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» Heceta Bank — site of interdecadal
investigations of fish-habitat relationships
— Why study the bank?
— Overview of research projects
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Why study Heceta Bank?

Historical site of pioneering work where direct observations
techniques were applied by Hixon et al. to study fish and
invertebrate communities.

Arguably the largest and most important deepwater rocky
bank in the Pacific Northwest.

Site of one of the first high-resolution multibeam seafloor
mapping projects off Oregon and Washington (MBARI,
PMEL, OSU, UNH, and NWFSC).

Focus for many past, ongoing, and future physical and
biological oceanographic process studies at Oregon State
University (e.g., North Pacific GLOBEC, Coastal Ocean
Process funded COAST).

Why ..(continued)

Part of a growing
network of sites along
the west coast of North
America where advanced
technologies for seafloor
mapping and direct
observation are
supporting ongoing
habitat-based groundfish
research.

Heceta Bank — 1980's

* NOS chart - Best data available

« Very little information known
about substrate texture and
composition
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Methods

« ROPOS ROV 2000 & 2001 video observations

— Classify the habitat types observed in the video with
the binary habitat classification system.

— ldentify, count and size all taxa of fish.

« Select the 10 dominant habitat types as first
observed in the historical data.

» Combine the fish and
habitat data to determine
rank order abundance of
fishes by major habitat

classification. .

Habitat Classification

Binary habitat classification system (after Hixon et al. 1991)

First letter Second letter
Primary substrate Secondary substrate
> 50% FOV >20% FOV

Example: MC >50% mud, >20% cobble
Definition: habitat patches >30 sec. (min patch length ~450-650 m)

increasing relief

&

<

R: rockridge B: boulder C: cobble P: pebble S: sand M: mud

18

Fish Abundance by Habitat Type

1. Select the 10 dominant habitat types observed in the
historical Delta submersible dives.

Ridge Boulder Cobble  Mud

_ RR BB CB MB
3 BC cc MC
5 cM MP
S

g MM

2. Examine the distribution of those habitats at each of the
historical stations visited by ROPOS in 2000 and 2001.
19

Habitat
Distribution
by
Historical
Station
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Key Points

* Dominant habitat type
in the shallowest
portion of the bank is
rock ridge.

« Dominant habitat types
along the flanks of the
bank are cobble and
mud.

« Habitat diversity varies
across the bank and
from site to site.
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Fish Abundance by Habitat Type

3. Collapse the 10 dominant habitat types into their
4 primary components and assess the ROA of fishes for
each of those 4 types.

RR BB CB MB
BC CcC MC

CM MP

MM

Ridge Boulder Cobble Mud
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Fish
juvenile rockfish complex
pygmy rockfish
pygmy-Puget complex
yellowtail rockfish

No. | Density | Percentof
seen | (fish/ha) | assemblage
6541 1347.4 37.1%
4055 835.3 23.0%
3801 | 783.0 21.5%
863 177.8 4.9%

un-ID rockfish 725 149.3 4.1%
rosethorn rockfish 718 147.7 4.1%
No. Density Percent of e
. - 0.5%
Fish seen (flwblage ot
H H H 0.3%
juvenile rockfish complex 6541 1347.4 37.1% 0%
= 0.3%
pygmy rockfish 4055 835.3 23.0% 0
0.2%
pygmy-Puget complex 3801 783.0 21.5% 0.2%
. " 0.2%
yellowtail rockfish 863 1%~ 9% 0.1%
T 0.1%
< widow rockfish > 17 35 0.1%
hagfish 12 25 0.1%
Dover sole 7 14 0.0%
un-ID blenny-like fish 6 12 0.0%
un-ID mottled poacher 6 12 0.0%
spotted cusk eel 5 10 0.0%
un-ID eelpout 5 1.0 0.0%
un-ID sml flatfish 3 0.6 0.0%
blackeye goby 3 0.6 0.0%
un-ID Icelinus sculpin 3 0.6 0.0%
Pacific halibut 2 04 0.0%
un-ID eelput 2 04 0.0%
bigfin eelpo 2 04 0.0%
10z oo
OISR 1 0.2 0.0%
F 00
et o 1 0.2 0.0%
longnose skate 1 0.2 0.0%
un-ID skate 1 02 0.0%
starry skate 1 0.2 0.0%
tiger rockfish 1 02 0.0%
wolf eel 1 02 0.0%
Grand Total 176m

Density | Percent of

Fish Count  (fish/ha) assemblage
sharpchin rockfish 4292 1790.1 27.8%
unkn rockfish 2878  1200.4 18.7%
juvenile rockfish complex 2699 11257 17.5%
Puget Sound rockfish 1868  779.1 12.1%
pygmy-Puget complex 920 = 383.7 6.0%
rosethorn rockfish 752 313.7 4.9%
. 4.4%
Density | Percent of 2o
Fish Count (fish/ha) assemblage o
sharpchin rockfish 4292 | 1 .8% 056
0.3%
unkn rockfish 2878 1 7% 0%
juvenile rockfish complex 2699 @ 1%25. 5% S
. 0.1%
Puget Sound rockfish 1868 = 779.1 12.1% 01w
pygmy-Puget complex 920 383.7 6.0% ot
. 0.1%
rosethorn rockfish 752 313.7 4.9% 0%
tiger rockfish 7 29 3%
Dover sole 4 17 0.0%
unkn skate 3 13 0.0%
prickleback 2 0.8 0.0%
bigfin eelpout 2 0.8 0.0%
rex sole 2 0.8 0.0%
unkn poacher 2 08 0.0%
greenspotted rockfish 1 0.4 0.0%
longnose skate 1 0.4 0.0%
unkn large rockfish 1 0.4 0.0%
ol 1 04 0.0%
# 1 04 0.0%
Pat aRe 1 0.4 0.0%
unkn eelpout 1 0.4 0.0%
Grand Total 15425




Dover sole

Fish
sharpchin rockfish

Density | Percent of

Count| fishiha) | assemblage

1558 381 | 263%
786 1088 133%

Donsity| Percentol
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Grand Total 5913
Density = Percent of
Fish Count| (fish/ha)  assemblage
Dover sole 420 2226 26.9%
unkn sml flatfish 192 1018 12.3%
M M unkn mottled poacher 109 = 57.8 7.0%
sharpchin rockfish 98 519 6.3%
greenstriped rockfish 90 477 5.8%
rex sole 86 456 5.5%
hiafin eelnout 8 1.3 5.0%
Density = Percent of [me — su
. . 27.6 3.3%
Fish Count | (fish/ha) assemblage [z: 20
Dover sole 420 | 222.6 26.9% s ie
B o s
unkn sml flatfish 192 101.8 12.3% o1 | 1w
unkn mottled poacher | 109 57.8 7.0% oo 07
. " 37 0.4%
sharpchin rockfish 98 51.9 6.3% a7 3532
greenstriped rockfish | 90 47.7 5.8% 2 o
rex sole 86 45.6 5.5% B om
16 om
bigfin eelpout 78 41.3 5.0% 16 [ om
unkn blenny-like fish 2 11 0.1%
lingce 2 11 0.1%
stripetail rockfish 2 11 0.1%
big skate 1 05 0.1%
canary rockfish 1 05 0.1%
Pacific hagfish 1 05 0.1%
pygmy rockfish 1 05 0.1%
redbanded rockfish 1 05 0.1%
sablefish 1 05 0.1%
sanddab. 1 05 0.1%
squid 1 05 0.1%
tiger rockfish 1 05 0.1%
unkn poacher 1 05 0.1%
unkn eelpout 1 05 0.1%
Grand Total 1560




To Summarize...

B Juvenile rockfish
B Sharpchin
O Rosethorn
B Dover sole

Percent of Assemblage
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Conclusions

« Habitat diversity on Heceta Bank varies across
the bank and within smaller regions along the
bank.

« These habitats support a wide variety of
demersal fishes, with the highest fish densities
being juvenile rockfish in rock ridge and
boulder habitats.

« Species variability with secondary habitat
suggests microhabitats are important to habitat

selection by fishes.
30

Future Work

+ Canonical correlation analysis will be used to
statistically examine interactions between
fishes, invertebrates and substrate.

+ Relate the direct observation studies to the
information obtained from traditional trawl
surveys.

» The NWFSC acoustic and habitat teams are
developing a program to bring hydroacoustics
into our surveys of untrawlable habitat to
assess benthopelagic fishes that are not well
suited to seafloor ROV and submersible
investigations. a

Future Work

...(continued)

¢ Combine the small-scale
observations from ROPOS
with the high-resolution
EM300 imagery to:
— Estimate the abundance of
commercially important

groundfish species for the
entire bank.

— Provide the first step toward
regional extrapolation of
fish biomass.

32




Acknowledgements

People

Allison Bailey
Jennifer Bloeser
Keith Bosley

Ric Brodeur
Chris Goldfinger
Kathy Greenwood
Gerald Gunneri
Mark Hixon
Milton Love
Jennifer Menkel
Jodi Pirtle
Noelani Puniwai
Chris Romsos
Keri York

ROPOS team

R/V Ronald H. Brown

Funding Agencies

NOAA Fisheries: SW and NW Fisheries Science Centers

Office of Oceanic and Atmospheric Research (OAR)

NOAA P, West Coast and Polar Regions Undersea Research Center
NOAA Office of Ocean Exploration

The Cooperative Institute for Marine Resource Studies (CIMRS)

Oregon Sea Gran

N

t
IOAA Oceanic and Atmospheric Research Office of Marine and Aviation Operations
33




