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Introduction / Results and Conclusions \ Kl'able 1: OTUs recovered by all methods, time of day anh
Zooplankton communities are understudied by as much as 70-90% (Appletans et al, 2012, We captured 198 unique animal OTUs or morphospecies from both the day and night their frequencies, demonstrating despite extensive
Maslakova et al 2022) despite their critical importance in marine food webs, energy samples of which 47% percent are not found in any database. There were several patterns knowledge of marine invertebrates, we are
transfer and nutrient cycling. We may be able to detect biodiversity changes and build - : : : : : . . .
. yelng y b . . y hanses anc with respect to species discovery in the resulting data (Table 1) : undercounting local species richness by at least 47%.
robust conservation responses by knowing which species are present and when in the
plankton. In addition to monitoring biodiversity changes, eDNA and metabarcoding may be _ . _ _ . o rouna PO | o T
helpful for monitoring commercially traded species like clams, mussels, and crabs, as well as e eDNA and metabarcoding captured most of the species richness in the plankton (70%) igher Taxon Speciesor OTU e e ovanib o | g Bo;';gavo,:ye;ndowe;nd
o . ) ) : : : : and
monitoring for invasive species. compared to hand sorting and direct sequencing (17%) (Figure 1, table 1). Ancalka_ please see our other posters for Annelida and Arthropoda data. g
The goal of this study is to examine the use of bulk sampling with environmental DNA e While direct sequencing recovered fewer species than eDNA and metabarcoding, this o Symnolzemat m 1 -
(eDNA) and metabarcoding for documenting species richness compared to hand sorting method added many unique species/OTUs that were missed by eDNA. Micrbrvicorpembranice & I I N T
. Membranipora membranacea_2 15 1 1 1 1 0 0
and direct sequencing individuals. Our study focuses on zooplankton collected in front of e Many of the smaller phyla, e.g. Bryozoa, Chaetognatha, Nematoda, Nemertea, and memgran?ﬁoramemgranacea_i - - 0o
. . . em ran!pora memDbranacea_
Friday Hbarbo; Laboratgrle; (FHL), ?an Juant:ﬂa”fil; WA; :Ofec'f]use It haza We”'ﬁﬂcume”ted i Platyhelminthes, had OTUs that were not in any databases! New OTUs may represent Merbranipondas T I -
invertebrate fauna and a history of invertebrate larval lite history and morphology research. ! : . - ! Vesiculariidae 2 L 4 1 § 0
Y " Y PROIOBY T new species, cryptic species, or a lack of a COl DNA sequence accessioned in databases. Chactognatha _
We compared our eDNA data to more traditional method of zooplankton biodiversity For t vla. Echinod : 4 Mol ble to identify all OTUs e : oo —
. . . . . . o . =
assessment, which involves hand sorting plankton samples, imaging, and direct DNA ortwop y d, Echinodermata an OllUSCa, We WEre able 9 laen .l y.a _ >toan e T m— — +——
sequencing of individuals, a slow process that does not do a good job of accounting for rare, actual species, but the larvae of these phyla have morphologically indistinct larvae and costidas 7 s i o
cryptic, or new species. Our results demonstrate that eDNA is an excellent tool for would not otherwise be easy to distinguish just by observing morphology (Shanks 2001). o tidoe s i I R
. . . . . . . . . . Sagittoidea 12 50 1 1 0 0
biodiversity documentation, yet hand sorting and direct sequencing is still required for the - Sagitidac X 1 1 o o
ordata
most complete inventory of biodiversity. 4 N ) Apogonidae 20 1 1 g1
eDNA and Citharichthys stigmaeus 1 1 0 0
Metabarcoding Found Both Day Styela gibbsii 4 1 0 0
Methods Aurelia aurita 708 4 1 0 0
13% Bougainvillia muscus_1 14 1 1 1 0
Campanulariidae_1 2 1 1 1 1 0 0
Campanulariidae_4 2 1 1 0 1
Campanulariidae X 44 4 1 1 0 0
Found in Day Only Gt perpsphaerca T o
42% Coryne eximia 3 1 0 0
Cyanea capillata 1 1 0 0
oz 4 3 I -
Above: Examples of plankton imaged for direct sequencing. From left to right, holoplanktonic ”N”J,?fAZZ“bZ’ZZZ““’ 1; 1 g 8
Linacina helacina, bryozoan cyphonautes Membranipora sp, and pediveliger of Mytilus trossulus. ZZZZZ‘/ing,-ssima o — : - : .
magnification 400X. Direct Sequencing Phacellophora camtschatica 1 1 1 1 0
17% Phialella quadrata 11 1 1 1 0 0
Plumularia lagenifera 6 1 1 1 0
/ \ FoungLTleght — P:euroErac:ia I;ac::ei_l 12 21 1 0 0
38% Pleurobrachia bachei_2 10 8 1 0 0
Materials and Methods chimoderma 2 — —
B Direct Sequencing M eDNA and Metabarcoding Found by Both Methods M Found in Day Only B Found in Night Only Found Both Day and Night Amphipholis pugetana 12 3 1 0 0
: . Dendraster excentricus 48 30 1 1 1 0 0
Plankton Collection and Preservation Figure 1: eDNA captured 70% of the resulting species, Figure 2: Day and night plankton samples differed by the a::zecgiir:fj;?rz':ciscanus - 11 1 - g 8
Plankton samples were collected at Friday Harbor Laboratories at noon (day sample) and where as hand sorting and direct sequencing captured only species present with only 20% of all OTUs overlapping Ophiopholis kennerlyi 2 1 1 0 0
. 9% . . . . . Parastichopus californicus 5 7 1 0 0
11:30 pm (night sample) on June 28 and July 1, 2021, respectively. We used a 153 um mesh N 17%. 13% of species were found in both data sets N day and night ) e e e - - —
plankton net and towed by hand just below the sea surface for five minutes. Both samples pumParla kennericy! = 1 —
were divided in half by volume. One half was passed through a Strivex filter and preserved L : Rela suborbicularis : : 9
. ) Y pss 5 P In addition to many of the unknown OTUs we documented, we found that night and day acoms ipara Y I I
in 100% ethanol. The other half was sorted for unique morphotypes. The hand sorted lank ) bl diff b onl 36% lap i ) Of Macoma nasuta AT I
plankton fractions were imaged and preserved for direct sequencing. The Smithsonian plankton species assemblages are different with only a 36% overlap in species. Ot our ot trossalis I I S W—
: H . Pectinidae 1 4 1 1 0 1
Institution Laboratory for Analytical Biology used cytochrome oxidase subunit 1 (COIl) total 198 species/OTUs, 37% are found in the day only and 40% are found at night only Sodomus aianted T 1 O
primers (Bucklin et al. 2011) for next generation sequencing of the filtered material and (table 1, figure 2). Gastiopodapl corinata ! ! 9o
capillary sequencing for the unique hand-picked morphotypes. Eubranchus ofocess i - G-
Haminoea vesicula 1 1 0 0
SpeC|eS Ident|f|cat|on . . Hermea vancouverensis 1 1 0 0
| NA read 4 and edited UK in G oW Our work documented a lot more species of zooplankton than expected for a marine Hermissenda crassicorns 1 ; g0
Resulting DNA reads were trimmed and edited using BBDUK in Geneious Prime 2.0. We : - Ly imacina helicina
5 . . USING BB laboratory with a well researched fauna! These results highlight the need for more eDNA Lotloscatem 7] : I - W
accepted resulting contigs that had a 95% or higher quality score and were longer than 200 g b ding i lel with hand d i 9 4 di | d olank Margarites pupillus 11 1 o o
Nassarius mendicus 1 1 0 0
bp. These COIl sequences were searched across four databases; CoArbitor, Midori, GenBank and metabarcoding in parallel with hand sorted, imaged, an Irectly sequenced plankton Py placoshorsCyanoplo deiens 1 : 1 G
. . opalia lignosa
Blast nr, and Wells et al 2021 dataset, which includes zooplankton species and operational samples. We were also able to capture the presence of several important commercial Nemertea — : : : I —
taxonomic unit (OUT) found at Friday Harbor Laboratories in addition to an extensive species as well as a couple of invasive species and many unknown species. We hope this Cercbratlus . Marginatus TH-2015 s ] R g1
database of COI sequences from marine invertebrate macrofauna. We accepted species preliminary study will serve as a foundation to compare future samples across time and our ptotyshlonemertes — 1 T
o . . o . . Tubulanus sp. OR0O55 22VIII16 4 1 1 0 1
classifications if there were a 95% or greater match and the sequence length was >200bp. changing environment. emTee S—— 1 1 —
K / \ / s Phoronopsis harmeri 8 2 1 0 0
Platyhelminthes
Microstomidae_1 2 14 1 1 0 0
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