap and hard to
decompose. COD in the analysis, the oxygen
consumed by microbes for oxidation is equivalent to
the amount of dichromate required in the dissolved
organic matter oxidation and suspended in the water
of the sample because almost all organic matter can
be oxidized to CO2 and H20 (Syamsuddin, 2014).

Based on the results of BOD and COD
analysis has a very real difference but the difference
can not be concluded that the occurrence or not the

occurrence of pollution because if other parameters
have increased and exceeded the quality standard
then there is an indication of pollution in the water.
This can happen because if there are toxic materials
(toxic) in the water, heavy metals for example (Mays,
1996; APHA, 1989), BOD values may be low or still
meet the quality standards, in the case of water or
waters contained toxic materials or water has been
contaminated. Conversely, if the BOD and COD
values that have been high enough and exceed the
quality standard, then it can be suspected there are
indications of contamination of organic materials.
Heavy Metal contamination
Mercury

Based on the value of laboratory test results
on Mercury of sea water which shows no change that
occurred. Data on the average value of mercury of
sea water in Pitusunggu area can be seen in Table 1.

Table 1.Residu Heavy Metals Mercury (Hg) at Water of Pitusunggu Village

Sampling (Weeks)

The first week
Second week

The third week
The fourth week
Threshold Limit *)

Heavy Metals Parameters

Mercury
< 0.0003
< 0.0003
< 0.0003
< 0.0003
0.003

*) Sea Quality Standard Based on Kep. MENLH No. 51 Years (2004)

Source: Primary Data, (2017)

The content of heavy metals of mercury
(Hg) from four sampling times shows the number
<0.0003 ppm is still below the threshold of water
quality standard for marine biota is 0.003. This shows
that the content of Hg in the waste does not
significantly affect the breeding of crabs. The results
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also showed mercury (Hg) levels in the first week up
to the fourth week of sampling were the same, each
with a value below 0.0003 ppm.The value is the
Limited Of Detection value of the AAS tool used in
testing the water sample. So the mercury (Hg)
content in seawater is very far below the detection
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limit of heavy metal readings of Atomic Absorption
Spectrophotometers which indicate the value of
heavy metal contamination of Hg and Pb in seawater
is very small.

The results of mercury (Hg) concentration in
seawater are still far below the maximum
concentration of mercury heavy metals (Hg) based on
sea water quality standards for marine biota (Kep.
Metal Lead

Based on the value of laboratory test results
against Lead of sea water which shows no change

MENLH No. 51, 2004) ie maximum Hg level of
0.003 ppm (Table 1) So the sea water in the area of
Pitusunggu is still quite safe to use or utilized as
needed.

According to (Rolinsa, 2014), heavy metals
have properties that easily bind organic materials and
settle on the water and unite with sediment.

that occurred. Data on the average value of Lead of
sea water in Pitusunggu area can be seen in Table 2.

Table 2. Residu Heavy Metal Lead on Sea Water Pitusunggu Village

Sampling (Weeks)

The first week
Second week

The third week
The fourth week
Threshold Limit *)

Heavy Metals Parameters

Metal Lead
<0.002
< 0.002
< 0.002
<0.002

0.008

*) Sea Quality Standard Based on Kep. MENLH No. 51 Years (2004)

Source: Primary Data, (2017)

The results showed that the residual weight of
heavy metal residue in household waste that
potentially damaged water quality along the coast of
Pitusunggu village showed a number <0.002 ppm in
samples taken both the first, second, third and fourth
weeks, this condition still below the water quality
standard threshold for marine biota is 0.05 ppm
which is the standard concentration of DO based on
Kep. MENLH No. 51, 2004.

The results showed that cadartimbal in the
first week up to the fourth week of sampling were the
same, each with a value below 0.002 ppm. The value
is the Limited Of Detection value of the AAS tool
used in testing the water sample. So the cadartimbal
contained in seawater is far below the detection limit
of heavy metal readings of Atomic Absorption
Spectrophotometers.

Cadmium (Cd)

Based on the value of laboratory test results

on cadmium (Cd) sea water which showed not too

The result of cadartimbal research on
seawater is still far below the maximum
concentration of heavy metal timbale based on
seawater quality standard for marine biota (Kep.
MENLH No. 51 2004) ie maximum Pb level of 0.008
ppm (Table 2). So, the sea water in the area of
Pitusunggu is still quite safe to use or utilized as
needed. According to Palar (2012) Metal Lead that
enter into the waters comes from human life activities
such as industrial waste water disposal such as tin ore
mining, remaining industrial batteries, motor vehicle
emissions and coal combustion.Badan waters that
have been contaminated with compounds or metal
lead ions that exceeding the above normal
concentration may result in death for the biota in the
waters.

significant changes that happened.Data acquisition
value of average cadmium (Cd) sea water in the
village of Pitusunggu can be seen in Table 3.

Table 3.Residu Heavy Metal Cadmium (Cd) on Sea Water in Pitusunggu Village

Sampling (Weeks)

The first week
Second week

The third week
The fourth week
Threshold Limit *

Heavy Metals Parameters
Cadmium (Cd)
< 0.0005
< 0.0005
< 0.0005
< 0.0005
0.001

*) Sea Quality Standard Based on Kep. MENLH No. 51 Years (2004)

Source: Primary Data, (2017)
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The content of heavy metal residue of
Cadmium (Cd) on the coast of Pitusunggu Village
shows the result that the first week to four is at
<0.0005. The water quality standard limit is 0.001 or
still in the category according to below the quality
standard of water quality for marine biota sebasar
0.01 which is the standard concentration of DO based
on Kep. MENLH No. 51, 2004.

The results showed that the level of cadmium
(Cd) in the first week up to the fourth week of
Analysis of Fishermen Catch crabs

The potential of crab (P.pelagicus) is in fact
not evenly distributed throughout the waters. This is
partly due to differences in water environment
conditions. In general, crabs (P.pelagicus) spread in
the waters of the coastal sub-districts and the nearby
archipelago sub-districts from the coast. Nowadays,
the crab is excellent, because it is an export
commodity and the price is quite expensive. This
condition gives consequences to the crab

sampling was the same ie each with a value below
0.0005 ppm. The results of cadmium content (Cd) in
seawater is still far below the maximum
concentration of heavy metal cadmium (Cd) based on
sea water quality standards for marine biota (Kep.
MENLH No. 51, 2004) namely maximum Cd level of
0.001 ppm (Table 3) So the sea water in the area of
Pitusunggu is still quite safe to use or utilized as
needed.

(P.pelagicus) become the most sought after by all
fishermen in Pangkep regency, both day and night.
Furthermore, the increasing demand of crabs in the
international  market also  encouraged the
development of home industry is one of the triggers
of the increase of crab catching. In addition, there are
several fishing gear for crabs that cause mass death
for crabs especially in the phase zoea, megalopa and
young crab.

Table 4. Production and CPUE of Each Unit of Fishing Gear Crab

Vears CPUE Standard
Production (kg) Effort (trip) CPUE (kg)
2008 368.532 92.985 3.59
2009 288.088 83.314 1.63
2010 420.335 98.99 4.37
2011 367.836 122.243 1.89
2012 586.405 181.038 2.78
*) Processed based on the results of fishermen recording in 2008-2012
Source: Ihsan (2015)
Jafar (2011) states that there is a fluctuation References
of crab production between 2008-2012 in Pangkep
regency, with problems of changing the size of crab [ Al Husainy Irfan DarmaBakti.

populations due to fishing effort and technological
progress of fishing gear, and if the arrest takes place
continuously without regulation and control then the
capacity of population growth will someday decrease
so that will be harmful to the preservation of the crab
populations.

IV. CONCLUSION

Based on the results of the study it can be
concluded that the related water quality of all
parameters indicates that water quality is still in the
range that qualifies for crab life,as well as heavy
metal parameters, all still below the dangerous
threshold.Furthermore, the catching of crabs has
increased along with the increase in crab demand.
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