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SUMMARY

Work conducted in 1987 and 1988 examined the community’
ecology of sea otters in Checleset Bay (Ecolo@ical Regerve 109).

SCUBA surveys of areas with and without sea otters indicated
that in areas without sea otters the abundance and distribution
of fleshy macrophytes is limited by grazing; urchin and grazer
resistant crusts dominate the system. In otter dominated areas
macro-invertebrates are absent and fleshy macrophytes are
abundant and 1limited in distribution only by the physical
environment.

Eight permanent sites were established along the west coast
of Vancouver Island. Four of these sites were established
peripheral to the present otter range. Changes in community
structure will be monitored as otters move into these sites. The
results of otter foraging at one of these sites is reported. Two
sites were established within the present sea otter range to
monitor the persistence and stability of otter dominated systems.
Two sites were established well beyond the sea otters range and
will monitor the stability and persistence of benthic communities
in the absence of otter foraging.

Sea otter population surveys were conducted to determine the
size and geographic extent of the population. Sea otters range
from Quineex Reef to Thornton Island in Checleset Bay, and from
north of Skuna Bay to Maquinna Point in Nootka Sound.

Approximately 205 animals were counted in Checleset Bay and 156

in Nootka Sound.
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The sites originally surveyed by Breen et, al. (1982) were
resurveyed. Observations indicate that all of the nineteen sites
are within the present sea otter range. Urchins are absent from
all sites, including the nine sites previously otter free.
Community changes observed at these sites are consistent with

those inferred by Breen et. al. (1982).
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INTRODUCTION

From 1969 - 1972, B89 sea otters (Enhydra lutris) were
reintroduced to Checleset Bay, on the west coast of Vancouver
Island, after being hunted to near extinction in the previous two
centuries. The population has grown to an estimated 350 animals
and appears to be expanding southward down the west coast of
Vancouver Island.

Sea otters are important predators of marine invertebrates,
particularly sea urchins. By reducing the number of major
herbivores, sea otters promote the growth of kelp which
subsequently affects other invertebrates, fishes and higher
trophic animals and moderates onshore wave action.

The effects of sea otters on nearshore communities have been
studied to some extent in Alaska (Duggins 1980, Dayton 1975,
Estes and Palmisano 1974, Estes et. al. 1978, Sinmenstad et. al
1978, Van Blaricom 1988, Kvitek and Oliver 1988) and to a lesser
degree in California (Estes and Harrold 1988, Laur et. al. 1988,
Foster and Schiel 1988). To date four population censuses (Bigg
and MacAskie 1978, Farr 1980, MacAskie 1980, MacAskie and Bigg
1987 unpub.) and some early habitat data (Morris et. al. 1979,
Stewart et. al. 1982, Breen et. al. 1982) are the only knowledge
we have of the B.C. system.

Sea otters have been a source of controversy in many parts of
the North East Pacific. Their voracious appetite for shellfish
has created a conflict with fisherman, while their appealing

nature and recent brush with extinction has endeared them to the
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public. Increasing interest in translocating sea otters to Hippa
Island, Queen Charlotte Islands, and the inevitable expansion of
sea otters from southeast Alaska into B.C. make it essential
that data regarding the effects of sea otters on nearshore
community structure in B.C. be collected

The presence of sea otters in Checleset Bay (Ecological
Reserve 109) provides unigue research opportunities, significant
to both resource managers and academic science. Checleset Bay
(Fig. 1) represents an ecosystem exposed to 20 years of sea otter
foraging. Adjacent areas recently occupied and regions outside
the present otter range present the opportunity to examine the
dynamics of an otter dominated system in various stages of
development, and to monitor the effects of sea otter foraging on
benthic community structure as the population expands into new

territory.

To fulfill the need for a guantitative description of this

system, the following work was completed:

1.) Subtidal surveys were conducted to document benthic
community structure within the otter dominated areas within
Checleset Bay Ecological Reserve 109. These gquantitative
descriptions were compared to similar areas outside of the
present oftter range.

2.) Eight permanent sites were established along the west coast
of Vancouver Island. Four of the sites are peripheral to the
present otter range. Changes in community structure will be
monitored as otters move into these sltes. Two sites were
established within the ecological reserve inside the present
sea otter range, these sites will be used to monitor the
persistence and stability of benthic communities already
affected by otter foraging. Two permanent sites established
in Barkley Sound beyond the sea otters range will be used to
monitor the stability and persistence of benthic communities
in the absence of otter foraging.
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3.) Sea otters within the Checleset Bay ecological reserve and
surroundinq area were censused. Particular attention was
given to 1identifying areas dominated by specific groups of
otters; females with pups, male groups and adult male
territories.

4.) The sites surveyed by Breen et. al. (1982) were resurveyed to
document changes in community structure as otters re-occupy
these sites.

METHODS

Community surveys

Twenty sites within the area occupied by sea otters were
compared to 20 sites located in adjacent areas, unoccupied by sea
otters (Fig. 2 and 3). To avoid any bias in the choosing of sites
a numbered grid (Fig. 4) was placed over a chart of the study
area. Numbers were drawn from a table of random numbers until 20
sites with rock substrate were selected in each area. Twenty
gquadrats were sampled at each of the 20 sites, so that a total of
400 guadrats were examined in both the otter free and otter
dominated areas

Divers worked in depths of 6~8 m. and for each quadrat swam a
pre-determined random number of kicks and dropped a 1/2 square
metre quadrat to the bottom. All major species of invertebrates
and discrete species of algae were enumerated (Table 1).

Sample unit size and sampling effort were based on
preliminary work conducted in September 1987. All urchins and
abalone within each quadrat were measured in situ . A maximum of
20 quadrats or a minimum of 100 urchins were sampled, whichever

was greater.

Fourteen sites in Bamfield, Barkley Sound, were also surveyed
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i STATION:

gtDIVER:

o

SUBTIDAIL, SURVEY

SWATHE NUMBER:

DEPTH:

DATE:

BOTTOM TYPE:

. PLEUROPHYCUS

r

" NEREOCYSTIS

- MACROCYSTIS

LAMINARIA SP

 YOUNG LAMIN.

_COSTARIA

PEISENIA

PTERYGOPHORA

DESMARESTIA

. ASTREA

- CRYPTOCHITON

" ABALONE

 DERMASTERIAS

%@RTHASTERIAS

&=
PISASTER &P.

| ARASTICHOPUS

S+ FRANCISCANUS

“S. DROEBACHIENSIS

i

| 5. PURPURATUS

FLLTER FEEDERS %

{
H

. ‘ORALLINE ALGAE %

_RED ALGAE %

" Table 1. Species enumerated in all subtidal work conducted in

this study.
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Figure 4. Method of site selection for random community surveys.
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to determine if otter free sites in Kyugquot Sound were

representative of otter free areas on the west coast of Vancouver

Island.

Data analysis

Community data was plotted in histograms comparing mean
species abundance at each site. Mean abundance across all sites
in each treatment effect were then plotted to determine the
differences between otter free and otter dominated areas. Mean
values of each treatment effect were then compared in a pairwise
fashion to determine if statistical differences occur between
areas, and treatment effects.

Size frequency distributions of urchins were plotted
cumulatively from all sites. The size frequency distribution of

urchins in Kyuquot Sound was compared to that of Barkley Sound.

Permanent Sites

A total of eight permanent sites were established along the
west coast of Vancouver Island in 1987 and 1988 (Figs. 2 and 3).
Two sites were established in areas presently occupied by otters,
within the ecological reserve. Two sites were established in
Barkley Sound beyond the existing otter range. Four sites, (three
in Checleset Bay, Kyuquot Sound and one in Nootka Sound, Fig. 5)
on the edge of the sea otter range will be used to document

changes in community structure as otters move into these areas.

. Sites established within otter dominated areas will monitor the

persistence and stability of communities in areas occupied by

otters. The two sites in Barkley Sound will monitor the
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persistence and stability of communities in the absence of otter
foraging. The use of permanent sites, monitored annually, allows
the documentation of changes community structure without the
confounding influence of spatial variation.

Each permanent site is composed of a 25 m. long central
transect with five 10 by 2 m. swathes running perpendicular to
the central 1line (Fig. 6). Stainless steel anchor bolts were
placed at 5 m. intervals along the central line. EXach of the
perpendicular swathes was randomly located on the seaward or
shoreward side of the central transect. Each swathe was marked by
a stainless steel anchor bolt at each end. Predetermined algal
and invertebrate species (Table 1) will be counted annually along
each swathe to monitor temporal variability and to document
changes resulting from sea otter foraging should any occur in the
presently otter free study sites. Perennial algae in the sites
occupied by otters were tagged to monitor algal persistence and
recruitment.

bata analysis

These data will be analyzed to determine the persistence of
otter free and otter dominated benthic communities and document
the changes in community structure should presently otter free
sites be exposed to otter foraging. The results of this latter
analysis will depend upon the natural expansion of the sea otter

population . Analyses presented in this report are preliminary.

Sea otter surveys

Sea otter surveys were conducted weekly for eight weeks

11
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throughout Checleset Bay. A specified route (Fig. 7)), was
followed to examine:

1.) The fidelity of otters to certain areas.

2.) Weekly movements of otters.

3.) Determine if animals segregated by age or sex.

Additional surveys were conducted in outlying areas to determine
the geographic range of the otters. _

To examine daily movements of otters, a double survey was
conducted on September 17, 1988. Two boats were used to cover the
survey route in both the morning and afternoon.

Surveys were conducted from inflatable boats with one
operator and three observers. Otter sightings were recorded on a

chart, with mothers and pups recorded separately.

Subtidal surveys of Breen et. al. (1982) sites,

Transects were run parallel to shore at 19 sites surveyed by
Breen et. al. during 1979 (Breen et. al. 1982). A tape measure
was run from 3.5 to 12.5 m. depth or unstable substrate, which
ever occurred first. Where the shallow sublittoral shelf was
wider than 50 m. the transects were run without a tape measure,
using compass bearings.

At 1.5 m. depth intervals, from 10.8 to 3.0 m., two one half
square metre guadrats were placed on the substrate and
predetermined species of algae and invertebrates were counted
(Table 1}.

Data analysis

All data from these community surveys were compiled in

13
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tabular form and compared to the qualitative observations
reported by Breen et, al. 1982. Comparisons were made to
determine how benthic community structure had changed at each of
the sites, since the 1979 survey. Particular attention was given

to sites which have been occupied by otters since 1979.

RESULTS AND DISCUSSTION

Community surveys

In pairwise comparisons between areas, S. franciscanus

was significantly more abundant at otter free sites than otter
dominated sites (Table 2). No significant differences were
observed between the two otter free sites. Urchins in all cases
were almost absent from otter dominated sites and were very
abundant (3.5 - 4.4 per 1/2 sgq. m., Fig. 9) at otter free sites.
Considerable variability in wurchin abundances was observed
between sites at both otter free sites (Fig. 8). The source of
this variability is unclear, but may be a product of differential
recruitment, or survivorship.

Abundance of all species of algae was significantly
different between otter free and otter dominated sites (Table 2).
No significant difference (Table 2) was found between the otter
free sites in Checleset Bay and Bamfield, Barkley Sound.

Pterygophora californica (Fig. 10) and Laminaria spp. (Fig.

11) are stipitate (with a stipe, or stalk), subtidal kelps which
form extensive subsurface forests beneath the more visible canopy

forming kelps.

P. californica is the dominant kelp species in all moderately

15



Table 2. (b): t values for pairwise comparisons between areas.

Significance is reported at p = .05.
Checleset Bay Checleset Bay Bamfield
Otter Free/ Otter Free/ - Otter Free/
Checleset Bay Bamfield Checleset Bay
Ootter Dominated Otter Dominated Otter Dominated
t Sig. t Sig. t Sig.
'8. franciscanus 8.1 8 1.3 NS 9.1 S
H. kamchatkana 6.3 s 1.3 NS 6.4 S
P. californica 3.8 s .67 NS 3.8 8
Laminaria spp. 2.6 s 1.4 NS 6.4 5
M. integrifolia 2.1 S 1.3 NS 2.1 S
N. luetkeana 3.1 S 1.3 NS 3.2 s
D. ligulata 2.6 8 1.1 NS 4.9 8
H. leviscula 2.0 NS NA NA NA NA
Table 2 (a): Mean density and variance per 1/2 sq. m. for
selected species at each area.
Checleset Bay Checleset Bay Bamfield
Otter Dominated Otter Free Otter Free
n=20 . n=21 ' _ n=14
X s X S X S
S. franciscanus .10 .05 4.40 5.98 3.55 1.99
H. kamchatkana .73 .98 .80 .01 .16 .02
P. californica 2.08 5.77 .02 . 004 .04 .01
Laminaria spp. 1.62 3.17 .38 1.25 .08 .02
M. integrifolia .85 3.21 L0002 L0001 O 0
N. luetkeana .73 .98 .08 .04 .02 .002
D. ligulata 3.11 6.79 .88 8.11 21 .09
H. leviscula .12 .01 .18 .04 0 0

16
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exposed "well developed" otter dominated sites, in Checleset Bay

(Fig. 14, Fig. 15). A long lived, perennial kelp, P. californica

can live up to 24 years (R. Dewreede, pers. comm.). The abundance

of P. californica appears to increase with the length of time

individual sites have been subjected to otter foraging. Sites
nearest the original translocation site (Chekalis Island) have

higher abundances of P. californica than more distant, more

recently foraged sites. The variability in P. californica

abundance between sites, may be a product of the age of the

community. In otter free areas, P. californica was restricted to

the shallow sublittoral fringe by urchin grazing and was rarely

found deeper than 5 n..

Laminaria spp. is characteristic of highly exposed shores,

and may well compete for space with P, californica in moderately

exposed areas. Laminaria spp. was significantly more abundant in

areas with otters than in areas which were otter free, while

otter free areas were not significantly different in Laminaria

abundance (Table 2, Fig. 17). Variability in Laminaria abundance
between sites (Fig. 16) probably reflects environmental gradients
(wave exposure) and to some degree, competition for space with P,

californica. Laminaria spp. was found down to 7 m. depth in some

of the otter free sites, areas where water motion may exclude
urchins and decrease grazing pressure. The abundance of Laminaria
sSpp. at otter free sites 8 and 9 in Checleset Bay (Fig. 16) is a
result of light otter foraging, undetected at the time of site
selection.

Macrocystis integrifolia (Fig. 12) and Nereocystis luetkeana

18
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(Fig. 13) are both canopy forming kelps. Both species were
significantly more abundant (Fig. 19, Fig. 21, Table 2) in areas
with otters than in areas without otters. Abundances between the
otter free areas were not significantly different (Table 2).

M. integrifolia is a perennial which does not tolerate high

wave exposure. At sites without sea otters, M. integrifolia is

restricted to the shallow sublittoral (depths less than 3 m.) by
urchin grazing and forms a narrow band around most sheltered

rocky shores. 1In otter dominated areas, M. integrifolia is

limited only by exposure and stable substrate and forms extensive

beds.

Nereocystis luetkeana is an annual kelp, tolerant to wave

action. It has an opportunistic life history strategy, recruiting

quickly to areas which have been biologically or physically

perturbed. N, Jluetkeana was occasionally present at otter free
sites, where wave action excluded urchins and reduced grazing. In
general N. luetkeana formed the dominant canopy species at otter
foraged sites which were exposed or recently disturbed, whereas,

M. integrifolia formed the dominant canopy species at more

sheltered sites. Abundances of canopy forming kelps varied
considerably between sites (Fig. 18 and Fig. 20). This
variability is probably largely a product of exposure gradients.

Desmarestia ligulata (Fig. 22) was significantly more

abundant in areas dominated by otters than in otter free areas
(Table 2, Fig. 24). There was no significant difference in D,

liqulata abundance between the two otter free areas (Fig. 24,
Table 2)
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Desmarestia ligulata is a weedy species recruiting quickly to

disturbed areas, and areas recently freed from grazing pressure.

The genus, Desmarestia, has sulfuric acid sequestered in vesicles

within epidermal tissues (Abbott and Hollenberg 1982). This
sulfuric acid acts as a chemical defence against herbivory.

Grazer resistance makes Desmarestia one of the most abundant

algae in otter free areas. Moderately abundant in the presence of
urchin grazingﬂit recruits rapidly when urchins are removed. D.
ligulata was very abundant at sites on the edge of the geographic
range of the sea otter population, sites recently subjected to

otter foraging (reduction in grazing pressure). D. ligulata,

because of its ephemeral nature is able to recruit rapidly into
physically disturbed patches in well developed kelp (otter
dominated) communities. It is this ability that accounts for the

variability of D. ligulata abundance between sites (Fig. 23).

Haliotis kamchatkana is commonly known as the Pinto abalone.

H. kamchatkana was significantly more abundant in areas without

otters than in areas with otters. No significant difference was
observed in abalone abundance between the two otter free areas
(Fig. 25, Fig. 26).

Henricia leviscula is a small common sea star found in most

rocky subtidal communities. It is not a known prey item of sea
otters and is probably unaffected by the large scale community

changes associated with sea otter foraging. H. leviscula was nqt

significantly different in abundance at otter free or otter
dominated areas in Checleset Bay (Fig. 28, Table 2). It was not

sampled in Barkley Sound. Since otters would have no predicted
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effect on this species, this is an expected result.

The community effects of otter foraging in British Columbia
are similar to those observed in other areas ( see VanBlaricom
and Estes 1988 for an overview). The removal of major herbivores
by foraging otters results in increased algal biomass. This
reduction in grazing pressure alters the distribution of most
fleshy subtidal macrophytes. In areas without otters, the seaward
distribution of most subtidal algae appears to be restricted by
herbivory and algae is found in the shallow sublittoral fringe,
rarely deeper than 5 m. In areas dominated by otters, algae is
abundant and is limited in distribution by exposure or stable
substrate.

In this manner, otter foraging in Checleset Bay reduces the
role of herbivory in structuring the nearshore community.
Competitive interactions between algal species and the effect of

the physical environment may structure communities dominated by

sea otters.

Size Frequency Distribution of 8. franciscanus

Size frequencies were plotted for urchins at all sites
sampled. Enormous variability was seen in size distributions
between sites. In most cases this variability appeared +to be the
result of differential recruitment and/or survivorship.

Sea wurchins at Bamfield, Barkley Sound, were significantly
larger (T=16.1, p£.05) than urchins in Checleset Bay, suggesting
differences in population dynamics between the two areas. This in

part may be a result of differences in sample size. Recruitment
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was common at many of the Checleset Bay sites and was not common

at most of the Barkley Sound sites.

Permanent Sites.

Four permanent sites established in 1987 were monitored to
determine temporal variability at each site. At Permanent Site 1,
located in the Mission Group, sea otter foraging occurred. The
bottom was littered with broken sea urchin tests and a lush algal
flora had developed. In 1987 algae was absent from Permanent Site
1 (Fig. 30) and the site was dominated by red urchins (Fig. 31)
and an associated grazer resistant coralline crust. Otter
foraging resulted in a significant decline in urchin abundance

and an increase in algal biomass.

M. integrifoclia, N. luetkeana, Laminaria spp., P. californica

and D. ligulata all recruited to this site in 1988 (Fig. 30).

- Algae was most abundant on swathes where the greatest decline in

urchin densities occurred (Fig. 31). M. integrifolia, N.

luetkeana, and D. ligulata were the most abundant algal recruits.

From 1987 to 1988, S. franciscanus was eliminated from two
of the five swathes at Permanent Site 1 (Fig.32). Urchin
abundances at two of the three remaining swathes declined, while
abundances in the third swathe almost doubled. Despite a
relatively small (but significant) decline in mean urchin
abundance (Fig. 31), a dramatic increase in algal biomass was
observed. Algae was most abundant in swathes where urchins had
been eradicated entirely (Fig. 33). In swathes where urchin

density increased algal recruitment was not observed. This
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pattern reflects the patchy nature of this system. At this site
urchin distributions, after otter foraging, were contagious with
areas of dense urchin concentrations and regions where urchins
were absent. This aggregated distribution is probably a product
of patchy otter foraging, and a behavioral response of the
urchins to predation and changing availability of algal drift.
This mosaic of urchins and algae may affect patterns of algae
recruitment and subsequent community development.

Urchin densities at the remaining three permanent sites
(established in 1987) increased significantly (Table 3). This
increase indicates that temporal wvariability within +the urchin
dominated otter free system is high. The cause of this
variability may be due to movement of urchins, or variable
recruitment. Two sites were established in Bamfield, Barkley
Sound, well beyond the immediately expected range of sea otters.
These sites, Permanent Sites 7 and 8, will serve to monitor year
to year variability in an otter free system.

In this study the response of the benthic community to otter
foraging is rapid. In the Aleutians otters forage extensively on

8. polycanthus, a small green urchin. While otter foraging has a

profound effect upon the system (Estes et. al. 1978), the small
size of the urchins makes it energetically impractical for otters
to eat wurchins below a minimum size. This selective foraging
results in high densities of small urchins in the system, despite
intense otter foraging. Small wurchins do not have the grazing
impact of larger conspecifics but their presence no doubt

inhibits algae recruitment, and slows the rate of community
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Table 3. (a) Mean abundance of urchins across all 5 swathes at

each of the four otter £free permanent sites in
1987 and 1988.

_ psi _ PS6 _ PS7 _ pss

X §2 X 52 X g2 X g%
S. franciscanus
1987 146.8 19.7 182.8 50.0 60.6 27.6 108.4 51.6
1988 109.8 105.7 256.0 82.2 73.0 22.6 123.4 52.7
Table 3. (b) T values (p = .05) are reported from year to year

comparisons at each site,

PS1 PSé6 Ps7 PS8
1887,/1988 1987/1988 1987/1988 1987/1988
t. Sig t Sig. t Sig. t Sig.

8. franciscanus 7.4 S 14.2 8 4.3 5 2.3 s
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response to reduced grazing pressure. Since S. franciscanus is
much larger, sea otters remove all urchins, eliminating the major
grazer. In California, otters are one of several important urchin
predators. Fish and lobster (Cowen 1983, Tegner and Levin 1983)
prey upon urchin recruits, affecting urchin abundance. Thus, in
California, otters might be expected to have a less profound
effect upon nearshore community ecology (see Foster and Schiel
1988 for a discussion).

Permanent sites established along the west coast of Vancouver
Island will be monitored annually for the next three years. Data
regarding spatial and temporal variability will be collected. The
community effects of otter foraging will be documented as otters

move into presently otter free sites.

Sea Otter Surveys.

The results of weekly sea otter survefs in Checleset Bay
were extremely variable (Table 4), due to changing weather and
sea conditions. The highest count of 203 animals was made on
September 3. This represents a minimum estimate of sea otters in
Checleset Bay, as boat surveys are conservative and animals
outside of the survey area were missed.

Sea otters generally segregate by age and sex (Schneider
1978). Sex and age of sea otters is difficult to determine at a
distance. In this study only the sex of animals with young was
unquestionably determined.

The greatest concentrations of otters occurred at Chief Rock,

the Clara Islets area (locations 9, 10, 11, 4, Fig. 7) and
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O'Leary Islets (Fig. 7). Large rafts of single otters observed at
Chief Rock were 1likely aggregations of males. In California
concentrations of animals at the ends of the geographic range
consist mostly of males (Vandevere 1970). Otters in the Clara
Islets area and O'Leary Islets were predominantly females with
dependent pups (Table 4). 1In California, groups of females
generally occupy the best habitat and are comprised of females of
all ages (Estes 1980). This pattern was apparent in Checleset
Bay. Females with young were observed at most locations but
consistently comprised the greatest percentage of animals in the
centre of the geographic range, an area which is moderately
sheltered.

Females with pups were cautious around boats and fled
immediately when approached. Otters at Chief Rock were curious,
porpoising or back paddling away, periodically stopping to watch.
Otters at Chief Rock were the most easy to locate and count.

Largé single, distinguishable animals were sighted regularly
at predictable locations near female areas. These animals may be
adult males with established territories. 1In Alaska and
California, males occupy territories generally adjacent to female
resting areas (Vandevere 1970, Loughlin 1977). Without marked
animals distinguishing individuals is difficult.

A double survey was conducted on September 17, to examine
daily movements of sea otters. The results were inconclusive, but
indicate that otters move a great deal between areas. Otters
rafting at Chief Rock consistently dispersed to surrounding areas

by midmorning. By midafternocon otters were usually absent from
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Chief Rock and the raft reformed just before sunset. Rafting at
Chief Rock may well be a response to Northwest winds. Females
with pups may travel considerable distance during the course of a
day. During the morning 43.5 percent of the observed females were
seen at the O0' Leary Islets. In the afternoon only 6.8 percent of
the female otters were present at the same location (Fig. 34,
Table 5). More females with pups were seen on the afternoon trip,
so some otters were missed on the earlier survey or may have been
incorrectly identified as single otters. Since more females and
pups were seen on the earlier survey it is unlikely that large
groups were missed and females must have moved three nautical
miles from the O'Learys, to the Clara Islets.

Weekly counts of sea otters in January and February of 1989,
indicated that the Jlocation of otter rafts was determined by
prevailing winds. Wind patterns in the summer are predictable.
Mornings are windless, with northwest gales rising in the
afternoon and dropping each evening. Choppy sea conditions often
distress young otters and females may respond by swimming
downwind or seeking shelter (Estes 1980). Afternoon movement of
females southeast to the Clara Islets, may be a response to
prevailing northwest winds.

The gecgraphic range of sea otters in Checleset Bay is from
Quineex Reef, south to Thornton Island in Kyuquot Sound. On
September 26, a survey of the otter population in Nootka Sound
counted 156 otters, north from Maquinna Point to one nautical
mile north of Skuna Bay (Fig. 35).

The otter population in Checleset Bay appears to be expanding
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Figure 34. Histogram of daily chariges in otter 1location on the
double survey, September 17, 1988,
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Table 5. Numbers of single adults (A), mothers (M) and

Pups (P) seen at each location along the survey
route on the double survey.

DOUBLE SURVEY

17/09/88
Time Morning Afternoon
Otter Category A M P A M P
Location
1. Entrance Kyoguot (Chief Rk) 43 2 2 7 2 2
2. Cole Rk. 5 0 0 6 0 0
3. Cole Rk. - Thomas It. 3 0 0 3 1 1
4. Thomas It,. o 1 1 1 0 0
5. Bunsby It. 1 0 8] 0 0 0
6. Gull Island 7 1 1 5 1 1
7. Acous Peninsula o 0 0 2 4] 0
. 8. O'Leary Its. 13 10 10 5 3 3
: 9. Clara Its. 8 8 8 i3 21 21
10. Farout Reefs 5 1 1 10 7 7
11. Smooth Top Rocks 7 0 0 0 0 0
12. Double Rocks 7 0 0 8 4 4
13. Flat Top Rocks 0 0 0 2 1 1
14. Lookout Island 0 0 0 0 0 0
15. Mission Group 0 o 0 1 0 0
16. Cole Rock - Flat Top 3 0 0 0 0 0
TOTAL 102 23 23 63 40 40

GRAND TOTAL 148 143
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in a southerly direction. Population growth is occurring at a
rate of 17 percent per year (Estes in prep.). The sea otter
population in Checleset Bay resembles populations below carrying
capacity elsewhere in the northeast Pacific. Continued increase

and expansion of both sea otter populations can be expected.

Resurvey of the Breen et. al. (1982) sites.

Observations indicate that sea otters now occupy all of the
sites surveyed by Breen et. al. (1982) (Fig. 34). In 1979 ten of
the nineteen sites were inferred or known sea otter feeding sites
(Table 6). In the 1987-1988 survey, urchins were absent from all
sites (Table 7). The nine sites previously unoccupied by otters
were dominated by kelp and are encompassed by the present otter
range. Otters were observed at all sites.

Nereocystis luetkeana formed the dominant canopy kelp at most

sites. As suggested by Breen et. al. (1982) its' abundance at

sites 1long occupied by otters is unexpected. N. luetkeana is

ephemeral in nature and is out-competed by longer lived perennial
species (see Dayton 1975, for a discussion).

While N. Jluetkeana forms the most obvious kelp species in

many otter dominated areas, its dominance may be overestimated by
visual estimates made at the surface. Extensive N, luetkeana

canopies often occurred above dense sub-canopies of Pterygophora

californica and Laminaria spp.. This was particularly true at
sites 5, 3, 4, and 19 (Table 7). At these sites N, luetkeana
canopies were extensive, but careful examination of the subtidal

community indicated that N, luetkeana was limited to shallower
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. Sie Localion Inveriebrates Kelp
Red sea urching Abalone Uther Canopy Undercanopy
Lat 50 Drensity  Size Depth  No. Sire Depth ’ Species Range Specles Ranige Comments
Leng 327 {nd. mY  {mem) {m} (217 {mm} fn} - s helow fur o bnw
dadung dntang
LI ol i L 3-8  &in 1 <100 & Gslanus nubliusand  Mereocystis 1589 Pterygophors  0-10 Keip detritus abundant
I3 W seen crevice Pisaster ochraceus 1. seicheilii Known sea olter fending site
T 83 N None L3 1] <itd 69 Heavy encrusting Flereocystis -r.8 L. seichoihit -1 Known ace olter feeding aite
H0aT W launs tladed reds
{npatan}
3 gyrwN 4 30-80 3-8 More ' B. nubdilus, P. Mersocystis ' 17 L. setchedtit +1-7 Known sea olter feeding sits
500 W aeen ochzaceus, heavy bladed reds -8
' entrusiing fauna
4 N 10 4 L 2019 4 B. nubilus, P. Nereovystis -7 L. setchefiit 3-6.7 Known sea-ottet leoding site
i I 0EW  soen ochracous hiavy PHotyots 3-i0
1 encrusting fnane hladtndd rede
E 3 esoN 1998 20-150 543+ & 30 33 Heavy encrusting Nong L. setehelill O3 Hot 3 fording sile
) Waurw fauny -5 m deep Laminaria sp, Upper sigal zone, lower pen
Merygophora urchinbarrens
Eisenix
4 wi'ie'N Ot a9 L Many  30-00 3-8 Alistone undar Nrrvocyitty o7 L wetchriitt o-F Kupwin ava olior feeding st
JT AW seen stones ina thinre Macrocysils Hoar 0 Lamfnariaspp. A Sheil boliom deeper than 7 m
) Plerygophors
{Costaria
7 008" N Hone L ¥ 4 Feguls extremely Macrocysiis 0-3 Laminariaspp, 0-§ Inferred teeding site
arse'w abundant Plerygophora Muost algas stopped st shett
Hoor, 5 m
4 "N 02 120 10-13 50 ] Enctusiing lsung Nereocystis o-10 L. setchelli} o-1.8 Known ses atter leeding site
I W under heavy on vettical Phyliespadix
bouiders surlaces
f 081N 1015 0-400 1-2 Tol <100 052 5. droghacklensis Heone L. setcheliii o-t2 Concluded to be 8 non-
o I a0 w . lad, to ! ind. m™, Astraes Fhylicspadin feeding site
to 0.l ind. m?
o 16 00" 45" N  None None Heavy encrusiing Nereocysiis -7+ L. setcheitif =1+ Very exposed sife) onty |
Ittt w fauns Pterygophora depih examined
¢ . Phytaspadix
- H TN o2 20-108 13 ] e 11 Sen urchinedn Nerrocysity 10 L artchetiit -8 Ifoezed nea otter foeing aitn
W w srevieon sid small at Plosygophiea
tp oafiange, B
nubilasto 50 % cover
12 0¥ 44N 1020 3-8 To02 30-800 3-8 Sesurchinsing Nereocysiis 355 L. seichellii 3.5-5 Conchutrd nliobo s
905" W ind, met narrow band below Dnsmiarestia teeding site
kelp ligulata
;;t 13 05 44"N 053 3.4 TotG  50-130 +1-5 " None L setchelllf +1-1.3  Concluded notiobea
3w ' tnd. ! Egregia feeding site. Algae only on
Alariaxpp. reel tops and in very shatlow
water
4 og's5¢'N S0 0.5-15 Nonw Macrocystis Dlisfunct  Agarumsp. 1548 Concludednottoba a
36" 307 W . {denaw) 0-0.% feeding sile
1545
13 0N 10 63 To2 $0-135 48 Merzocystls Boulder  Mona Conclided noi to be a
I ee"w Ind. m? ’ tops only feeding sils
it eH'N o+ 2-3 To 1y 40-80 2.8 Nereocystis Boulder L anichelid -2 Courludrd unitoba a
i w lad. m-? twpsonly  Phyilospadix Errillisg aitn
17 58N <t 8-12 Nona Sea wichins under Nereocyatin ? L. setchollif o-8 Cenchluded 1o be a feeding
3w taulders of tn {sparse} Costatia #te
' - trevices only
1 N None HNone Beawe Melridiumon  MNereacysils &8 None CUonctuded 1o ha a tending
A s w wstrep verlical witn
sutiaces
i TN 100 1 2 56-60 3-8 Encrusling launs on  Nereocysth 1.5-7 L. seicheliti 1.5-7 Known sea otler feeding site
33 20°"W seen verticals Pterygophora

Table 6. site description of the sites surve
al. 1982. (From Breen et. al. 1982),
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Table 7.

Site desceiptions of the Breen at, al, aites (1982) resurveysd In 190775905,

PAB JoR
INTERTEBRATES
--------------------------------------- CANORY UNDERSTORY
RER SEAR URCHIRS ABALOHE  mermvessesssssssssssasomsde beswassassssssessesss
gGite lopation  s--e-esssscesceannen sesddonamasseann Species fange Species Range
Lar 50 tensity $ize Bepth Ro, Sire Depth . below) {m. beiow)
Long 127 (m%} ey (m)  seen {mm} {m OTHER datun datum COMMERTS
1 02 90" ¥ Hone Bryzosns common Hereocystis 1.5-% Desmarsstin o-10 previousty an ctter foraged site
I3 254 W broken hirnites taminaris
Batamus mubilue Pterygophora
#igaster ochraceus
2 03+ ZB" H  Rone filter feeding Mereocystis 1-12 taminarin 0-12 Previously an otter foreged site
34t pAv @ commanity Costaria
Prerygophora
Besmarestia
] o3+ 4B N dereocystis t-7 Ptarygoshore  0-12 Previpusly an otter foraged site
35t gon W taminaria
pusmarestia
4 B4t 20" H Y pesn 4D 3o Rone tots of empty Mytilus Hereocystie 3-8 Laminaria spp. G-10 freviousty noy foraged
350 08Y W unadjusted tess encrusting fauna {not thick) Laminaria getch Otters noW present
Pleurophycus
Pretrygophore
5 06! 96" K Hone Rane Lots of urchin tests Nereocystis 510 Pterygophore 0-12 rreviousty not otter foraged
&40 240 Y Eisenia Oiters new present
L. setchelld
L] o4t 2% N 3 seen &0 cm 35 Hotie- gryzoans under fatchy Macrocystis 3.13 Pterygophora 0-12 Dominated by Pterygophora
32t 480 @ Pterygophers canopy Nereocystis not L. setchellf
significant fleurephycus
Phyltospadix
7 05 00" #  Hone Nore Patiria miniate common  Macrocystis 3-10 1. groenlandica5-§ No changes since 1979
320 580w Ho fish
8 B4 28% N Hone None Kirmites giganteus (1)  Nereocystis %-10 pesmarestie 23 1 Mo mujor changes
350 144 @ Otters seen feeding (not thick)
Encruating faunas
9 0&¢ 159 B None Broken shetls only  Some S. drobrachiensis  Macrocystie 3-7 taminaria e-10 Previousty not otter forpged
350 400 Y 89 seen. Very small new Phyl Laspadis Gtters naw present
recruits
10 00" 4%* N None Hone Mestly filter feeders Mereocystlie =10 Laminsria -19 Yery esposed. Ho obvious chonges
34 ¥Sw g Lots of Satarus rublive Desmarestis
Broken Hinnites Pterygophora
1 B2 16" B None None found mh eaten Hersocystin -10 tLaninaria -9 tnterrupted otter feeding here
300 180 W Cryptochiton Desmarestia femates with pups
12 03 44n N Hore Nene Broken Himnltes Hereccystis g- 10 Lamineria g-10 Previously not otter forasged
29T o3 W tots of filter feeders Pterygophora otiers now preseny
Broken ctems commen Phyllospadix in
Broken Astraes shalion
13 05 44" N Hone 8 S§7-74 10-25¢ One §. purpuratus sesn Macrocystis S-10 Pterygephors  3-11 Previously not otter foraged
29t 40n W Loty of urchin tests Leinaria setch. Mereocystis present in mized
arnd empty sbatone shells Macrocystls cenopy - In
wurrounding sreas
Ltots of broken sbalone shells
th D& TAT B Hone 1 empty sheil Loads of Tequia with HMacrocystis %-10 Phyllospadix 0-8 treviously not otter foraged
6t 30 W 5&- Ghmm hermit crabs Egregin Grters now present
Pterygophors
Agsrum
15 04" 3" K 1 seen 50 25+ groken ghelis only Absence of moliuscs #acrocystis 5-8 £gregia 0-5 Previousty not otter foraged
37+ 08 W under rock 51-9¥mm tots of sters phyitospadix gtters now present
1. setcheiti
o reet understory
16 D4 G4Y H Hot Grters seen foraging here in 1987,
3P 42v W Sampled Not sampled
7 D4 58 K NWone Hone Biroken Astraea and clems Macrocystis 4-10 pterygophora  3-10 very established kelp commmity
33 35 g Hereccystis teminaria Previcusly otter forsging site
Eizenia
Costaria
1B D4T W59 N None fBroken shelis only Lots of stars Macrocystis 5-12 temineries tp. O-12 very thick Macrocystis canopy
lgr S2m ¢ Bermastarias Desmarestia
Pycnopodia phyt tospadix
Sotaster
19 B4' 14" K None None P. ochraceus common, Hone-dereocystis Desmarestin o-12 expased site
33 zov very big Prasent Costaria
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depths and recruited to disturbed patches within established
perennial kelp beds. As suggested by Breen et. al. (1982) the

abundance of N. luetkeana, at otter dominated sites is probably

maintained by physical disturbance.

Macrocystis integrifolia dominated the canopy at sites 13,

14, 15, and 17 which are all relatively sheltered. Otters were
rarely seen at these sites during the summer. The abundance of
algae and the absence of wurchins, in contrast to earlier
cbservations, (Breen et. al. 1982, Table 6) suggested that otter
foraging had occurred. Broken urchin tests and abalone shells
were collected from sites 13 and 17. Observations made in January
and February 1989, indicate that all of these sites are used
extensively by otters during winter storms. These sites are
sheltered and provide protection for rafting otters (particularly
females with pups). The absence of physical disturbance may

competitively favour M. integrifolia and prohibit the growth of

N. luetkeana. Seasonal and weather related sea otter movements

are difficult to infer by observations of the benthic community

alone.

In Checleset Bay Desmarestia ligulata and N. luetkeana

dominated sites at the edge of the otters' geographic range,

while perennial kelps such as P, californica and Laminaria spp.

were largely absent. The abundance of perennial species at all of
the sites re-occupied by otters, since the 1979 survey, suggests

these sites have all been exposed to otter foraging for some

time.

Observations made by Breen et. al. (1982) are substantiated
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by this survey. Changes inferred to be a result of otter foraging
have been documented by comparing the 1979 observations to the
1987 - 1988 observations of the same sites nine of which have
since been occupied by sea otters. The geographic range of otters
has expanded to include all of the previously unforaged sites.

Differences due to the presence and absence of otters have been

eliminated.
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