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Abstract : Marine microalgae have different collection methods depending on their habitat. In the case of
adhesive microalgae, it is difficult to separate organisms from the substrate surface, and contamination is likely
to occur during the sampling process. In this study, we analyzed the collection efficiency of adhesive
microalgae using three artificial fiber materials (nylon, blend fabric, and viscose rayon). Each fiber showed
different fiber diameter and pore characteristics (nylon 26.09 um, blend fabric 56.6 um, viscose rayon 101.3
um). In addition, attached organisms were collected on the surface of artificial substrates at Bukseong Port in
Incheon using each tested fiber material. After that, we investigated the population and species composition.
The highest number of cells was found in nylon, which was 8 times higher than in the least collected viscose
rayon material. In addition, we identified 24 microalgal species from the substrate, demonstrating that the
species composition differed from that of surface water. The number of collected microalgae species varied
depending on the fiber materials, with nylon containing all the adhesive microalgae. In contrast, only a few
microalgae were observed in other fibers. These results suggest that, of the tested fibers, nylon material may
be suitable for collecting adhesive microalgae. As a result, this study may be useful for future research on
adhesive microalgae.
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Fig. 1. Sampling site of the adhesive microalgae and phy-
toplankton. A black dot represents the sampling
spot. A red circle shows the attached substrate of
the sampling site and the degree of biofouling to
the naked eye
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Fig. 2. Pore and fiber size of each material for adhesive
microalgae sampling. (A) Tissue images were ob-
served with a stereoscopic microscope with a scale
bar of 1,000 pm, (B) fiber size according to the
tested materials; and (C) pore size based on
materials. Nylon is 100% nylon, BF is a blend of
polypropylene (20%) and viscose rayon (80%), and
VR is 100% viscose rayon
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Fig. 3. Cell numbers of the adhesive microalgae and the
phytoplankton detected in this study. (A) Cell
numbers of the adhesive microalgae from the
attached substrate by collecting each material; and
(B) abundance of phytoplankton in surface water
near the sampling site. Nylon is 100% nylon, BF
is a blend of polypropylene (20%) and viscose
rayon (80%), and VR is 100% viscose rayon
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Table. 1 List of microalgae species present in the surface water column and attached substrate in this study

Taxon position Surface Attached

Class Order Family Species water substrate
Achnanthales Achnanthaceae Achnanthes sp. o
Cylindrotheca closterium @)
Hantzschia sp. @)
Bacillariales Bacillariaceae Nitzschia dubia @)
Nitzschia sp. o)
Psammodictyon sp. o)
Fragilariales Fragilariaceae Fragilaria islandica ¢)
Caloneis sp. ¢)
Diploneis  sp. @)
Naviculales Naviculaceae Gyrosigma acuminatum @)
Bacillario- Gyrosigma  sp. o
phyceae Navicula sp. @)
Pinnulariaceae Pinnularia rectangulata o)
Tabellariaceae Asterionella glacialis o)
Grammatophora angulosa ¢)

Rhabdonematales Grammatophoraceae

G. marina @)
Rhizosoleniaceae Rhizosolenia setigera @)
Entomoneis paludosa )
Surirellales Entomoneidaceae E. pseudoduplex @)
Entomoneis sp. @)
Thalassionematales Thalassionemataceae  Thalassionema nitzschioides o
Thalassiophysales ~ Catenulaceae Amphora lineolata o)
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Table. 1. Continued

Taxon position Surface Attached
Class Order Family Species water substrate
Asterolamprales Asterolampraceae Asteromphalus heptactis o)
Coscinodisco- Coscinodiscales Coscinodiscaceae Coscinodiscus sp. o)
phyceae Melosirales Melosiraceae Melosira octagona ¢)
Stephanopyxales Stephanopyxidaceae  Stephanopyxis turris o)
Chaetocerotales Leptocylindraceae Leptocylindrus danicus o)
. Stephanodiscales Stephanodiscaceae Cyclotella sp. o)
Mediophyceae
L L Thalassiosira oestrupii o)
Thalassiosirales Thalassiosiraceae
Thalassiosira sp. e)
. Tripos lineatus o)
Gonyaulacales Ceratiaceae
T. pentagonus O
Dinophyceae Dinophysales Oxyphysaceae Phalacroma oxytoxoides )
L L Protoperidinium granii O
Peridiniales Protoperidiniaceae o
Protoperidinium sp. o)
Cyanophyceae Oscillatoriales Microcoleaceae Trichodesmium sp. @)

Note: O are present species in this study

Phalacroma, Protoperidinium7} &35} TtHTable 1).
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Fig. 4. A Venn diagram of the number of adhesive micro-
algae detected using each material. The adhesive
microalgae that appeared in this study are shown
by material. Adhesive microalgae from Nylon in-
cluded species from blended fiber (BF) and viscose
rayon (VR)
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Fig. 5. Biodiversity from three tested sampling materials. (A)~(C) Pie chart of the proportion of adhesive microalgae
species appearing for each material [(A) Nylon, (B) BF: Polypropylene (20%) + viscose rayon (80%), (C) VR:
Viscose rayon (100%)] and (D) is the adhesive microalgal species diversity index according to three sampling

materials
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