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RINGKASAN 
 
HANUNG AGUS MULYADI. Keanekaragaman dan Sebaran Zooplankton Famili 
Pontellidae (Kopepoda Kalanoida) Berdasarkan DNA lingkungan dan Morfologi di 
Perairan Pesisir Indonesia. Dibimbing oleh DIETRIECH GEOFFREY BENGEN, 
MULYADI, dan MAJARIANA KRISANTI. 
 

Zooplankton Famili Pontellidae merupakan kelompok kopepoda yang 
menghuni lapisan permukaan pelagis atas di perairan pesisir. Masuknya 
kontaminan dari daratan ke kolom perairan lapisan atas berpotensi mempengaruhi 
kehidupan zooplankton termasuk kopepoda Pontellidae. Dampak aktivitas 
antropogenik terhadap keanekaragaman dan kelimpahan zooplankton (kopepoda 
Pontellidae) belum diketahui. Studi pada skala perairan yang luas terkait 
zooplankton (kopepoda) masih sangat terbatas karena hambatan dalam memperoleh 
sampel pada wilayah perairan Indonesia. Penelitian ini bertujuan untuk: (1) 
menganalisis perkembangan riset zooplankton di perairan Indonesia; (2) 
menganalisis keanekaragaman dan sebaran zooplankton metabarkoding di Perairan 
Pesisir Indonesia; (3) menganalisis keanekaragaman dan sebaran kopepoda 
Pontellidae di perairan pesisir di Indonesia; (4) menganalisis spesies baru kopepoda 
Pontellidae grup Pontella alata (5) menganalisis integrasi pendekatan DNA 
lingkungan dan karakter morfologi dalam mengungkap keanekaragaman kopepoda 
Pontellidae di perairan pesisir Indonesia. 

Hasil kajian menunjukkan bahwa terjadi perubahan perkembangan topik 
penelitian zooplankton dari taksonomi kopepoda menjadi plankton ekologi. 
Pendekatan yang komprehensif menggunakan karakter morfologi dan genetika 
diharapkan mampu mengatasi permasalahan riset zooplankton di Indonesia.  

Keanekaragaman zooplankton metabarkoding yang teridentifikasi sebanyak 
97 spesies. Keanekaragaman alfa zooplankton di perairan Teluk sikka tertinggi 
pada tingkat spesies. Tingginya keanekaragaman zooplankton metabarkoding di 
Teluk Sikka menunjukkan kondisi perairan dan ekosistem yang baik serta 
rendahnya aktivitas antropogenik. Kelimpahan relatif zooplankton metabarkoding 
tertinggi di Teluk Jakarta. DNA lingkungan dengan primer 18s metabarkoding 
dapat mendeteksi taksa zooplankton dalam rentang yang luas. Keanekaragaman dan 
sebaran kopepoda Pontellidae di perairan pesisir Teluk Sikka paling tinggi diantara 
lokasi penelitian yang lain. Analisis karakter morfologi mampu mendeteksi jenis 
kelamin individu jantan dan betina serta stadia perkembangan hidup kopepoda. 
Deskripsi spesies baru kopepoda Pontellidae Pontella mayalibit n.sp dari perairan 
Teluk Mayalibit, Raja Ampat. 

Pendekatan DNA lingkungan dapat mendeteksi dan mengidentifikasi 
zooplankton tetapi mempunyai keterbatasan dalam mendeskripsi pada tingkat 
spesies. Metode eDNA bersifat tidak merusak biota target. Integrasi DNA 
lingkungan dan karakter morfologi mampu mengungkap keanekaragaman 
zooplankton (kopepoda) dengan jangkauan yang lebih luas. Sehingga 
meningkatkan keberhasilan dalam memahami keanekaragaman zooplankton di 
perairan pesisir. 
 
Kata Kunci: DNA lingkungan, metabarkoding 18s, morfologi, Pontellidae, 

Zooplankton. 



 
 

 
 

SUMMARY 
 
 

HANUNG AGUS MULYADI. Revealing Biodiversity and Distribution of The 
Zooplankton Family Pontellidae (Copepoda Calanoida) by eDNA Metabrcoding 
and Morphological Analysis in Indonesian Coastal Waters. Supervised by 
DIETRIECH GEOFFREY BENGEN, MULYADI, and MAJARIANA 
KRISANTI. 
  

Zooplankton belonging to the family of Pontellidae are a group of copepods 
that inhabit the upper pelagic surface layer of coastal waters. The intake of 
contaminants from land into the upper water column has the potential to impact 
zooplankton, including Pontellid copepods. The influence of anthropogenic 
activities on the diversity and abundance of zooplankton (Pontellidae copepods) is 
understudied. Challenges in obtaining samples in Indonesian waters significantly 
constrained the extent of broad-scale studies on zooplankton. This study aims to (1) 
analyze the research trend of zooplankton studies in Indonesian waters; (2) analyze 
the diversity and distribution of zooplankton metabarcoding in Indonesian coastal 
waters; (3) analyze the diversity and distribution of Pontellidae copepods in 
Indonesian coastal waters; (4) analyze new species of Pontellidae copepods of the 
Pontella alata group; and (5) analyze the integrative of environmental DNA 
approaches and morphological characters in revealing the diversity of Pontellidae 
copepods in Indonesian coastal waters. 

The results of this study indicated a shift in the research trend of zooplankton 
from copepod taxonomy to plankton ecology. A comprehensive approach using 
morphological and genetic characters is expected to address zooplankton research 
challenges in Indonesia. 

A total of 97 species of zooplankton metabarcoding were identified. Alpha 
diversity of zooplankton in Sikka Bay waters was highest at the species level. The 
high diversity of zooplankton metabarcoding in Sikka Bay indicates that the 
ecosystem is valuable and has fewer anthropogenic activities and contaminants. The 
relative abundance of metabarcoding zooplankton was highest in Jakarta Bay. 
Environmental DNA with 18S metabarcoding primers can detected a wide range of 
zooplankton taxa. The diversity and distribution of Pontellidae copepods in the 
coastal waters of Sikka Bay are the highest among other research locations. 
Morphological character analysis can detect the reproductive of male and female 
individuals and the developmental stages of copepods. A new species of Pontellidae 
copepod, Pontella mayalibit n. sp., has been described from the waters of Mayalibit 
Bay in Raja Ampat. 

The environmental DNA approach can detect and identify broader range of 
zooplankton taxa (micro- and macro) but has limitation to describe species level. 
The eDNA method is non-destructive to the target biota. The integration of 
environmental DNA and morphological characters can reveal a broader range of 
zooplankton (copepod) diversity, thus increasing the success of understanding 
zooplankton diversity in coastal waters. 
 
Keywords: environmental DNA, 18s metabarcoding, morphology, Pontellidae, 

zooplankton. 
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