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Abstract

Keywords: environmental DNA, marine baseline surveys, marine
ecological monitoring
I. Purpose

In accordance with the National Marine Baseline Surveys and Marine
Database Project conducted by National Academy of Marine Research
(NAMR) from 2023 to 2026, this research applies the emerging
environmental DNA (eDNA) technology to assist in detecting marine
biological information. The goal is to understand the marine species
inhabiting long-term monitoring stations and provide recommendations for
Taiwan's marine biodiversity conservation policies.
I1. Methods and Procedures

This study focuses on the primary target areas of northern and
northeastern Taiwan, and the Taiping Island in Nansha. At least two
seasonal seawater samples were collected from each area, and
environmental DNA was extracted for next-generation sequencing (NGS)
of gene fragments, including 16S, 18S, and 12S. The study conducted
marine biodiversity analysis and established diversity indices on three
biological groups: (1) marine bacteria, (2) eukaryotes, and (3) marine
fishes. The 12S sequence data for marine fishes in Taiwan was gathered
from international databases for reference and comparison.
III. Results

A total of 28 long-term monitoring stations, 4 temporary stations, and
531 seawater samples were analyzed for marine bacteria and eukaryotes in
the northern and northeastern target areas. Preliminary results show distinct
marine organism compositions in different seasons and ecological systems
(estuary, mangrove, algal reef, and rocky reef). Marine bacteria
biodiversity exhibited significant differences in composition between
seasons within the same ecosystem, while alpha diversity indices varied
inconsistently across the four ecosystems and different seasons. In the
northern and northeastern seas, a total of 40 phyla and 526 families of
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eukaryotes were discovered over two seasons, with the phylum Arthropoda
having the highest family level count (44 families). The first season had a
higher total family level count (377 families) than the second season (334
families), and the rocky reef ecosystem exhibited the highest diversity (29
phyla). In contrast, Taiping Island showed no significant differences in
marine bacteria composition between seasons, possibly due to its tropical
climate. Regarding the 12S sequence data for marine fish, this study has
successfully gathered sequences from 2,586 fish species in Taiwan.
IV. Suggestions

The research establishes a baseline for Taiwan's marine
environmental DNA in the 2023 and creates a database for Taiwan's marine
fish 12S sequences. Short-term recommendations include continuing the
collection of marine eDNA information within the ongoing multi-year
project and providing the marine fish 12S sequence database for scholar
reference. As a medium to long-term recommendation, it is suggested to
incorporate the data into our NAMR database, serving as reference
information for future investigations into interannual variations.
Additionally, continuous efforts should be made to enrich comparable
environmental DNA sequences.
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Amoebozoa 1 1 1
Annelida 25 14 27
Apicomplexa 11 8 15
Arthropoda 33 44 61
Ascomycota 41 15 44
Bacillariophyta 30 33 34
Basidiomycota 14 10 19
Blastocladiomycota 2 1 2
Bryozoa 4 8 11
Cercozoa 11 7 13
Chlorophyta 26 15 27
Chordata 9 8 12
Chytridiomycota 2 5
Ciliophora 35 34 49
Chnidaria 12 30 35
Ctenophora 0 6 4
Discosea 3 1 3
Echinodermata 1 0 1
Endomyxa 5 4 5
Euglenozoa 3 1 4
Evosea 1 1 1
Gastrotricha 2 0 2
Haptophyta 3 3 3
Mollusca 25 26 41
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Porifera 16 24 29
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Rotifera 3 2 4
Streptophyta 16 10 19
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Zoopagomycota 1 1 2
Total family 377 334 526
Total phylum 39 35 40
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