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ABSTRACT

This study emphasizes on the characterization of echo-sounder backscatters 

for fisheries application at micro level by remote sensing techniques. A method for 

acoustic-based fish stock size estimation by vertical echo-sounder of fish schooling 

in the mid-water area of East Coast of Peninsular Malaysia (ECPM) was carried out. 

The specific objectives of this study are: (a) to estimate stock size of pelagic species 

based on backscatters acquired by echo sounder imaging; (b) to map the density of 

three pelagic fish species, i.e. Round Scad, Torpedo Scad and Ox-eye Scad; and (c) 

to analyse the relationship of vertical distribution of multi-species pelagic fish with 

surrounding biophysical parameters (dissolved oxygen, temperature and salinity). 

The scientific echo-sounder, model Furuno FQ-80 was the main equipment used for 

acquiring the images. The in-situ target strength measurement was undertaken to 

identify the particular fish species backscatter. The results obtained indicate that 

horizontal profile of fish stock has been determined successfully, and the results are 

in good agreement compared to corresponding in-situ observations (R2=0.843, n=15, 

PO.Ol). For the total area of 117,892 km2 of Kelantan, Terengganu and Pahang 

waters, the total biomass of the three common pelagic species was estimated to be
t ^

48,452 metric tonnes with a mean density of 1.464 t/km in post-monsoon season. 

The major pelagic fish distributions were highly influenced by dissolved oxygen 

(range of 4.5-6.5 mg/L), temperature (range of 26.2°-30.1° C) and salinity (range of 

31.3-33.8 ppt). The water depths between 20 to 70 m were found to be the most 

abundance stratum of Round Scad, Torpedo Scad and Ox-eye Scad. In conclusion, 

the results from this study have contributed two important outputs to the fisheries 

industry, that is, the mapping technique and the total biomass of the three 

commercial pelagic fish in ECPM. The acoustic-based mapping technique and the 

derived information on fish stock are very vital in contributing towards sustainable 

fishery management.



ABSTRAK

Kajian ini menumpu kepada pencirian serakbalik daripada penduga gema 

bagi aplikasi peringkat mikro dalam bidang perikanan dengan teknik penderiaan 

jauh. Kaedah anggaran saiz stok ikan dengan menggunakan penduga gema secara 

menegak pada sekumpulan ikan dijalankan pada pertengahan air di Pantai Timur 

Semenanjung Malaysia (PTSM). Objektif khusus dalam kajian ini adalah: (a) 

menganggarkan saiz stok ikan pelagik berdasarkan serakbalik daripada pengimejan 

penduga gema; (b) memetakan kepadatan tiga spesis ikan pelagik iaitu ikan 

Selayang, Cencaru dan Selar Kuning; (c) menganalisis hubungkait taburan menegak 

antara pelbagai spesis ikan pelagik dengan parameter biofizikal persekitaran (oksigen 

terlarut, suhu dan kemasinan). Penduga gema saintifik, model Furuno FQ-80 adalah 

alat utama yang digunakan dalam pengambilan imej. Pengukuran kekuatan sasaran 

dilapangan telah dilakukan untuk mempastikan serakan balik bagi sekumpulan spesis 

ikan tertentu. Hasil kajian yang diperolehi menunjukkan saiz stok ikan pada profil 

mendatar telah beijaya diperolehi dan hasil ini setanding dengan pegukuran lapangan 

(R2=0.843, n=15, P<0.01). Bagi kawasan perairan Kelantan, Terengganu dan Pahang 

seluas 117,892 km , jumlah biojisim ketiga-tiga ikan pelagik dianggarkan beijumlah

48,452 tan metrik dengan purata ketumpatan 1.464 t/km selepas musim tengkujuh. 

Taburan ikan pelagik utama adalah sangat dipengaruhi oleh oksigen terlarut (julat

4.5 -  6.5 mg/L), suhu (26.2° -  30.1°C) dan kemasinan (31.3 -  33.8 ppt). Didapati 

kedalaman air di antara 20 sehingga 70 m merupakan lapisan yang paling banyak 

bagi ikan Selayang, Cencaru dan Selar Kuning. Kesimpulannya, hasil kajian ini telah 

menyumbangkan dua perkara bagi industri perikanan iaitu; teknik pemetaan dan 

jumlah biojisim bagi tiga spesis ikan pelagik komersial di PTSM. Teknik pemetaan 

berasaskan akustik dan maklumat stok ikan yang dijana adalah sangat penting yang 

menyumbang kepada pengurusan perikanan lestari.


