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Plastic production and ocean debris

World plastics production grows
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the ocean — equal to garbage truck

250

every minute

® Plastic accumulates
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e Resists chemical breakdown

* Fragments due to UV, abrasion

® Microplastics now found in tap-water,
table (sea) salt, and beer
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®* Plastic is a source of contaminants

* At manufacture (e.g., bisphenol A)
year * Adsorbed in seawater (e.g., POPs)
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Source: PlasticsEurope (PEMRG)
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Plastics and seabirds

* Plastic in 59% of 135 seabird species
(1962-2012 - Wilcox et al. 2015 —
PNAS)

*  90% predicted today

* 29% incidence rate (individuals)
* Global issue

e Northern Fulmar as bio-monitor

(Avery-Gomm et al. 2012 - MPB)
* Thick-billed Murre in the Arctic
(Provencher at al. 2010 - MPB)
* Lower trophic level
e Rossetal 2015

* Dovekies (zooplanktivores) in
Eastern Canada (Fife et al. 2015 —
MPB) Norwexmovement.com
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Ocean Transport and Retention
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Source: www.geography.com
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Ocean Transport and Retention

f) Van Sebille microplastic mass [g/km?, log10 scale]

Latitude [degrees]
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Van Sebille et al., A global inventory of small floating plastic debris.
Environmental Research Letters, 2015
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Microplastic and ocean productivity = vulnerability

* Mesoscale process ---- water masses, and oceanographic features where
there is increased primary production, also likely concentrate microplastic
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Source: Autonomous Undersea Vehicle Applications Center
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Microplastic enters food web
Actively - zooplanktivores mistake microplastic for prey
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Cassin’s Auklet — BC’s most abundant breeding seabird

J Lamont
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Cassin’s Auklet — BC’s most abundant breeding seabird

e Zooplanktivorous
* Long lived (many
reproductive attempts)

J Lamont

Pete Warzybok
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Foraging areas of breeding Cassin’s Auklets relative to microplastic
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Foraging areas and
plastic concentration
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Diets fed to nestlings are monitored on Triangle Island
And any plastic found is quantified

B Neocalanus cristatus
Bl Thysanoessa spinifera
[ Euphausia pacifica
[ Thysanoessa inspinata
HEE Thysanoessa gregaria
R Larval fish

1 Decapods

1 Amphipods

E Other

Proportion biomass in diet

1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016

Year
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As predicted, microplastic is rare in Cassin’s Auklet gurge
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Foraging areas of Cassin’s Auklets shift towards coastal areas
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Cassin’s Auklet Mass Mortality Event (MME),
fall and winter 2014-15

CASSIN'S AUKLET WRECK 2014

OCTOBER MOVEMBER

NorTH

Coast, WA

Ccr: 29 beaches, 45km
Nov: 6 beaches. 10km

SoutH

Coast, WA

Ocr: 33 beaches, ARk
Mo 4 beaches, Hhm

Orecon

Norrn

Cer: 34 beaches, 48km
Now- 13 beaches, 30 km.

Orecon

SoutH

Okcr: 16 beaches. 23km
Now: 6 beaches, Bkm

HumsoLnT
Ocr: 23 beaches, 2dkm
Nov: 7 beaches, 10km

Circle area reflects Cassin' Auklet enconnter raie: onange circles are the regional baseline (7= 10 pears) and
bluee circles are the 2004 stazisties. With 40% of sites reporting through November 19, highest encounter
nates accurved in November for Oregon North (8 birdukm) and Oregon South (3 birdsflem). Sample sizes
Sfar Ocrober and November 2014 are shown below region headers. Dovted fines show region boundaries.

COASST — UWA J Forsythe - COASST
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Plastic in Cassin’s Auklets from MME

®* In BC, 83 Cassin’s Auklets recovered
e 41% (34/83) of all birds had microplastic in gut (Dovekies — 14%)
e 40% (23/58) of adults
e 44% (11/25) of juveniles/immatures
* Types and amounts of microplastic found
* 83% user (vs. industrial)
e Average mass/bird = 0.022 ¢
e Range mass/bird = 0.0006 — 0.32 g (< 0.16% of body mass)

® Very similar results in OR, WA (Floren & Shugart 2017 — MPB)
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Variable Exposure or Prey Selection?

* Seasonal Oceanography
— no upwelling during non-breeding season
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Variable Exposure or Prey Selection?

* Seasonal Oceanography
— no upwelling during non-breeding season

* Seasonal distributions
— Move onto the shelf during non-breeding season
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Variable Exposure or Prey Selection?

* Seasonal Oceanography
— no upwelling during non-breeding season

* Seasonal distributions
— Move onto the shelf during non-breeding season

* Microplastics in CAAU during non-breeding season
— Select for microplastics when food availability low?

— Incidental intake?
— Cumulative effects?
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MME was caused by lack of quality food — birds starved

B 2001-2013 « COASST BBS, U Washington
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Average southern copepod biomass anomaly

T. Jones & J Parrish, UWA
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