
Oceanographic Characters And Plankton Resources Of Indonesia i



ii Oceanographic Characters And Plankton Resources Of Indonesia

Kuingin sibakkan,

Keindahan ciptaanNya

Dan kusampaikan

Kepada sesama



Oceanographic Characters And Plankton Resources Of Indonesia iii



iv Oceanographic Characters And Plankton Resources Of Indonesia

OCEANOGRAPHIC CHARACTERS AND PLANKTON RESOURCES OF INDONESIA

By : Prof. Dr. Ir. Agus Hartoko, MSc

First Published 2013

 

Copyright ©  2013 by Prof. Dr. Ir. Agus Hartoko, MSc

All rights reserved. No part of this book may be reproduced or transmitted in any form or by any means, electronic 
or mechanical, including photocopying, recording, or by any information storage and retrieval system, without 
permission in writing from the Publisher. 

Ruko Jambusari No. 7A
Yogyakarta 55283
Telp. : 0274-889836; 0274-889398
Fax. : 0274-889057
E-mail :  info@grahailmu.co.id

Hartoko, Agus, Prof. Dr., Ir., MSc

OCEANOGRAPHIC CHARACTERS AND PLANKTON RESOURCES OF INDONESIA/Prof. Dr. Ir. Agus 
Hartoko, MSc

- Edisi Pertama – Yogyakarta; Graha Ilmu, 2013
 viii + 166 hlm, 1 Jil.: 26 cm.

ISBN:  978-979-756-957-0

1. Oceanographic        2. Plankton       3. Kelautan   I. Judul



Oceanographic Characters And Plankton Resources Of Indonesia v

PREFACE

The  textbook was mainly aimed as a mostly needed kind of book for beginners, students and 
researcher in Indonesia and south east Asia. This is since, to this date  there is no book as 

this kind that can be used as a reference book for a basic Indonesian seas characters and plankton 
resources studies (both phytoplankton and zooplankton)  especially in a tropical seas.  It is important 
to revealed and concern  with oceanographically characters of Indonesian seas and its relationship 
to the occurrence, variety, diversity, spatial distribution, abundance to plankton resources. Another   
point is that every part of the Indonesian seas  has its own oceanographic characters and unique 
ecosystem conditions. The book was not intended as a plankton identification book. The book would 
exclusively explore and shows the oceanographic characters in the shallow and the deep seas, and 
it’s correlations to the occurrence, abundance, dominant species, seasonal variations, and diversity 
of the plankton resources. Photomicrograph of  each plankton genera was provided in a large format  
to make it easy for student and researchers to explore the morphology, microstructure, or  its external  
silicius  structure of plankton cells to more detail. This is because that in general  plankton micro-
structure is very rarely known, since its micron size (about 40 - 200 micron) and thus  invisible in the 
sea water mass with naked eye. The knowledge of the interaction of plankton abundance, diversity to 
their ecosystem parameters in each habitat will contribute and support in the analysis for the brackish 
water or marine fish culture such as in the oyster culture, fish and shrimp hatcheries. The relationship 
of the oceanographic characters with the  distribution of  plankton feeder  such as fish juvenile, 
small pelagic fish, demersal fish, Bivalves, Gastropods would be important  in order to identify the 
position or spatial distribution of the planktonic grazing zones, spawning, nursery ground and fishing 
ground.  
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INTRODUCTION
C H A P T E R  I

The occurrence and abundance of plankton in a given seas could used as an indicator for the 
marine productivity of the area.  To be more specific about the productivity of a given seawater, it 

could be considered based on the variety and abundance of the  plankton community. One location 
at sea with a good ecosystem condition should have a high plankton variety and abundance.  Almost 
in all of seawater ecosystem should had a specific content of its specific ecosystem parameters that 
support the ideal for marine productivity to perform. Due to its specific and differences of its specific 
ecosystem parameters such as concentration of nutrient, will make variation to the abundance and 
plankton community structure and there would be domination or minor group of one  group of 
plankton.  On the other case, the seawater ecosystem parameters had a specific condition, where one 
or two ecosystem parameters had dominate the in the seawater, these ecosystem parameters would  
act as a limiting factor for the growth of the plankton in those specific water.  As the response these 
specific water would be dominated by one or two specific plankton that can adapt and survive  or in 
other words other genera of plankton could not survive and only those plankton with a wide tolerance 
could survive.  One of  ecosystem parameters that could be a limiting factor for the plankton  growth 
and  survival  is water salinity. The kind of  plankton is Microsystis  which is believed as indicator of 
a low salinity  genera, but in fact this genera  can survive in an extreme salinity conditions such in a 
salt production ponds can survive up to a salinity of more than 200 ppt, this phenomena would be 
discussed in further detail in the next chapter. In general point of view the oceanographic characters 
of Indonesia seas can be grouped into two characters based on its depth. That is the sea with depth 
less than 200m as a shallow water ecosystem, such as Malacca strait, along the east coast of Sumatra, 
Riau islands, Natuna seas, Java Sea and Kangean islands. The  deep sea ecosystem that is the sea 
with depth more than 200m such as  west Sumatra and south Java Indian Ocean, West and East Nusa 
Tenggara, Arafura seas, strait of Makasar, north Sulawesi (Celebes), Halmahera up to north Papua 
such as in Figure 1. based on analysis of bathymetric data of Indonesia.  The factual conditions of 
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those two different seas had given on differences of genera domination, abundance, variety and 
spatial distribution, that had been effected by different conditions and content levels of the important 
or the limiting parameters of the water, such as nitrate, phosphate, silica, current pattern, waves, 
water transparency, salinity and others, that in a whole will make water characterization on each 
location both in sallow or in deep sea.

 Sverdrup (1963), explained that differences on salinity from brackish water to high salinity in 
open seas would make limitations to their spatial distribution of phytoplankton. Hartoko and Kangkan 
(2009)  salinity is indeed a limiting factor to  plankton lives. This was in order to understand  types 
of plankton that can survive and adapt to wide rang of salinity one could examine samples from salt 
production ponds. According to Nontji (1984), the occurrence and life of numerous phytoplankton 
will also depends on salinity. It is widely known that there is a grouped as stenohaline with a narrow 
salinity tolerance and euryhaline that could cope with wide salinity ranges. 

 Plankton known as small organisms living in the column in the seawater, with no movement 
or a very limited of movement and most of its movement were affected due to the movement of 
seawater current (Sachlan, 1982). Furthermore  plankton community classified into 2 (two) main 
groups, that is  phytoplankton and zooplankton. Phytoplankton  is fundamentally a plant  plankton 
such as microscopic algae, while zooplankton is an animal  plankton such as holoplankton and 
meroplankton. Holoplankton is zooplankton that all of their life live as a plankton, such as bacteria, 

Figure 1. Bathymetric  Analysis of  Indonesia.




