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The TROPICS experiment

.Bocas Del Toro

» Long-term field study on the relative
impacts of oil and dispersed oil to
nearshore tropical communities.

» Designed to identify and evaluate the Gulf of Panama

environmental trade-offs of chemical
dispersant use in tropical marine and
subtidal systems. <, 3 ‘Las Tablas
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Original experiment: data at 3-4 days and 4, 7, 12 and 20 months (1984-36)
* Follow-up monitoring: 1994 (10 yr), 2001 (17 yr) 2004 (20 yr), 2009 (25 yr), 2013 (29 yr) & 2016 (32 yr).
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Oil site

Oil site: moderate exposure (1L/m?, 6 bbl, 953 L)

Dispersed oil site: high exposure (4.5 bbl, 715 L)
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Mangrove canopy

Oil site
* Significant % in % canopy density (significant
defoliation) and # in % open canopy.

Dispersed oil site
* Sublethal effects including leaf shedding and reduced
leafing at dispersed site.

* No change in canopy density.

Trees and seedlings

Oil site
* Loss of adult trees (17% after 7 mo, 46% after 10 yr).

« Significantly # number of seedlings after 10 yr; more
mature trees and seedlings than dispersed or
reference sites after 29 yr.

Dispersed oil site
* No initial loss of adult trees. Changes in seedling
abundance similar to reference site after 10 yr.
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Mangrove fauna
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Mangrove tree snails

Oil site
e Abundance ¥ by 49%, slower recovery (recovered to
~ pre-exposure after 1 yr).

e Vertical upward shift in remaining population for at
least 20 mo.

Dispersed oil site
« Abundance ¥ by 48%, recovered by 1 yr.

Mangrove oysters

Oil site
» 87.5% survival after 4 dy, 81.2% after 4 mo (C. rhiz).

* High tissue hydrocarbons (679 ppm at 3 dy), similar
to pre-exposure after 1 yr.

Dispersed oil site
* 96.9% survival after 4 dy, 60.9% after 4 mo (C. rhiz).

* High tissue hydrocarbons (507 ppm at 3 dy) similar to
pre-exposure after 1 yr.
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July 2016, 32 yr

photos courtesy PA Schuler and RE Dodge, video by N Turner




Dispersed oil site

- ’ July 2016, 32 yr

photos courtesy PA Schuler and RE Dodge, video by N Turner
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Seagrass flora
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Oil site Dispersed oil site
* Non-significant % in growth rate over 20 mo. « Non-significant ® in growth rate over 20 mo, similar to reference site.
* Plant density gradually but significantly %  Plant density significantly % after 3 mo, but significantly # at other
over time. sampling times.




Seagrass fauna
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Oil site Dispersed oil site
* Urchin density % by 6-59% (depending on metric used) * Urchin density ¥ significantly (100%) immediately, remained
immediately after exposure. low through 7 mo.
* Recovery to pre-exposure levels by 7 mo.  Recovery to greater than pre-exposure levels after 1 yr.




Coral reef flora and fauna
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Oil site Dispersed oil site
* No coral bleaching observed, no significant effects on * Coral bleaching and severe sponge impacts immediately after exposure.
coral growth rates. Significantly % growth rate in 1 of 4 coral species.
* Non-significant % in % coral cover at 20 mo. * Significant % % coral cover for at least 20 mo, recovery after 10 yr.

* % plant cover ¥ for 20 mo. * Significant initial ¥ % total animal/organism cover, stabilized after 20 mo.
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July 2016, 32 yr

photos courtesy PA Schuler and RE Dodge, video by NR




Dispersed oil site
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December 1984, 5 dy

photos courtesy PA Schuler and RE Dodge, video by NR Turner



Conclusions

» Oiling of mangroves and leaching of
entrapped oil from contaminated sediments
resulted in adult mangrove loss, affecting
complex balance between long-lived trees
and short-lived inhabitants.

» Dispersant reduced impacts to the mangrove
forest, sediments, and structural elevation of
the environment; relatively short-term loss of
invertebrates less important than
preservation of habitat structure.
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Defoliation and mortality of
adult mangroves, long-term .
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High intertidal sediment contamination,
low water column exposure
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Long-term impacts from sediment contamination

[and habitat alterations

Two different regimes of impact and
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recovery related to pathway of exposure

No significant impacts to
adult/juvenile mangroves

Dispersed oil

Low intertidal/subtidal sediment contamination,
high water column exposure

mangrove

coral reef

Significant impact to seagrass
intertidal invertebrates [

Significant impact to seagrass invertebrates
and corals, reduction in coral growth rate




Recommendations

» Experimental design:

©)

®)
©)
©)

Replication of treatment sites, additional controls.

Comprehensive baseline data and analytical chemistry.

Long-term (decadal) monitoring to resolve temporal scale of recovery.
Assessment of changes in community structure and interactions,
trophic transfer in connected habitats.

Environment and exposure co-factors (temperature, UV, acidification,
oil weathering).

» Sampling design:

O

Sampling methods that minimize secondary impacts.

o Sampling intervals that capture natural spatial and temporal

variability, recruitment patterns, changes in habitat use by organisms.
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