Trophic Transfer of Microplastics In Invertebrates, Fish, and Cormorants of Lake Champlain
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Introduction Results Size separation via sieves (excuding amphipods and zebra mussels):

. !\/Iicroplasti_cs are plgstic particles <5 mm in size and can be divided . /Kr ( * All species contained microplastics except isopods and Gyrinidae. . 355 um — 476 fibers, 38 films, 29 fragments, 8 foam, and 2 pellets
Into two main categories. | 25 A 125 ym — 499 fibers, 33 films, 115 fragments, 8 foams, and 8 pellets
 Primary microplastics are most commonly used in cosmetics or 3 ) ]
produced for industrial uses (nurdles). These are typically discharged 3 20 Discussion
Into Watershgds through Wastewater treatment plant (WWTP) effluent S 1 * Presence of MP was noted in macroinvertebrates (x = 0.52), 15 fish species
and onward into waterbodies. o (x =5.91), and double-crested cormorants (¥ = 22.93) demonstrating trophic
« Secondary microplastics are derived from the breakdown of larger < 10 19 transfer of MP’s in Lake Champlain species (Figs. 6A,7).
plastic debris via mechanical and biological processes, and 5 « Bowfin contained the greatest mean MP abundance (x = 29.67), followed by
photodegradation (Galloway et al. 2011). They are also comprised of ; | g 5 lake trout (x = 22), and northern pike (x = 18.42) (Fig. 6B).
marine debris (e.qg., lures, line/rope, nets). /. ‘ = 4.85 0.41 « Among fish, stomachs contained the greatest mean MP abundance (x = 5.84),
| | | - ’ i e 0 followed by the eso X = ' ' X = '
. _ ) phagus (x = 5.49), and intestines (x = 4.76) (Fig. 6C).
. . . : : Fig. 3. (A) Josh adding KOH (strong base), (B,C) Alex adding H,O, and Cormorants (n=15) Fish (n=197) Invertebrates (n=509) 4 gus | ) ( ) (Flg. 6€)
 Microplastics can be further characterized as fibers, fragments, films, heating/stirring of wet peroxide oxidation Organism type Fibers (82.0%) h t ticulate tvoe in all .
foam I nd nurdles. which readil hrouah WWTP filtration : | » Fibers (82.0%) were the most common particulate type in all organisms.
o4 .S’ pellets, and nurdles, ch readily pass throug Iz e 30 mL of 4M KOH was added to the sample before heating to 60°C _ 35 « Other particles included fragments (12.5%), films (3.95%), foams (1.29%), and
and into local watersheds. and stirred to initiate tissue breakdown 3 30 B pellets (<1%)
. Microplast sumption can red ety T r oadin ’ « KOH dosed samples were removed from heat and 5 mL of 30% %25 B > 87%.of MP found in freshwater tubifex worms ( Tubifex tubifex) were fibers
I(CTOpIAstc conSUMpon can reduce energy reserves, 1eeding capacity, H,O, was added and stirred at 350 rpm for 15 min. 5 20 _ ranging from 55 um- 4.1 mm (Hurley et al. 2017).
reproductive output, and alter intestinal functions (Nelms et al. 2018). . Samples were then sieved through a 125 pum sieve and rinsed with g1 | ==
_ | o | | o | DI water. %10 n e 6 « With the use of FT-IR, Ashline et al. (2018) noted that polyester (PET) was the
. I\/||crop.lastlcs are_ublqwtous In aquatic systems, found within organisms . Wet-peroxide oxidation: 20 mL of FeSO, and 20 mL H,O, were g s 11 : T 2 2 o .s . 1@ 2 most common polymer uptgken by organisms. TI'!IS polymer can originate from
of all sizes, from invertebrates to whales (Fig. 1; Baulch et al. 2014). added to samples, heated at 75°C while stirring at 350 rpm. E 0 food and beverage packaging and synthetic clothing.
Aliquots of 20 ml H,O, were added as needed for clearing ? & & &F & ¢ & & £ X\e@b <& & & & & » Most abundant plastics in North Sea fish digestive tracts were rayon and
- ez ' I AR R e AN P polyamide textile fibers (Lusher et al. 2013)
s « Digested samples were filtered through 1 mm, 355 pm, and V&S R N PR I IO - -
125 pm sieves for size separation and washed with DI water. & PR R * @
. I\/Iicrl(;plastics were characr,‘)terized by type and color (e.qg., fiber, film, N ’ %@*& g]ta';y orﬁanismhs mis:;aktem;’ fzrthOd EFO?kemaGettal' 2?1?)'20 .
.4, fragment, foam, pellet/bead, and nurdle) using Leica Ez4 and Zeiss i <oedies > Studies have shown that MP adheres to algae (Gutow et al. )
: : : : g » 61% surveyed zooplankton contained MP (Frias et al. 2014)
1 . Stemi 2000-c stereomicroscopes, and stored in 5 mL shell vials _ _ - o . S o 1
e AT o W and Dl Water Fiber ™ Fragment MFilm m Pellet/Bead M Foam » 19.8% of fish, across 17 species, ingested MP and 32.7% had more than one
; . Polymeric C(.)nfirmation will proceed in the future with Fourier (MP. Fish Iength/ag)e and proximity to urbanization increased particulate load
i i C PR Neves et al. 2015).
| So%e :' : *ﬁ' Transform Inirared Spectroscopy (FT-IR). 6 - e 10 » MP gut retention time is likely linked to the capacity of a chemical to
Cephalopods” ) *m | c - bioaccumulate (Santana et al. 2017).
_ organisms J-: - z;,_
i Pehes W e & » Negative impacts of MP exposure in aquatic systems have been reported,
RS | 23 . | ; includi duced feedi tivity, enh d ad ti f contaminant
2 Do B L (Besseling et al. 2012), reduced energy reserves (Write et a. 2013), and lesser
: = reproductive output (Ziajahromi et al. 2017).
Fig. 1. Microplastics biomagnifying in marine system (lvar du Sol et al. 2013). 1 | _. B R S
| ° Esophagus  Stomach e S (= =3 » Human risks range from consumption of seafood (Van Cauwenberghe and
Goa Digestive tract organ I e — Janssen 2014), bee.r (Liebezeit and Ligbezeit 2014), and sea salt (Yang et al.
To survey and characterize microplastics found within the digestive . . . . . . 2015), to pathogentic spread (Keswani et al. 2016).
tracts of aquatic organisms including Phalacrocorax auritus (double- _ | | Fig. 6. (A) Species-specific mean microplastic abundance characterized by
) . . . . q i dentifyi _ st call type (fiber values displayed), (B) Species-specific mean microplastic « We suggest that aquatic and semi-aquatic organisms uptake MP via both
crested cormorants), as well as various fish and invertebrate species. A & (A’B) Ja”_”es an Kf"‘t neent entifying microp aS_t'CS _stere_oscoplca Y: abundance per individual fish (trophic level color-coded: lowest: green, trophic transfer and direct consumption within the water media.
¥ thes (RC,ID) M|c|ropllast|c found within rainbow smelt and alewife digestive tracts. highest: red), (C) Mean microplastic abundance per fish organ (fiber values _ _
YPOINESIS uler scale (1 mm). displayed). (D) FT-IR spectrum and associated white fiber. Future Directions
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We predict greater microplastic abundance in organisms occupying
higher trophic levels and predominantly fibers.

Lake Champlain Basin

i Sherhrouke\f

° Contl n ue pOIyme rlcal Iy CharaCte rlz I ng pIaStICS This bill would require that clothing made from fabric that is more

. than 50% polyester bear a conspicuous label stating that the garment
u SI n g FT' I R . sheds plastic microfibers when washed and recommending hand
washing. The bill would prohibit a person, on and after January 1, 2020,

A) x = 22.93
from selling or offering for sale clothing made from fabric that 1s more

N — 1 5 than 50% polyester that does not bear that label.
Vote: majority. Appropriation: no. Fiscal committee: no.

* Finish processing digestive tracts to Increase sl w
. . . . The people of the State of California do enact as follows:
diversity across feeding guilds. o

1 SECTION 1. (a) The Legislature finds and declares all of the
~ Saint-Jean-sur-Richelieu 2 following: _ _ _ _
o {1} Microfiber 1s a subcategory of microplastic that 1s shed from

synthetic fabric when that fabric is washed.
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N=23 P rin e S ™ Assembly bills to add warning labels to synthetic _
b " = =~ . " 1 1 I }l Catn-i;hf’ﬁl':];ﬂﬁrlﬁgtrl]a{ggzﬁcirinxf::lcerli[E::;E;I;rm the textiles industry
CIOth I n g . CO ntl n u e O utre a.Ch effo rtS CO n Ce rn I n g 12 and accounts for about 50 percent of the total fiber market.

. . . 13 (5) Effluent from washing machines and wastewater treatment
th e fl ber OI I utl O n ro b I e m FI 8 14  plants is a significant source of microfiber pollution that enters
p p g 0 = 15 waterways and the ocean.
16 {b) It 1s therefore the intent of the Legislature to do both of the
17 following:
18 (1) Recognize the emerging threat that microfibers pose to the
19  environment and water quality and provide information to the

([ ] Utl I I Z e P atag O n I a’S G u p py F rl e n d bag an d 20 general public about the sources of microfiber pollution.

21 {2} Reduce the amount of microfiber that enters the environment

water, pose a serious threat to the environment, and have been
found within fish and shellfish that are consumed by humans.
(3) Garments made from synthetic fabrics, such as polyester,
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22 and is subsequently consumed by wildlife.

Roza“a PrOjeCt’S COI’a Ba” microﬁber Catcher %3 SEC.2. Chapter 6 (commencing with Section 42368) is added

4 to Part 3 of Division 30 of the Public Resources Code, to read:

when laundering. Fig. 8. CA Assembly hill 2379
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Figs. 2. A) Lake Champlain Basin relative to NY and VT B) Lake Champlain.
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