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Abstract Methods Discussion
I———————— -
Fertilization success within broadcast spawning * Sea urchins were induced to spawn, and fertilization . Q Fertilization success increases linearly with sperm
species 1s largely dependent on environmental success was measured under three polyethylene 80 — Q concentration because of an increase 1in egg-sperm
conditions. Previous research has shown that high microplastic concentrations (LC = low concentration, MC - interactions (Figure 3). However, microplastics at the size
levels of suspended particles can limit sperm = medium concentration, HC = high concentration) at - T tested in this study (< 0.03 mm?), even at varying sperm
availability in marine broadcast spawners; however, three different sperm concentrations (low, medium, and e 60 - . concentrations, have a clear negative effect on fertilization
few S.tUdleS have explqred the etfects of mlc.roplastlcs high) via a 10-fold serial dilution. T T . success (Figure 1). Despite a significant effect of plastics
on this group of organisms. Purple sea urchins * Vials were filled with eggs and microplastics then placed T | | on fertilization, low fertilization success within treatments
.(Arba(.:ia punctulatas) were used as a model to | on a shaker table to ensure contents were suspended before g 40 — n cannot be explained by sperm depletion. Sperm
1nvest1ge.1te the effect .Of microplastics op.ferFlllzat10n adding sperm. After sperm was added, vials were left on O ( \ concentrations between the stock solution and treatments,
success 1n spawning invertebrates. F§n111zat19n the shaker table for two hours to complete fertilization. q 8 | A o A | as well as between the control and treatments, were not
successtwtqs meatszlged ‘g}?fer thiee m1cr§.1ilel§t1c W * Once the shaker table was turned off, fertilized eggs settled 20 - ] significantly different (Figure 2). Therefore, fertilization 1s
concentrations at three ditferent sperm dilutions. we to the bottom, microplastics floated to the top, and sperm — E T being lowered by another mechanism. Instead of depleting
found that fert.lhzatlon. success was s1gn1ﬁcant.1y remained in the center of the water column. Sperm was E s o g an é sperm, microplastics lower the amount of egg-sperm
affected by microplastics across all concentrations. collected from the center of the vial following the —— T - [f] contact by interfering with gamete interaction and/or
On average, across all treatments, fertilization success experiment and placed 1n a vial to be frozen for later V- T =T T 1 T viability. When viewing sperm on the hemocytometer, we
was 8.757 compared to 76.25% seen In the control. uantification ¥ = = = observeci aggregations of sperm around microplastic |
Microplastics did not have a statistically significant ° lgertilized e s were collected, analyzed, and then 3 S £ -5 S £ g S £ g g £ 1eces Hogvgevegr this obsefvation was not si Iliiﬁcant
effect on depleting sperm, but this trend followed a R dgg . by . ’h ¢ 0 & % 0 “% S O 3 S O 3 8 P h 0 alt ’ G otas of Labili tg Althoush
similar pattern to fertilization success. Overall, this trans orme nto a p I‘Op(?l‘thIl 1o obtain the percentage o € £ 5 - E 2 < E 3 I - CHOUST 1O @ltel ESUIMALES OF SpELin avallablitty. A HOUS
b ’ eggs fertilized. Sperm vials were thawed, vortexed to o = € the primary mechanism for this reduction 1n fertilization
study indicates that microplastic pollution represents a S8 | - SP d eich I ’ ducted °c 2 8 8 g % pruhaty 1 . 1d poi h
significant threat to aquatic and marine species that remo}xl/e clumps, and ei1ght re.p 1cate counts were con pcte . SECCGSS 1S not ¢ ebar? 1t c.ou .po(int tot be §per(1111 "
reproduce by broadcast spawning. %111l a fefmocyftorpeterlto thaln an accurat.e1 c];)?.centraglon. O cbem.oattract.ant eimng 1lrlnpanl'e , €228 belmi \zlyrpalllgell y
C. e C(.)t 0 IIllC.I'Op aS.tICS onl Spen,n avatlability an Figure 1. The relationship between fertilization success and microplastics grouped by 4bIasIon, Ot 1mp,aCt to the po yspermy. O(,: - With t 6
fertilization was nvestigated by using a one-way ANOVA. microplastic treatments (p <.001). This figure demonstrates the dramatic effect current cumulative pressures that marine life face, this
B ackg round » Dependent variables with a significant interaction term microplastic has on the amount of fertilization that occurs. Control = 0 mg/mL, LC = study sheds light on the potential effects of this ubiquitous
: : 0.0006 mg/mL, MC 0.0013 mg/mL, and HC = 0.0027 mg/mL. Bars represent 1 SE from : : : : :
. Throueh the additive off e urh . q were subsequently analyzed using multiple post-hoc t- the mean. Stars above bracket represent level of significance when compared to the contaminant and provides a guideline for evaluating the
rough the additive eliect ol urban regions an tests, and experiment-wise error was corrected for with Contfr0|- SIS e I il T Ce oS R e Gl [peb RIS HI eI impact of microplastics on fertilization success.
constant urﬁan de\;ek;lpmenlt,l water dramagef Bonferroni’s correction. Bonferroni's correction. *p<.05, **p<.01, ***p<.001 Fertilization success is a crucial step in recruitment and a
systems collect and channel large amounts O

significant decrease 1n fertilization can result 1n a
i bottleneck within a population, especially following a large

microplastics into surrounding aquatic

1,2 == . .
watersheds, SUC.h as streams, lakes, and gulfs t ¢ t t disturbance. Our results suggest that ecologically relevant
\])therg they begm.to break Flown. ) | [ ‘— o T concentrations’ of microplastics severely diminish

* Broadcast-spawning organisms use the

fertilization success 1n Arbacia punctulata by interfering
with gamete performance, demonstrating that
anthropogenic plastic pollution can impair and lower the

reproductive strategy of releasing all their e
gametes directly into the water column, usually at
the same time and place’*. . -

. . . . B T Treatment reproductive fitness of commercially important spawning
* Previous studies have shown that an increase in - . —~— control species
® Spermn Post-Fertilization » b= HC :

particle density within the water column (e.g., silt
® Sperm Pre-Fertilization == C

or clay) can cause a significant decrease 1n i ) )
external fertilization success in spawning 2y t Future Directions

individuals>-°.
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With an expected intensification of the hydrological

: : " cycle®?, the amount of runoff from urban areas will most
Ob J ective 575 - = . : likely increase. Therefore, due to the growing amount of
¥ P — ———— plastic pollution that could end up 1n this runoff,
This experiment aims to understand the effect of G D 1 | understanding the effect of microplastics on aquatic
microplastics on fertilization by simulating s e i ™ P P i ecosystems 1s crucial. Future studies must expand across
reproduction events and quantifying sperm multiple species and organisms and investigate the effect
b . : 4 o y. & 5P : Figure 2. The influence of microplastic concentration on sperm concentration. This figure Figure 3. The influence of sperm concentration on fertilization. In general, we see , b p = , , & ,
concentration fOHOWIHg fertilization to pr0V1de more shows the sperm concentration prior to and following fertilization for each treatment. Control fertilization increasing with sperm concentration with variation due to presence of mlCTOPIaStICS have on HlOl”tahty, behavior, Tepl‘OdUCthe
lnformatlon on hOW broadcast Spawning lndIVlduals = 0 mg/mL, LC = 0.0006 mg/mL, MC 0.0013 mg{mL, and HC = .0.0.0.27 mg/mL. Bars microplastics. Overall, sperm had a significant effect on fertilization (p=0.046). success, and neural reSponses to provide accurate and
ffected by hich ts of plasti [ut; represent 1 SE from the mean. Sperm concentrations were not significantly different between : : — : :
arc allccicd by high amounts o1 plasic poliution. the control and treatments (p>.05). Sperm concentrations post-fertilization across all vials relevant information to assist in conservation plannlng°

were not significantly different from pre-fertilization (p>.05).
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