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Abstract

This study investigates the differential impacts of polystyrene (PS) and polyvinyl chloride (PVC) nanoplastics,
individually and in binary mixtures, on meiobenthic community structure in controlled microcosms. Sediment samples
collected from the Arabian Gulf were exposed to environmentally relevant concentrations (5—10 pg/L) for 30 days, with
responses assessed across polychaetes, amphipods, and copepods. Results demonstrated concentration-dependent
suppression of abundance and diversity indices across all taxa, with 10 pg/L treatments inducing more pronounced effects.
Polychaetes emerged as the most sensitive group, exhibiting consistent community restructuring under both polymer
types. Amphipods displayed polymer-specific sensitivity, with extreme vulnerability to PS but variable responses to PVC
and mixtures. Copepods demonstrated remarkable resilience through compensatory proliferation of tolerant species,
particularly Asellopsis hispida in high-concentration mixtures. Binary mixtures did not consistently amplify toxicity;
instead, taxon-specific interaction dynamics were observed, ranging from mild antagonism in polychaetes to strong
antagonism in copepods. SIMPER analysis identified consistent bioindicator species: Spirobranchus kraussii and Nereis
coutieri (polychaetes), Paraniphargus valesi and Microdeutopus versiculatus (amphipods), and Harpacticus flexus
decline versus Asellopsis hispida increase (copepods). These findings challenge single-species assessment approaches
and underscore the necessity of multi-taxa monitoring for comprehensive nanoplastic risk evaluation in marine
ecosystems.

axllly asldl
A all

6‘533 b _raall e lall Gl gall Lxdiaall 4l e Lalladl el sally dalal) n_a\):uU\ sl LIl & ol g atll Cile ganall Ba2ata Clilai
ol e @l i, @jdms-tAdSJu (PVC}MQ‘ AT (PS) ot aal) liiu Sl Bl Alialad) )ﬁiy\ujd.é;ﬂ\_\h\)ﬂ\ PRV
IO—S(M‘j%Jﬁ\ﬂ@)ﬂ‘@u\w umé\.uy‘)c_lm.cum)ueq MSMaJMAt_\W‘_g 3 ypeall e lall Gl gall deaisl)
u\yyjaﬁ)ﬂh)ﬁ}ms@hﬂ\u*b\ ub)uﬂ\}cM\uM\ij\u\mi\_).\sub\aam‘}{\ﬁaﬁacnchy?)()aaa]))ﬂ/ebsi)&a
g_a)@_la\g_\;ms@ubn)ﬁ‘ﬁ\mw\sgﬂ;]\U\Agﬂ\ujﬁ.)ﬂ/e\)cj)s:m 10 mb}mJ}S\u\ﬁb@cW\;&cM\@a;g&}uﬂ
cilniod (S0 ol 3 Cinaia s sl pally Buald Fpburn 5 all il gl s psad sl Cpe il DS Cin Ao Aysine PS ASss 2ile)




Lullsall & Asellopsis hispida fals dlexiall g 530 oy gl SIS SIS (g0 A gale D5 e iy 8l & pelal adladl) s PVC ol duliia
Jelis Sy SIMPER 3uia s 5 el sl Spirobranchus kraussii = <l sl s ¢ Guie IS8 dpand) 2000 Iadlaa) szl 5 5l dle
Microdeutopus versiculatus s Paraniphargus valesi s <y3ls oluX(Nereis coutieri 5 Jiad 2 diial de geae JS 4l
g5 o Al anill malic i) oda (gaa )by )38( Asellopsis hispida 34 s Harpacticus flexus o=835) 5 ¢)8 yia Sliliaia(

Apadl L) w3 iy ol i) JaL ayill e saall 533n%0 81 yall 5y 5 jum 3555 a1 5




