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Abstract
Midwater trawl information from RV Armstrong cruise AR89 during May 2025. Trawls were conducted at
various locations around the Lucky Strike vent field on the Mid-Atlantic Ridge.
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Coverage

Location: Mid-Atlantic Ridge; Lucky Strike vent field; sites: Sintra, Y3, Helene, White Chapel, Bairro Alto, and
Elisabeth

Methods & Sampling

During cruise AR89, at night, trawls were conducted with a 3 m² Tucker Trawl, consisting of 1/4-inch knotless
nylon for the primary net, 290 mesh for the secondary net and cod-end, and 290 mesh in the cod-end. The
net was equipped with a timer that allowed it to open at the required depth and then close before being
brought to the surface.

At the end of the net was a temperature-insulated cod-end that closed when the net closed, ensuring that
animals were brought up in cold water and were not exposed to light during ascent to the surface. Once at the
surface, the cod-end was detached from the net and brought into a light-tight room, where animals were
sorted under dim red light.

Problem Description

No problems or issues associated with this dataset have been reported by the dataset authors.

https://www.bco-dmo.org/dataset/1009655
https://www.bco-dmo.org/project/874464
https://www.bco-dmo.org/person/877609
https://www.bco-dmo.org/person/877612
https://www.bco-dmo.org/person/877605
https://www.bco-dmo.org/person/546480
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Parameters

Parameters for this dataset have not yet been identified
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Instruments

Dataset-
specific
Instrument
Name

Midwater Tucker Trawl

Generic
Instrument
Name

Midwater Trawl

Dataset-
specific
Description

Midwater Tucker Trawl constructed at Harbor Branch Oceanographic according to chief
scientist specifications Puffer Fish for eDNA water collections.

Generic
Instrument
Description

A mid-water or pelagic trawl is a net towed at a chosen depth in the water column to catch
schooling fish such as herring and mackerel. Midwater trawl nets have very large front openings
to herd schooling fish toward the back end where they become trapped in the narrow "broiler".
The sides of the deployed net are spread horizontally with two large metal foils, called "doors,"
positioned in front of the net. As the trawler moves forward, the doors, and therefore the net,
are forced outward, keeping the net open. This instrument designation is used when specific
make and model are not known.
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Deployments

AR89
Website https://www.bco-dmo.org/deployment/1009646
Platform R/V Neil Armstrong
Start Date 2025-05-07
End Date 2025-06-05
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Project Information

Collaborative Research: Visual adaptations in hydrothermal vent shrimp and the role in feeding
modalities and habitat selection (Vent Shrimp Vision)

Coverage: Mid-Atlantic Ridge Lucky Strike and Rainbow vent sites

NSF Award Abstract:

Hydrothermal vents have given rise to remarkable marine ecosystems that contain organisms with specific
adaptations for surviving in this extreme environment. Alvinocarid decapod shrimp are among the most

https://www.bco-dmo.org/deployment/1009646


abundant animals inhabiting these habitats and can be found in massive swarms at Pacific, Indian and Atlantic
vent sites. Different species are found at different vent sites; and when species occupy the same vent site,
some species are found close to the vents, with others on the periphery. Previous studies have demonstrated
that vent shrimp species with enlarged eyes on their backs rely primarily on carbon provided by bacteria on the
sides of black smokers, while others with fused, forward-facing eyes are predators/scavengers, around the
vent periphery, suggesting that there may be a correlation between eye structure, feeding mode and habitat
selection. However, adult vent shrimp are thought to be blind, but this conclusion may have resulted from the
eyes being severely damaged due to collections under extremely bright submersible lights. Using methods the
PIs have developed over decades to collect deep-sea species with extremely sensitive visual systems without
blinding them, the visual systems of vent shrimp will be examined. These studies will be coupled with a
systematic survey of pelagic and benthic light production (luminescence ? both non-living chemiluminescence
and triboluminescence as well as biological bioluminescence) at the vents to determine if vent shrimp can see
any of these light sources. The results of this research will significantly advance the fields of vent biology and
visual ecology, potentially transforming our current understanding of how light is generated at vent sites and
how animals use this light to survive, as well as providing possible hypotheses as to how vent shrimp find
these locations, and why different vents (diffuse, white smokers, black smokers) are dominated by different
shrimp species. This proposal will support three graduate students, one postdoc and six undergraduate
students, and outreach will be extended to secondary schools in three states by creating curriculum and
activities correlated with this research that will help teachers blend this research into their STEM curricula.

Originally described as eyeless, vent shrimp are now known to undergo dramatic transformations in eye
morphology with some species having massive fused eyes on their backs (dorsal eyes), while others have
fused anterior eyes, and these different eye structures may be correlated with their feeding preferences.
However, all the structural studies that have been undertaken on the benthic adults suggest that they are blind
or the eyes are degenerating. In addition, the supposition that the vent environment lacked enough ambient
light to make the metabolic costs of vision worthwhile supported this conclusion. Other structural studies,
however, demonstrated that the pelagic post-larvae/juveniles have stalked eyes with normal ultrastructure, and
it is therefore unlikely that the metamorphosis from normal stalked eyes (post-larvae) to the huge dorsal eyes
(adults) results in a degenerated eye. The ?degeneration? likely resulted from photoreceptor destruction
occurring during collections of benthic adults under extremely bright submersible lights. There may also be
several sources of sufficient ambient light produced by both abiotic triboluminescence/chemiluminescence as
well as bioluminescence. Although several studies suggest bioluminescence does not exist at these vent sites,
incorrect methodology may have resulted in this conclusion. This project will use genetic techniques to allow
for post-larvae-adult matching; physiological experiments to provide information on photosensitivity (absolute
sensitivity as well as color sensitivity, as there has been speculation that the benthic adults may be able to see
infrared light) in both post-larval and adult shrimp; ultrastructural techniques to characterize eyes collected in
the dark as well as under bright submersible lights; and low-light imaging techniques to examine sources of
abiotic and biotic light in the vent environments. These data will be utilized together with computation modeling
to determine if vent light sources are visible to hydrothermal vent shrimp eyes over relevant distances. These
unusual visual systems of vent shrimp, likely serving as extremely sensitive light receptors, may also serve as a
model for low-light camera systems, much as the optics of lobster eyes served as a model for designing an
ultra-sensitive X-ray telescope.

This award reflects NSF's statutory mission and has been deemed worthy of support through evaluation using
the Foundation's intellectual merit and broader impacts review criteria.
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Funding

Funding Source Award
NSF Division of Ocean Sciences (NSF OCE) OCE-2154168
NSF Division of Ocean Sciences (NSF OCE) OCE-2154144
NSF Division of Ocean Sciences (NSF OCE) OCE-2154124
NSF Division of Ocean Sciences (NSF OCE) OCE-2154146
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https://www.nsf.gov/awardsearch/show-award?AWD_ID=2154168
https://www.bco-dmo.org/award/879696
https://www.nsf.gov/awardsearch/show-award?AWD_ID=2154144
https://www.bco-dmo.org/award/879698
https://www.nsf.gov/awardsearch/show-award?AWD_ID=2154124
https://www.bco-dmo.org/award/879700
https://www.nsf.gov/awardsearch/show-award?AWD_ID=2154146
https://www.bco-dmo.org/award/879702

