habitats and areas are no doubt more sensitive to trawling
than other areas. The fact that the same areas continue to be
trawled and continue to produce fish suggests that trawling
may not damage the habitat. The uncertainty in these data
illustrates the critical need for more thorough investigation
of the impacts of mobile fishing gear on different types of
bottom habitat off Oregon.

Indicator 3: Marine mammals (pinniped popula-
tion trends). Populations of harbor seals and the endan-
gered Steller sea lions, both of which breed and pup along the
Oregon coast, have risen dramatically in the past 25 years to
what may be near historic abundance levels (Brown, 1997).
Since passage of the Marine Mammal Protection Act in 1972,
harbor seal numbers in Oregon have increased from about
2,500 to nearly 10,000. Populations of Steller sea lions, listed
as a threatened species from California to Southeast Alaska,
and as endangered west of the Gulf of Alaska, have declined
significantly since the mid-1960s throughout most of its range.
The exception is southern Oregon, where numbers have
steadily increased from about 2,000 animals in the late 1970s
to over 4,000 currently. Over the past dozen years, northern
elephant seals have also begun to appear, bearing their young
at Shell Island near Cape Arago, the most northerly known
pupping site for this species. California sea lions do not breed
north of San Francisco, but large numbers of male sea lions
move northward into Oregon, Washington and British Co-
lumbia in the late summer following the breeding season. The
four-fold increase of animals passing through Oregon reflects
increased breeding population numbers in California.

In contrast to these successes is the story of the sea otter, a
keystone species extirpated from the coast of Oregon in the
1800s. An attempt to reestablish sea otters in Oregon in the
1970s was unsuccessful.

Indicator 4: Kelp forests (location, area, and biom-
ass). Rocky subtidal regions along the central and southern
Oregon coast provide superb habitat for forests of bull kelp
(Nereocystis luetkeana). Oregon'’s kelp forests serve an impor-
tant role in the provision of habitat and food for diverse and
productive communities. Among them are seabirds, shore-
birds, marine mammals that rest and feed in the surface raft
of floating kelp bulbs and fronds, mid-water communities of
rockfish, perch, invertebrates, and epiphytes that inhabit the

kelp forest canopy, and benthic communities composed of
bottom fish, sea urchins, sea stars and understory algae. The
ecological value of Oregon'’s kelp forests as a complex three-
dimensional aquatic habitat for marine organisms extends far
beyond the modest commercial value of harvestable kelp.

A sequential series of aerial surveys conducted at three off-
shore reefs indicate that the Orford Reef kelp forest is consis-
tently larger than the beds located at Rogue Reef and Cape
Blanco, and that annual variability in the overall size of the
kelp canopy is considerable (Table 3.2-2). Detailed surveys of
kelp canopies by ODFW at five offshore reefs (Cape Blanco,
Orford Reef, Redfish Rocks, Humbug Mountain, and Rogue
Reef) demonstrated that interannual differences in kelp bio-
mass are dependent upon yearly changes in the spatial extent
of kelp canopies and variation in the density of individual
kelp plants. Consequently, estimates of the spatial extent (sur-
face area) of kelp forests alone are not a good indicator of the
annual biomass (weight) of the kelp plants (ODFW 1998).

Experimental commercial leases for kelp harvest have proved
inconclusive about the effects of harvesting bull kelp. Signifi-
cant questions remain regarding the ecological impacts of
sustainable harvests and late-seasonal thinning on the qual-
ity of surface habitat, rates of recovery and growth, and the
structural arrays of stipes and fronds that support kelp forest
communities.

Indicator 5: Marine protected areas (number and
area). The designation of protected areas is an important
tool for preserving marine ecosystems, habitats, and
biodiversity. Most protected areas in Oregon are small, do not
exclude all uses and activities, and are not designed to protect
ecosystems or biodiversity. Rather, they are special manage-
ment areas, with some limitations designed to protect critical
habitat and species. Protected areas, if large enough, can serve
as buffers against management misjudgments in multiple-use
areas, for example, by providing refugia for reproducing popu-
lations of exploited fish species. In some cases protected areas
might even increase take levels of exploited species outside
the protected area by safeguarding spawning areas and main-
taining a natural size and age population distribution.

Many rocky intertidal areas along the coast are “protected”
by virtue of their isolation and lack of access. Others are eas-

Table 3.2-2. Area estimates for three Oregon bull kelp forests in hectares (ha')

Kelp forest location | 1990 ha 199 ha 1997 ha 1998 ha 1992 ha
Cape Blanea 101 EE 112 102 283
Onford Poeef R s 159 145 &7
| Rogue Reef 738 ) 20 52 304
" One hectare equals 2 47 acres
(ODFW, 1998; David Fox, pers. com., 2000)
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ily accessed and threatened by overuse, prompting their des-
ignation as Marine Gardens. These include Haystack Rock in
Cannon Beach, Cape Kiwanda, Otter Rock, Yaquina Head,
Yachats, Cape Perpetua, and Harris Beach. The taking of in-
vertebrates—mussels, clams, and such—is prohibited in these
areas. In other less-protected areas, there are limits on the take
of food invertebrates, and interpretive signs discourage the
collection of tidepool animals such as sea stars (Oregon Terri-
torial Sea Management Plan, 1994).

The offshore rocky islands that provide valuable bird nesting
habitat and marine mammal breeding grounds, are well pro-
tected by Three Arch Rocks and the Oregon Islands National
Wildlife Refuges. The more than 1,400 rocks, reefs, and is-
lands in the Oregon Territorial Sea are included in these ref-
uges. Currently, however, neither shallow- nor deep-water
marine habitats are designated as protected areas. Although
marine sanctuaries and reserves have been proposed in the
past, primarily to protect spawning and rearing areas for bot-
tom fish, none have been established, due in part to fishing
industry opposition.

Indicator 6: Harmful algal blooms and toxic shellfish
(recurrence and severity). Molluscan shellfish—clams,
mussels, and the like—are particularly good indicators of
marine water quality. These filter-feeding organisms accumu-
late particles from the water column in their tissue and thus
serve as sentinels for the presence of toxins or other pollut-
ants. Often these toxins or pollutants occur in the water be-
cause particular species of algae or plankton have reached
unusually high concentrations and become harmful algal
blooms or HABs. Because the population dynamics of the
planktonic food sources for shellfish are governed by ocean
conditions, it is clear that HABs and shellfish toxicity are linked
to the processes that govern the productivity of the coastal
ocean.

One toxin of special interest is saxitoxin, which is responsible
for Paralytic Shellfish Poisoning (PSP). PSP appears first in
shellfish on the open coast and may then spread to adjacent
estuaries. PSP shows considerable year-to-year variability in
the frequency, intensity, and duration of toxic events (Figure
3.2-5). Another toxin, domoic acid, is also responsible for
shellfish-related illness, but incidence data are sparse.

Figure 3.2-5. Saxitoxin at six sites along the Oregon coast over a 15-year period, showing the
highly variable frequency, intensity, and duration of toxic events.
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