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The Southwest Fisheries Science Center Fisheries Ecology
Division Habitat Ecology Team
(http:/swfsc.noaa.gov/HabitatEcology/) carries out research
on deep-water California demersal communities in
untrawlable habitats. For over twenty years, we have used a
human-occupied submersible (HOV; Figure 21) to conduct
hundreds of visual surveys of juvenile and adult demersal
fish species and their habitats on the continental shelf and
slope in 20-440 m water depths off southern and central

California. Results of these surveys in conjunction with
seafloor habitat maps have been used to (1) implement and
initiate long-term monitoring of spatial management
strategies, such as marine protected areas (MPAs), in federal
and state waters; (2) improve stock assessments for
overfished species that occur in complex rock areas; (3)
characterize fish and habitat associations; and (4) determine
distribution and abundance of marine debris, corals,
sponges, and other invertebrates in deep water.

Figure 21. The yellow Delta (right) and red Dual Deepworker (left) research submersibles accommodate one
scientific observer and one pilot, and were operated to a maximum depth of 365 m (Delta) and 440 m (Dual

Deepworker) at a survey speed of 0.5-1.0 kis.
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Human-Occupied Submersibles (cont'd)

Collaborators in our program are from University of the detection and identification of a diverse group of similar-
California, Santa Barbara and Moss Landing Marine looking, often cryptic species in high-relief rock habitats. The
Laboratories, among others. ability to reliably identify and count target species is a key
requirement of accurate stock and habitat assessments.
Our HOV surveys follow protocols that have been vetted and Other advantages in using an HOV include: portable platform
peer-reviewed in the scientific literature. A pilot operates the used on a variety of support vessels and in a variety of ocean
HOV while an experienced scientist identifies and counts all conditions; highly maneuverable and tractable particularly in
fish species along a quantitative transect and estimates fish high-relief topography; and a relatively small environmental
length using paired lasers as a guide. Each transect is impact in terms of artificial light, sound, and motion produced
annotated in real-time by the scientific observer and by the HOV. In addition, the reaction of fishes to an HOV has
documented with multiple video cameras inside and outside been found to be far less than reaction to a Phantom
the HOV. The HOV is equipped with a Doppler velocity log remotely operated vehicle (ROV) while in survey mode.
and ring-laser gyrocompass to accurately locate and Presently the main disadvantage in using a small HOV is that
measure each transect, a manipulator arm for specimen these vehicles are no longer available. The obvious solution
collections, and CTD sensors to record temperature, to this challenge is for the underwater research community to
conductivity (salinity), pressure (depth), and oxygen commit to HOVs as a valuable survey tool and to secure
concentration during the dives. The primary advantage to funding to build and maintain a new HOV for underwater
using an HOV is that in situ scientific observations enhance research on the west coast.

References of the SWFSC/FED Habitat Ecology Team as Relevant to Manned Submersible Research

Yoklavich, M., T. Laidig, A. Taylor, D. Watters, L. Krigsman, and M. Love. 2013. A characterization of the Christmas tree black
coral (Antipathes dendrochristos) community on three seamounts in the Southern California Bight from a survey using a
manned submersible. A report to NOAA Deep-sea Coral Research and Technology Prog. 82 p.

Yoklavich, M., T. Laidig, D. Watters, and M. Love. 2013. Understanding the capabilities of new technologies and methods to
survey west coast groundfishes: results from a visual survey conducted in 2011 using the Dual Deepworker manned
submersible at Footprint and Piggy Banks off Southern California. Final report to NMFS F/ST (R. Methot). 28 p.

Huff, D.D., M.M.Yoklavich, M.S. Love, D.L. Love, F. Chai, and S.T. Lindley. 2013. Environmental factors that influence the
distribution, size, and biotic relationships of the Christmas tree coral Antipathes dendrochristos in the Southern California
Bight. Marine Ecology Progress Series 494:159-177.

Laidig, T.E., L.M. Krigsman, and M.M. Yoklavich. 2013. Reactions of fishes to two underwater survey tools, a manned
submersible and a remotely operated vehicle. Fishery Bulletin, U.S. 111:54-67.

Yoklavich, M. and H.G. Greene. 2012. The Ascension-Monterey Canyon System — Habitats of Demersal Fishes and Macro-
invertebrates Along the Central California Coast of the USA. 739-750 p. In: PT. Harris and E.K.Baker (eds.) Seafloor
Geomorphology as Benthic Habitat: GeoHab Atlas of Seafloor Geomorphic Features and Benthic Habitats. Elsevier Inc.,
London.

Watters, D.L., M. Yoklavich, M. Love, and D. Schroeder. 2010. Assessing marine debris in deep seafloor habitats off California.
Marine Pollution Bulletin 60:131-138.

Laidig, T.E., D.L. Watters, and M.M. Yoklavich. 2009. Demersal fish and habitat associations from visual surveys on the central
California shelf. Estuarine, Coastal and Shelf Science 83:629-637.

O’Farrell, M.R., M.M. Yoklavich, and M.S. Love. 2009. Assessment of habitat and predator effects on dwarf rockfishes (Sebastes
spp.) using multi model inference. Environmental Biology of Fishes 85:239-250.

Love, M.S., M. Yoklavich, and D.M. Schroeder. 2009. Demersal fish assemblages in the Southern California Bight based on visual
surveys in deep water. Environmental Biology of Fishes 84:55-68.

Yoklavich, M. M. and V. O’Connell. 2008. Twenty years of research on demersal communities using the Delta submersible in the
Northeast Pacific. In: J.R. Reynolds and H.G. Greene (eds.) Marine Habitat Mapping Technology for Alaska. Alaska Sea Grant
College Program, University of Alaska Fairbanks. DOI 10.4027/mhmta.2008. 10:143-155.

Return to Table of Contents 31



Human-Occupied Submersibles (cont’'d)

Love, M.S. and M. Yoklavich. 2008. Habitat characteristics of juvenile cowcod, Sebastes levis (Scorpaenidae), in Southern
California. Environmental Biology of Fishes 82:195-202.

Starr, R. and M. Yoklavich. 2008. Monitoring MPAs in deep water off central California: 2007 IMPACTsubmersible baseline survey.
CA Sea Grant College Program Publ. No. T-067: 1- 22.

Yoklavich, M., M. Love, and K. Forney. 2007. A fishery- independent assessment of an overfished rockfish stock, cowcod
(Sebastes levis), using direct observations from an occupied submersible. Canadian Journal Fisheries and Aquatic Sciences
64:1795-1804.

Anderson, T.J. and M.M. Yoklavich. 2007. Multi-scale habitat associations of deep-water demersal fishes off central California.
Fishery Bulletin, U.S. 105:168-179.

Baskett, M., M. Yoklavich, and M. Love. 2006. Predation, competition, and the recovery of overexploited fish species in marine
reserves. Canadian Journal Fisheries and Aquatic Sciences 63:1214-1229.

Love,M. and M.Yoklavich. 2006. Deep Rock Habitats, 253-266. In: Allen, Horn, and Pondella (eds.) The Ecology of Marine Fishes:

California and Adjacent Waters. UC Press.

Tissot, B.N., M.M. Yoklavich, M.S. Love, K.York, and M. Amend. 2006. Benthic invertebrates that form habitat on deep banks off
southern California, with special reference to deep sea coral. Fishery Bulletin, U.S. 104:167-181.

Yoklavich, M. and M. Love. 2005. Christmas tree corals: a new species discovered off southern California. Current: The Journal of
Marine Education 21:27-30.

Anderson, T. J., M. M. Yoklavich, and S. L. Eittreim. 2005. Linking fine-scale groundfish distributions with large-scale seafloor

maps: issues and challenges of combining biological and geological data. American Fisheries Society Symposium 41:667-678.

Yoklavich, M.M., G.M. Cailliet, R.N. Lea, H.G. Greene, R. Starr, J. deMarignac, and J. Field. 2002. Deepwater habitat and fish
resources associated with the Big Creek Ecological Reserve. CalCOFI Reports 43:120-140.

Love, M.S., M.Yoklavich and L. Thorsteinson. 2002. The Rockfishes of the Northeast Pacific. University of California Press. 405
pages.

Yoklavich, M., H. G. Greene, G. Cailliet, D. Sullivan, R. Lea, and M. Love. 2000. Habitat associations of deep-water rockfishes in
submarine canyon: an example of a natural refuge. Fishery Bulletin, U.S. 98:625-641.

Yoklavich, M.M., G.M. Cailliet, and G. Moreno. 1993. Rocks and fishes: submersible observations in a submarine canyon.
Proceedings of the American Academy of Underwater Sciences: 13th Annual Scientific Diving Symposium pp. 173-181.

Return to Table of Contents

a






TABLE oF CONTENTS

Executive Summary . .. ... 1
Introduction. . ... ... 3
The Workshop Agenda . ....... ... . 4
Presentation Summaries
Seabed Observation and Sampling System . ............................ 5
Camera Pyramid . . . . .. ... ... 6
Low Cost Towed Camera Sled & Fixed Trap Monitoring Systems ............. 9
Video Lander, A Drop Camera System . .. ......... ... ... ... .. ..., 1
WHOI-MISO TowCam System . ... 13
Habitat Mapping Camera System (HabCam) . ..................... 17
Kraken Il ROV and ISIS Towed CameraSled . ........................... 20
Remotely Operated Platform for Ocean Science (ROPOS) ................. 22
Okeanus Explorer’s Dedicated Dual Body ROV's . ....................... 26
GAVIA Autonomous Underwater Vehicle . ................ ... ... L. 28
Human-Occupied Submersibles . .............. ... ... L 30
General DisCUSSION . . . ..ot 33
Appendix 1: List of Workshop Participants and Collaborators . .................... 35

Click on a subject for quick link to the page.

This publication is the result of work sponsored by New Jersey Sea Grant with funds
from the National Oceanic and Atmospheric Administration (NOAA) Office of Sea
Grant, U.S. Department of Commerce, under NOAA grant #NA100AR4170075 and
#NA140AR4170085 and the New Jersey Sea Grant Consortium. The statements,
findings, conclusions, and recommendations are those of the author(s) and do not
necessarily reflect the views of New Jersey Sea Grant or the U. S. Department of
Commerce. NJSG-14-872

Cover Photos - Peter Auster, Mary Yoklavich, Dan Fornari and Tim Shank



Appendix 1: Participants List and Collaborators

Undersea Imaging Workshop Participants

Name

Peter Auster

Ivar Babb Ivar
Scott Gallager
Tim Shank

Dan Fornari
Page Valentine
Dann Blackwood
Kevin Stokesbury
Mary Yoklavich
Waldo Wakefield
Joseph Godlewsk
Vic Nordal
Martha Nizinski
Rich Langton
Dave Packer
Jennifer Samson
Steve Fromm
Jeff Pessutti
Vince Guida
Thomas Noj
Peter Rowe

Lisa Aromando

Prasanna Kannappan

Brad Stevens

Wilmelie Cruz-Marraro

E-mail Address

peter.auster@uconn.edu
ivar.babb @uconn.edu
sgallager@whoi.edu
tshank@whoi.edu
dfornari@whoi.edu
pvalentine @usgs.gov
dblackwood @usgs.gov
kstokesbury @umassd.edu
mary.yoklavich@noaa.gov
waldo.wakefield @noaa.gov
joseph.godlewski@noaa.gov
vic.nordahl@noaa.gov
martha.nizinski@noaa.gov
rich.langton @noaa.gov
dave.packer@noaa.gov
jennifer.samson @noaa.gov
steven.fromm@noaa.gov
jeffrey.pessutti@noaa.gov
vincent.guida@noaa.gov
thomas.noji@noaa.gov
prowe @njseagrant.org
laromando @njseagrant.org
prasanna@udel.edu
bgstevens @umes.edu
wcruz-marrero @umes.edu

Undersea Imaging Workshop Collaborators

Name

David Lovalvo
Art Trembanis
Keith Shepherd
Ray Morgan

Giora Proskurowski

Deborah Kelley
Dan Cullen

Robert Hannah
Matthew Blume

E-mail Address

david.lovalvo@noaa.gov
art@udel.edu
shepherd@ropos.com
morgan @ropos.com
giora@uw.edu

dskelley @uw.edu
dwcullen@umes.edu
bob.w.hannah @state.or.us
matthew.blume @state.or.us

Institutional Affiliation

University of Connecticut at Avery Point

NURTEC / University of Connecticut at Avery Point

Woods Hole Oceanographic Institution

Woods Hole Oceanographic Institution

Woods Hole Oceanographic Institution

U.S. Geological Survey

U.S. Geological Survey

University of Massachusetts Dartmouth

Southwest Fisheries Science Center, Santa Cruz
Northwest Fisheries Science Center, Newport Field Station
Northeast Fisheries Science Center, Woods Hole Lab
Northeast Fisheries Science Center, Woods Hole Lab
NEFSC, National Systematics Laboratory

Northeast Fisheries Science Center, Orono Field Station
Northeast Fisheries Science Center, James J. Howard Lab
Northeast Fisheries Science Center, James J. Howard Lab
Northeast Fisheries Science Center, James J. Howard Lab
Northeast Fisheries Science Center, James J. Howard Lab
Northeast Fisheries Science Center, James J. Howard Lab
Northeast Fisheries Science Center, James J. Howard Lab
New Jersey Sea Grant Consortium

New Jersey Sea Grant Consortium

University of Delaware, Mechanical Engineering

University of Maryland Eastern Shore

University of Maryland Eastern Shore

Institutional Affiliation

NOAA's Okeanos Explorer

University of Delaware

Canadian Scientific Submersible Facility
Canadian Scientific Submersible Facility
University of Washington

University of Washington

University of Maryland Eastern Shore
Oregon Department of Fish and Wildlife
Oregon Department of Fish and Wildlife

Return to Table of Contents

35



