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Of the seven species of Pacific rockfish declared overfished in the California
Current in 2008, yelloweye rockfish (Sebastes ruberrimus) is the only remaining
overfished rockfish species. Part of the original rebuilding plan included
designation of a yelloweye rockfish conservation area, a rocky reef closed off
the Central Coast of Oregon that is closed to bottom fishing. The yelloweye
rockfish conservation area’s ability to help rebuild the population, is predicated
on the theory that demersal rockfishes are relatively sedentary. However, in the
years since being declared overfished, acoustic tagging studies suggested
yelloweye rockfish did not remain in the yelloweye rockfish conservation area.
However, where they went remained a mystery. In this paper we describe the use
of pop-off satellite tags to conduct a mark-recapture study of 11 yelloweye
rockfish tagged within the Stonewall Bank Yelloweye Rockfish Conservation
Area. We used back-in-time particle tracking coupled with an ocean
circulation model in an attempt to increase the precision in the location at
which each tag shed off the fish, and further validated that location by associating
it to the underlying seafloor habitat type. Ten out of eleven tags were shed from
the fish while it was outside the Stonewall Bank Yelloweye Rockfish Conservation
Area’s boundary. While most fish remained within 50 km of the Stonewall Bank
Yelloweye Rockfish Conservation Area, one tagged fish swam to an offshore reef
off Central Washington (~40 km from the shore). Backtracked locations were
more likely over rock than the initial satellite transmission, indicating the method
was effective at identifying tag shed locations. We found no relationship between
days at large, fish sex or length and the distance between release site and shed
location. Our work supports a growing body of work that suggests yelloweye
rockfish have less site fidelity than previously hypothesized.

KEYWORDS

overfished, rockfish, movement, home range, MPA, tagging, yelloweye rockfish

01 frontiersin.org


https://www.frontiersin.org/articles/10.3389/fmars.2025.1539206/full
https://www.frontiersin.org/articles/10.3389/fmars.2025.1539206/full
https://www.frontiersin.org/articles/10.3389/fmars.2025.1539206/full
https://www.frontiersin.org/journals/marine-science
https://www.frontiersin.org
http://crossmark.crossref.org/dialog/?doi=10.3389/fmars.2025.1539206&domain=pdf&date_stamp=2025-02-27
mailto:leif.k.rasmuson@odfw.oregon.gov
https://doi.org/10.3389/fmars.2025.1539206
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/marine-science#editorial-board
https://www.frontiersin.org/marine-science#editorial-board
https://doi.org/10.3389/fmars.2025.1539206
https://www.frontiersin.org/journals/marine-science

Rasmuson et al.

1 Introduction

Fish movement plays a crucial role in the dynamics of fisheries
worldwide. Drivers of movement take many forms including
reproduction, provisioning, escaping predators, and responding to
changing environments. In the marine environment, some fish
species move on the scale of 1000s of kilometers while other
species remain within 10s of meters their entire life (Cooke et al.,
2022). Additionally, a species movement can change across ontogeny
and within a given demographic group (Pearson and Gunderson,
2003; Green and Starr, 2011). The scale and frequency of movement
patterns directly influence stock management boundaries and are
critical data inputs when creating and implementing spatial closures
like marine protected areas (Moffitt et al., 2009; Cadrin et al., 2013).
Therefore, understanding the spatiotemporal scales and causes of fish
movement is essential for effective management and conservation
efforts (Crossin et al., 2017). This is especially critical for species/
stocks with life history characteristics that make them more
vulnerable to overexploitation (e.g., long-lived, slow growing
and maturing).

Yelloweye rockfish (Sebastes ruberrimus) are members of the
long-lived rockfish genus, Sebastes, with the oldest aged individual
aged at 147 years and late age (>20 years) to maturation (Love et al,,
2002; Butler et al,, 2012). As with many other demersal rockfishes, the
prevailing hypothesis is that yelloweye are relatively sedentary with
small home ranges. Similar to seven other long-lived rockfish species
within the California Current Ecosystem, yelloweye rockfish were
declared overfished in 2002 and a rebuilding plan was initiated in
2004 (Pacific Fishery Management Council, 2008) requiring all
targeted fishing of yelloweye rockfish be stopped and bycatch of
the species drastically reduced to counteract declines. As part of this
plan, a single yelloweye rockfish Conservation Area was established in
2005 off Oregon, at Stonewall Bank, where yelloweye rockfish are a
common bycatch species in the Pacific halibut and groundfish
fisheries. The small and singular area (~50 km?, rather than a
larger area or as part of a network of closed areas) was based on
the small home range paradigm for benthic rockfish species; with the
goal to specifically reduce fishing pressure and aid in species recovery
(i.e., fish remain inside the closed area). In the 20 years since, of the
seven rockfish species that were declared overfished, all but yelloweye
have recovered. These six recovered species, while all long lived, have
different life history characteristics; some are semi-pelagic whereas
others are demersal and others live on the continental shelf while
others are primarily found on the continental slope. From a
management perspective, for the Cowcod, Sebastes levis, multiple
species-specific closed areas were established. For the other five
rockfish species (Boccacio- Sebastes paucispinus, Canary- Sebastes
pinniger, Darkblotched- Sebastes crameri, Pacific Ocean Perch-
Sebastes alutus, Widow- Sebastes entomelas) species specific closed
areas were not established, however, larger areas of the coast were
closed to trawling for rockfish. While not recovered, yelloweye are
recovering at rates faster than anticipated — however the species
continues to constrain fisheries (Gertseva and Cope, 2017).

Because spatiotemporal scales and causes of fish movement are
known to impact effective management (Crossin et al., 2017), our
work set out to test assumptions of residency and movement patterns
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in yelloweye rockfish to see if new efforts could be undertaken to
expedite the rebuilding. Some studies have suggested that
assumptions of small home range size in yelloweye rockfish may
have been influenced by low population sizes (O’Connell and Carlile,
1994; Butler et al, 2012). The Oregon Department of Fish and
Wildlife studied how long acoustically tagged yelloweye rockfish
remained inside the offshore Stonewall Bank Yelloweye Rockfish
Conservation Area (Rankin, 2019) and within a nearshore reef
complex (Hannah and Rankin, 2011). In these studies, they found
~78% (7 of 9) of tagged yelloweye rockfish permanently left the
yelloweye rockfish conservation area (Rankin, 2019) and ~67% (6 of
9) fish left the nearshore reef complex (Hannah and Rankin, 2011).
Similarly, one out of three acoustically tagged yelloweye rockfish in
British Columbia exhibit no or limited patterns of residency
(Reynolds et al., 2010). Together, these studies suggested that
yelloweye rockfish may have larger home ranges than previously
hypothesized, and therefore do not fall within the small home range
paradigm for demersal rockfish; findings with strong implications for
current management strategies.

However, as the aforementioned acoustic studies note in their
discussions, acoustic data is limited to presence/absence and
defined by the scale of the receiving array; once an animal leaves
the array its position is unknown (Carlisle et al., 2015). As such,
there is a large degree of uncertainty in the spatial scale of yelloweye
rockfish movements, indicating further work is needed to define the
extent of yelloweye rockfish movements. This information is
necessary to inform effective management of the species, such as
the characteristics (e.g., spatial scale) of an effective marine
protected area, as well as help define broader spatial threats to
yelloweye rockfish in order to promote even faster recovery.

Pop-up satellite tags (PSAT) offer an alternative to acoustic tags.
They are typically an effective tool for studying the movement of
fishes that travel large, or unknown, distances (Nielsen, 2009; Sippel
et al, 2015). Pop-off satellite tags (typically use light levels or
geomagnetic fields to estimate the daily location of a tagged
animal (+/-100 km; Teo et al., 2004; Klimley et al, 2017) and,
once detached from an animal, satellite doppler positioning to more
precisely estimate its final location (Hammerschlag et al., 2011).
Given the potential of pop-off satellite tags to complement previous
acoustic work on yelloweye rockfish, we aimed to use pop-off
satellite tags to estimate the broader spatiotemporal movement
patterns of yelloweye rockfish tagged in the Stonewall Bank
Yelloweye Rockfish Conservation Area.

2 Materials and methods
2.1 Tagging

Yelloweye rockfish were captured using hook and line gear near
the southwestern end of the Stonewall Bank Yelloweye Rockfish
Conservation Area (Figure 1). All fish were measured to the nearest
centimeter and sexed externally. Due to the size of the tag
(Figure 2), we only tagged fish >45 cm in length. To minimize
the effects of barotrauma after capture and before tagging, fish were
placed in modified plastic barrels (used to make pickles) and

frontiersin.org


https://doi.org/10.3389/fmars.2025.1539206
https://www.frontiersin.org/journals/marine-science
https://www.frontiersin.org

Rasmuson et al.

46.5°N - |
I
AN
46.0°N 4 B
"
45.5°N - N
(]
ke)
=
©
-
45.0°N
Ni
A
44.5°N 4 d | .
&ﬁ |
44.0°N 4
4Qkm
T T = £
125.0°W 1245°W  124.0°W  1235°W  123.0°W
Longitude

FIGURE 1

Map of coast between southern Washington and Central Oregon. Red outlined area is the Stonewall Bank Yelloweye Rockfish Conservation Area.
Blue dot is the location fish were tagged and released (release location) in mid-May 2023, and yellow triangles are locations where backtracking
predicted the tag was shed (shed location). Gray lines are the 100 and 200 m isobaths respectively and green areas denote rocky reefs.

descended to the ocean floor for 24 hours, following methods of
Hannah et al. (2012), which showed that upon retrieval, most fish
were active, had no barotrauma symptoms, and overall were in good
health (Figure 2).

After being held in recovery barrels, fish were placed on a
tagging cradle where their head/eyes were covered with a cold, wet
cloth, and their gills were flushed with seawater using a diffuser
placed in their mouth. Each fish was tagged externally with a
SeaTag-GEO (Desert Star Systems LLC; 170 mm long x 14.6 mm
in diameter; weight in air, 36.7 g). Yelloweye rockfish are known to
remain in deep aphotic waters, prohibiting use of PSATs with
geolocation. To our knowledge, SeaTag-GEO tags are the smallest
tag equipped with a magnetometer (to derive geomagnetic
location), and a battery capable of operating for ~ 1 year with no
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ambient light. Tags record daily average values of the data they
collect (magnetic, light, and temperature). In our study, tags were
only programmed with a time release (depth and temperature
release were disabled). To maximize the likelihood of obtaining
data, eight tags were set to release after 200 days and 11 tags were set
to release after 300 days.

Each tag was attached via two monofilament strings (1.8 mm in
diameter) through the dorsal musculature; adjacent to the base of
dorsal spines three and six (Figure 2). The anterior monofilament
was attached to the nose cone of the tag, and the posterior
monofilament looped around the main tube of the tag. This
configuration would allow the main body of the tag to release
from the nose cone when the tag reached the end of the tagging
duration. During tagging, each fish was held at the surface for as
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FIGURE 2

Yelloweye rockfish after being tagged with a with Desert Star GEO satellite tag. Note it shows no signs of barotrauma after recovering for 24 hours

on bottom in modified pickle barrel.

little time as possible (one fish was held for 6 minutes, and the
remaining 18 fish were held for 5 minutes or less). All fish were
released at the location they were caught (hereafter release location).

2.2 Data analysis

Statistical analyses were conducted in R version 4.3.2 “Eye Holes”
(R Core Team, 2023). In-depth examination of the magnetometer data
revealed extreme fluctuations of magnetic data (see online
supplement). These data indicated movements of 100s of km per
day, which is highly improbable for this species. Thus, magnetometer
data could not be used for location estimates. Instead, we used the
Argos satellite transmitted doppler locations of each tag’s location
following release from the fish. These satellite locations were the first
Argos location with a class of three or better (<1500m error radius),
chosen to ensure conservative location estimates (hereafter first quality
transmission). Unfortunately, the tags did not transmit immediately
after shedding, but required some time at the surface to recharge their
capacitor. Because temperature and light are significantly different
between surface and bottom, the difference can be used to determine
when the fish was on the bottom. Therefore, we can determine the last
day/time the tag was on or near the bottom by using the light and
temperature data from each tag. This allowed us to determine how long
the tag drifted on the surface recharging prior to the first quality
transmission. In all instances, low temperature and light levels occurred
no more than two days prior to the first quality transmission.

Because the tag may have drifted for two days prior to transmitting
its first quality transmission, we used back-in-time Lagrangian particle
tracking to further validate the true tag shed location, which represents
the last known location of the fish (hereafter shed location). Lagrangian
particle tracking uses algorithms to move simulated particles through
the ocean based on prevailing ocean and atmospheric conditions
(North et al,, 2009). These algorithms account for randomness
(horizontal diffusivity) and provide insight into how an object (a
shed tag in this instance) may have drifted through the ocean in the
two days prior to its first transmission. Ocean circulation data were
provided by a data assimilative ocean circulation model developed
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using the Regional Ocean Modelling System (ROMS) which has been
shown to accurately represent mesoscale processes in the California
Current (Veneziani et al., 2009). The model used the near-real-time
forecast system run by Chris Edwards at the University of California,
Santa Cruz (UCSC), which provides daily output files and takes its
initial conditions from a data assimilative reanalysis product produced
by Andy Moore at UCSC. Particle tracking was conducted for each tag
separately using the offline particle tracking software package
OpenDrift (Dagestad et al., 2017), with 5,000 virtual particles seeded
at the surface in a 1 km radius patch centered on the first quality
transmission before being propagated backwards in time along the
surface using a horizontal diffusivity value of 10 m* s, Particle location
was updated every 3,600 s within the model, and the locations of the
particles saved every hour for 2 days. We averaged the location of all
5,000 virtual particles on the final time step (48 hours) and considered
this the shed location.

As yelloweye rockfish are often associated with rocky habitat, we
compared benthic habitat at both the first quality transmission and
shed location, the goal being to validate the shed location similar to the
methods of Pittman et al. (2014). If shed locations had a higher
probability of being over rocky habitat than first quality transmission
location, this would suggest particle backtracking better identified the
true shed location. To do this, we used the location of all 5,000 particles
every hour for 48 hours and extracted the associated benthic habitat for
the particle locations. Extracted habitat data was then aggregated into
sand, mud, gravel or rock habitat and the percentage of particles in each
habitat calculated for each hourly time stamp. Habitat data was derived
from the Lith3 category of the Surficial Geologic Habitat (SGH V4)
layer produced by BOEM (Goldfinger et al,, 2014).

Distances between points (fish release location to shed location)
were calculated using a straight line haversine formula (Robusto,
1957). Distances moved were compared to fish length and days at
large using simple linear regressions using the “Im” function in R.
Four iterations of each regression model (fish length and days at
large) were run: 1) using all data points, 2) just data for females, 3)
just data for males and 4) all data excluding one individual that
made a >200 km movement. To look at seasonal effects, we
calculated the average distance fish moved north or south each

frontiersin.org


https://doi.org/10.3389/fmars.2025.1539206
https://www.frontiersin.org/journals/marine-science
https://www.frontiersin.org

Rasmuson et al.

month, however, due to the low sample size, no further seasonal
analysis was done.

3 Results

On May 15, 16 and 17" 2023, 19 yelloweye rockfish (11 male, 8
female) were captured. Out of the 19 fish released with tags, 13 of
those tags transmitted data at some point following their
deployment (Table 1). All tags, except one, shed prior to their
preprogrammed date and were at large for 114.18 + 123.50 d (mean
+ interquartile range[IQR]). Our data were not normally distributed
so mean + IQR is provided as IQR is a better measure of central
tendency for these types of data. We excluded two tags from
analyses: tag 225452 due to evidence of a software reset at some
point prior to the first location transmission, and tag 225462 due to
evidence of several low-quality transmissions over multiple months
without location data. While this could indicate a fish was near the
surface, we also cannot discount the possibility that the tag was
fouled and not transmitting correctly. Backtracking data from these
two excluded tags are presented in the online supplement.

For the remaining 11 tags that were not excluded, the first quality
transmissions were observed both north and south of the yelloweye
rockfish conservation area (Figure 1). Backtracking estimated the tags
likely did not drift > 20 km from shed location to first quality
transmission (average distance: 12.57 + 13.17 km (mean + IQR);
Figure 3). First quality transmission locations were mostly over sandy
or muddy habitat which are not typically considered to be yelloweye
rockfish habitat. Extraction of habitat data for every time step of the
backtracking process indicated that tags were most likely shed in
rocky habitat favored by yelloweye rockfish with >60% of the shed
location being in rocky habitat (Figure 4).

The shed location of all but one tag (225459) suggests the fish
were outside of the yelloweye rockfish conservation area. Most fish

TABLE 1 Summary data for tagged fish.

10.3389/fmars.2025.1539206

remained within 50 km of their release location. There was one
notable exception (225480), a fish that moved northward from the
release location to the central Washington coast, a distance of 233
km. This site was ~40 km from shore and still on the continental
shelf. The average distance from release site to predicted shed
location was 48.0 + 20.87 km (mean + IQR). Removing the fish
that swam to Washington, the average distance between release
location and shed location was 28.12 + 19.38 km (mean + IQR).
There were no statistically significant relationships observed
between distance moved from release location and fish length, sex
or number of days at large (Figure 5; Table 2). There was, however, a
pattern where tags that were shed early in the study were shed south
of the release site, whereas tags shed late in the study were north of
the release site (Figure 6).

4 Discussion

Our work is the first providing observations into the broad-scale
movement of yelloweye rockfish. While previous work suggested some
yelloweye rockfish did not remain in small areas studied by acoustic
arrays (Reynolds et al., 2010; Hannah and Rankin, 2011; Rankin, 2019),
our work provides the first insight into the scale and magnitude of
movements undertaken by this species. We found that yelloweye
rockfish moved at minimum an average of ~30 km from their
release location and are capable of at traveling at least ~230 km, both
of which are well outside the protective bounds of the yelloweye
rockfish conservation area. Only one fish, 225459, was in the
conservation area when its tag shed, but we cannot say they also did
not at some point move outside the conservation area. There was no
indication that movement was influenced by sex, size or number of
days at large. However, tags that shed earlier in the study (within ~80
days of release) were south of the release location whereas tags shed late
in the study (over ~100 days of release) were shed north of the release

Distance
. . . Lati Longit : : R
. Latitude = Longitude = Date First atl.tude ongl ude Latitude  Longitude elea.se
Satellite Date : First First Days At  Location
Release Release [@IVE1114Y . ) Shed Shed

Tag ID Released . . : Quality Quality ) ) Large to Shed
Location Location Location : : Location Location )

Location Location Location
(km)
225450 46 F 5/16/2023 44.5301 -124.414 6/15/2023 44.5396 -124.548 44.2989 -124.603 30 29.82
225453 57 M 5/17/2023 44.5298 -124.417 8/9/2023 44.2940 -124.494 44.3933 -124.518 84 17.16
225459 61 M 5/17/2023 44.5287 -124.417 7/16/2023 44.3183 -124.576 44.5138 -124.457 60 3.56
225464 54 F 5/17/2023 44.5312 -124.416 10/17/2023 45.0507 -124.192 44.8550 -124.253 153 38.29
225467 54 F 5/17/2023 44.5301 -124.414 11/20/2023 44.9274 -124.194 44.7800 -124.230 187 31.38
225469 48 F 5/16/2023 44.5304 -124.414 6/22/2023 44.2737 -124.826 44.2337 -124.823 37 46.39
225472 49 M 5/17/2023 44.5284 -124.418 8/8/2023 44.3597 -124.478 44.4005 -124.502 83 15.73
225476 59 F 5/17/2023 44.5314 -124.415 6/27/2023 44.3898 -124.443 44.4240 -124.503 41 13.85
225477 55 M 5/17/2023 44.5294 -124.412 2/11/2024 44.7767 -124.573 44.8252 -124.607 270 36.35
225479 59 F 5/17/2023 44.5282 -124.415 7/8/2023 44.5072 -124.405 44.2871 -124.652 52 32.82
225480 56 M 5/17/2023 44.5292 -124.413 1/31/2024 46.2657 -124.297 46.6221 -124.534 259 233.17
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Histograms showing (A), distribution of distances from initial fish release location to first quality transmission for 11 tags (B), distance from the first
quality transmission to the shed location (mean location of 5,000 particles 48 hours prior to first quality transmission) (C) and distance from release

location to the shed location.

location, suggesting a seasonal component of movement. However, our
sample size was small, so interpretations must considered cautiously.
Given the small sample size, it is unclear if the individual that went to
Washington is an outlier or rather represents a common migratory
pathway. Furthermore, it is a possibility, that we may have
inadvertently not tagged individuals who are sedentary and remain
inside the conservation area.

Conventional geolocation methods for triangulating location from
PSATS are not currently applicable to benthic species, and because the
geomagnetic data from our tags were problematic, back-in-time
particle tracking allowed us to more precisely identify the tag shed
location and validate its accuracy with habitat data. The first quality

transmission received from Argos satellites usually occurred over sandy
muddy bottoms (poor yelloweye rockfish habitat). Backtracking
particles provided a drift trajectory of the tag over its two-day
capacitor recharge phase, revealing a more likely location for the fish
to be when the tag shed, over rocky-bottom (good yelloweye rockfish
habitat). Ultimately this suggests backtracking can be an effective tool
in understanding where tags were initially shed from fish.

Marine protected areas have been implemented as a conservation
strategy to promote the conservation and rebuilding of rockfish stocks
(Fisher et al., 2007; Stockhausen and Hermann, 2007). Research has
shown that the utility of these reserves is directly related to the size of
the home range of the species (Moffitt et al., 2009). This makes these
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conservation areas highly effective for species with small home ranges,
like quillback (Sebastes maliger) and copper (Sebastes caurinus)
rockfishes, however, our work indicates that they may be less
effective for yelloweye rockfish. Our results suggest that yelloweye
rockfish are moving amongst habitats more frequently than previously
thought, making them more available to fisheries than previously
hypothesized. This is not to say closures are ineffective, but rather
the magnitude of the effect is perhaps less than hypothesized. In
Oregon, the location and size of the marine protected area created in
response to yelloweye rockfish being declared overfished (Stonewall
Bank Yelloweye Rockfish Conservation Area) was based on the best

TABLE 2 Results of linear regression models between the distance from
the release location to the tag shed location and fish length (A) or days
at large (B).

A) Fish length (cm) ~ Distance from fish release location

to Shed Location (km)

All Data Excluding Females Males Only
Outlier Only
F 0.001 2.603 1.563 0.0001
n 11 10 6 5
R’ 0.0001 0.2455 0.2809 <0.0001
p 0.97 0.1453 0.2794 0.9918

B) Days at large ~ Distance from fish release location to

shed location (km)

All Data Excluding Females Males Only
Outlier Only
F 4.585 0.849 0.09656 2418
n 11 10 6 5
R 0.3375 0.0959 0.0236 0.4463
p 0.0609 0.3837 0.7715 0.2173

Frontiers in Marine Science

available data at the time but was essentially a data-limited decision. In
the 20 years since, more data has become available in the form of
increased bathymetry data, and subsequently an increased ability to
better infer species-habitat associations for yelloweye rockfish in
Oregon specifically (Hannah and Blume, 2012; Easton et al., 2015).
This, combined with the results from the present study, provide a
greater ability to make informed management decisions than was
possible when rebuilding began. Incorporating the Stonewall Bank
Yelloweye Rockfish Conservation Area into a network of closed areas,
as proposed by the Pacific Fisheries Management Council recently,
may provide the increased protection needed to expedite the rebuilding
of the stock (Pacific Fishery Management Council, 2020).

A key next step in our understanding of this species and how to
manage it is determining what factors shape their movement patterns.
We were unable to identify sex or size-based differences given our low
sample size and restriction of fish lengths that can carry a satellite tag.
Additionally, while our work found no statistical relationship between
days at large and the distance from release location to shed location,
there was a general pattern where tags shed earlier in the season were
south of the release location and those shed later were north of the
release location. This finding may indicate yelloweye make an annual
migration between reefs. If this is indeed the case, a network of closed
areas or temporally varying closures may be more effective as a
management tool. Regardless of changes to management areas, stock
assessment models need to account for the new information.
Obviously, our ability to assess this possible temporal component of
yelloweye rockfish movement is limited. More insight into yelloweye
behavior may be possible through a combination of larger sample size,
longer on-fish tagging duration, and tagging fish over a longer time
period. Alternatively, routine (weekly to monthly) sampling inside the
conservation area using video tools or fishing gear would provide
insight into how yelloweye abundance changes in the conservation area
over the course of a year.

Surrounding the Stonewall Bank Yelloweye Rockfish Conservation
Area are many other large rocky reefs (e.g., Heceta, Daisy Banks, etc).
Fishermen have long suspected that yelloweye rockfish make directed
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FIGURE 6

Monthly distance from initial fish release location to the mean location 48 hours prior to first transmission. Positive values indicate northward

movement of fish and negative values indicate southward movement.

movements between reefs (pers comm. J. Wagner) and our findings
appear to support this. Additionally, current work by others (pers
comm. M. Johnson) is finding evidence that yelloweye rockfish habitat
has oceanographic associations rather than just topographic
associations and therefore is more dynamic than previously
hypothesized. Together these may explain the movement patterns we
are seeing if yelloweye rockfish are moving to remain in areas with
certain oceanographic characteristics. However, more studies are
needed to better quantify the scale and drivers of the movement
patterns we observed, especially studies which collect data throughout
the duration the fish is tagged.

In summary, we demonstrated the value of unique applications of
existing technology to learn more about rockfishes generally. Our work
suggests that yelloweye rockfish make more extensive movements than
were predicted by theory and, therefore, the yelloweye rockfish
conservation area may not be as effective as intended to rebuild
yelloweye rockfish. However, our sample size is low due to
technological constraints, and our data was limited to fish tagged in
a relatively small spatial and temporal range. Future work with larger
sample sizes could be conducted across the species” broader range, and
over a broader timescale to better understand the great variability in
behavior shown by rockfishes and their implications in management.
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