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ABSTRACT 

1978. Marine resource inventory of Pacific Rim 
Fish. Mar. Serv. MS Rep. 1467: 198 p. 

The 1977 marine resource study was the 3rd year of a 5-year program 
designed to provide information on marine organisms and their associated habitats 
for Park planning, interpretation, and management. Results of fauna and flora 
and recreational impact studies are discussed under the three Park sections, 
Long Beach, Broken Group Islands, and West Coast Trail. 

Key words: marine park, marine resource inventory, British Columbia. 

Lee, J. c., and N. Bourne. 
National Park- 1977. 

, , 
RESUME 

1978. Marine resource inventory of Pacific Rim 
Fish. Mar. Serv. MS Rep. 1467: 198 p. 

L'etude de 1977 sur les ressources marines constituait la troisieme 
annee d'un programme quinquennal de collecte d'information sur les organismes 
marins et leurs habitats aux fins de la planification et de la gestion des 
pares et de l'interpretation de la nature. Les resultats des etudes des incidences 
sur la faune, la flore et les loisirs sont regroupes pour chacune des trois 
sections du pare: Long Beach, Broken Group Islands et west Coast Trail. 

Mots cles: pare marin, inventaire des ressources marines, Colombie-Britannique. 



INTRODUCTION 

The marine resources study, begun in 1975 in Pacific 
Rim National Park (Lee and Bourne 1976) was continued in 1977 
on behalf of Parks Canada, Western Region, by Lee and Adkins 
Ltd. in affiliation with the Pacific Biological Station 
(Nanaimo), Fisheries and Marine Service, Department of Fisheries 
and the Environment. The 1977 study was the third year of a 
5-yr. program designed to provide information on marine commun­
ities for Park planning, interpretation, and management. 
Investigations we+e continued in all three sections of the Park. 
Major emphasis was on obtaining quantitative data to determine 
yearly and seasonal levels of marine populations within the 
Park. 

In the Long Beach Section, fauna and flora surveys 
along rocky shores and recreational impact studies were continued; 
the razor clam (Siliqua patula) study was reduced and surveillance 
of the littleneck clam (Protothaca staminea) population was 
discontinued. Both sea mussel (Mytilus californianus) studies, 
the purple olive snail (Olivella biplicata) and purple starfish 
(Pisaster ochraceus) studies were continued. Subtidal surveys 
in this Park section were confined to the northern end of 
Wickaninnish Bay. 

Major emphasis in 1977 was on studies in the Broken 
Group Islands and the ~vest Coast Trail Sections. Intertidal 
and subtidal fauna and flora surveys were continued in the 
Broken Group Islands. The bivalve population study in this 
section was continued ·and included an assessment of population 
structure and recruitment of a clam population at Hand Island. 

Intertidal fauna and flora surveys, begun in 1976 
along the entire length of the West Coast Trail, were continued 
in 1977. 

Terms of reference for the 1977-1978 resource 
inventory are given in Appendix 1. 
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LONG BEACH SECTION 

HABITAT TYPES 

Habitat types - Intertidal 

Sampling procedures were similar to those in 1976 
(Lee and Bourne 1977). Only rocky shore studies were continued 
to further assess seasonal and yearly variations within the 
marine communities of this habitat. Transects 4, 11, 12b, 13, 
and 14a were sampled (Fig. 1). Results of fauna and flora 
studies along rocky shores are discussed under appropriate 
headings. 

Numbers of organisms in a 1 m2 sample were recorded 
from each biotic zone along transects. Sponges, bryozoans, 
compound ascidians, and some polychaete species were recorded 
as percent coverage within a m2 area. A 25 x 25 em grid was 
used when counting organisms smaller than 2 em. Algal cover 
was recorded as percent coverage within a m2 area. 

Exposed habitats 

Rocky shores 

Fauna and flora studies of exposed rocky shores were 
continued along a vertical rock face at Green Point (Fig. 1); 
numbers of organisms recorded are shown in Table 1. The four 
biotic zones described in the previous year (Lee and Bourne 
1977) were used again in 1977. 

Zone 1, splash or spray zone 

The splash zone is the most sparsely populated area 
along a rocky shore. 

The few plant species observed in this zone were the 
same as in 1076. The black lichen, Verrucaria sp. had a cover­
age of 50%/m2 throughout the year. Prasiola meridionalis, a 
small green alga found along the top of the rock face, was most 
abundant in June at 60%/m2, but by December, it was completely 
absent. 

Collisella digitalis, the dominant limpet in this 
zone, occurred in much greater densities than in 1976. In April, 
numbers were as high as 300/m2 (increase of five times) but 
gradually decreased to 160/m2 in December (two times 1976 
densities). This increase was pro~ably due to immigration into 
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the area since all animals were large, i.e., there was no 
major recruitment. Notoacmea eersona and li• scutum were present 
throughout the year but in much lower numbers ~han in the 
previous year. Periwinkles, Littorina sitkana, and h•scutulata 
were common in this zone. L. sitkana was more abundant in 1977 
than in 1976, 4,000/m2, compared to 130/m2. h• scutulata 
occurred in much lower numbers. Numbers of acorn barnacles, 
Balanus glandu+a, and Chthamulus dalli, were not significantly 
different between the 2 ¥ears. B. glandula was recorded at 
mean density of 42,000/m and c.-dalli, a much smaller species, 
at 2,000/m2. -

Zone 2, high intertidal zone 

Dominant algae usually associated with Zone 2 on 
exposed rocky shores are the brown algae, Fucus distichus, and 
Pelvetiopsis limitata. During the past 2 years Fucus plants 
were small and sparsely distributed at Green Poiht with a maxi­
mum coverage of 30%/m2. Pelvetiopsis was more abundant in 1977 
with a coverage of 60%/m2 in June which decreased to 20%/m2 by 
December. This seasonal fluctuation in densities was also 
observed in 1976. Numbers of green algae were low throughout 
the year in Zone 2 as was observed in 1976. In 1977, a 
greater number of red alg~l species were identified but their 
coverage remained .low, less than 5% throughout the year (Table 1). 

Several faunal species recorded in Zone 1 were also 
obse~ved in Zone 2. Numbers of £• digitalis were lower in 
Zone 2 than 1 as in 1976; density of L. scutulata was similar 
to that of Zone 1; L. sitkana and c. dalli showed marked 
increases in numbers (3,200/m2 and-2,100/m2, respectively) over 
1976 observations. Other species common to both Zones 1 and 2 
showed no marked changes in densities between the 2 ye~rs. 
Three other species commonly found in Zone 2, Thais emarginata, 
T. lamellosa, and B. cariosus occurred at densities similar to 
those of 1976. -

Zone 3, mid-intertidal zone 

The characteristic assemblage of the mid-intertidal 
zone was similar in 1976 and 1977; however, siginficant changes 
in numbers were recorded for the dominant faunal species. 

Growth of Hedophyllum sessile, the dominant alga of 
this zone, was similar to that observed in 1976. Area of cov­
erage increased throughout the season to a maximum of 60%/m2 
in June and gradually decreased in winter. A larger number of 
small red algae were identified in this zone than in 1976 but 
their coverage was low, 5-10%/m2 (Table 1). 
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Sea mussels• Mytilus californianus, which occur in 
extensive beds in this zone, increased from 25,000/m2 in 1976 
to 57,000/m2 in 1977, due mainly to a greater number of small 
sea mussels in 1977. Bay mussels, ~· edulis, were abundant 
in the upper part of the mussel bed and their density showed 
little change in the 2 years. Goose barnacles, Pollicipes 
polymerus, were more abundant at this site than in 1976. Clumps 
of adult barnacles were observed as before but there were large 
areas covered with juveniles. Densities increased from 200fm2 
in 1976 to 2,900/m2 in 1977. 

Abundance of some other fauna in this zone was 
markedly different from that of 1976 (Lee and Bourne 1977). 
Limpets £• pelta and ~· scutum were again present in moderate 
numbers. Fewer £• digitalis were observed in 1977 but ~· eersona 
was more abundant at 320/m2. Abundance of two species of Thais 
was similar to that in 1976. 

Numbers of B. nubilus remained the same in the 2 years 
but B. cariosus showed a slight increase. Two major differences 
in the fauna were found in 1977; c. dalli, not observed in 1976, 
was recorded at densities of 4,500/m2 in 1977 and densities of 
~· olandula increased from 17,000/m2 in 1976 to 30,000/m2. 

The populat~on of ~· xanthoqrammica remained fairly 
constant throughout the year but were slightly lower than in 
1976. A large number of juvenile A. elegantissima were recorded 
and numbers increased from 400/m2 in 1976 to 2,400/m2 in 1977; in 
December they decreased slightly to 1,300/m2. 

Zone 4, low intertidal zone 

Brown and red algae were the dominant algal species 
in the low intertidal zone. The dominant brown algae continued 
to be Alaria marqinata and Laminaria setchellii but their den­
sities were slightly lower than in 1976. ~· marginata remained 
the more abundant alga even into winter. Densities of a few 
red algae increased in 1977; Petrocelis sp. and Prionitis sp. 
increased to 10-15%/m2 during summer months, but Gigartina 
exasperata was not as abundant as in 1976. Other algae present 
in this zone are shown in Table 1. 

Few faunal species were observed in this zone and 
their densities were low (Table 1). 

Semi-exposed habitats 

Rocky shores 

Studies of fauna and flora along semi-exposed rocky 
shores were continued in 1977. Sample sites were the same as 
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in 19~6 - aox Island (12b), Quisitis Point (14a), and Half Moon 
Bay (4) (Fig. 1). Numbers of organisms recorded at these sites 
are shown in Table 1. 

Zone 1, splash or spray zan~ 

The black lichen, Verrucaria sp. was the dominant 
floral species and densities were similar to those of 1976. A 
larger number of algal species were recorded in the splash zone 
in 1977. Prasiola mefidionalis a small green alga, was recorded 
only at Quisitis Point at densities as high as 30%/m2 during 
the summer months. Another green alga, E2teromorpha intestinalis, 
occurred in low densities, less than 5%/m at Box Island. A 
few brown and red algae were recorded in small depressions and 
tidepools in the splash zone. Coverage provided by these algae 
was low, 5-10%/m2 (Table 1). 

Dominant faunal species in Zone 1 were again limpets, 
periwinkles and acorn barnacles. Densities of these organisms 
showed some marked differences from those in 1976. Numbers of 
c. digitalis, the most abundant limpet found at these three 
sites, were similar to those in 1976 except at Half Moon Bay 
where they increased from 401m2 in 1976 to 300/m2. li· persona 
and N. scutum were present in low densities throughout the 
year; c. pelta, not recorded at these sites in 1976, was found 
in low numbers. L. sitkana, the most numerous periwinkle in 
Zone 1, showed a Slight increase in numbers over 1976; highest 
density 740Jm2 was observed at Half Moon Bay in December. Num­
bers of L. scutulata were also higher at each site in 1977; 
greatest-number (700Jm2) was at Half Moon Bay in June. 
~· glandula was still the dominant acorn barnacle at all sites 
and densities did not change significantly in the 2 years; a 
slight reduction in numbers was noted at Half Moon Bay. Numbers 
of c. dalli increased in 1977. at all three sample sites, but 
were lower than those of ~· glandula. 

Zone 2, high intertidal zone 

Rockweed, Fucus distichus was the dominant algae in 
the high intertidal zone. Coverage was slightly less in 1977 
at all three sites, but was at least 30% at the height of the 
growing season. Green and red algae were not common at these 
sites except for Gigartina sp. at Half Moon Bay where coverage 
was as high as 40%Jm2 (Table 1). 

Numbers of limpets were similar to those in 1976 
except for £• digitalis at Quisitis Point and Half Moon Bay 
where densities increased to as high as 300/m2. The periwinkle 
L. sitkana increased in numbers from 150/m2 in 1976 to as high 
as 4,800/m2 at Half Moon Bay. Numbers of acorn barnacles were 
similar in the 2 years except for c. dalli, which increased 
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from a few scattered individuals in 1976 to as high as 4,000/m2 

at all sites in June. 

Abundance of T. emarqinata varied considerably from 
site to site (80-130/m2T in 1977. Bay mussels were found in 
isolated patches except at Halt Moon Bay where densities 
increased to 1,400/m2. Isolated patches of sea mussels were 
recorded at Quisitis Point and Half Moon Bay. 

Zone 3, mid-intertidal zone 

Extensive mussel beds and the brown alga Hedophyllum 
sessile were the characteristic biota of Zone 3 in semi-exposed 
areas. 

The brown alga H. sessile was dominant at all three 
sites. Other brown algae-(~. marginata and ~· ~) and the 
red alga Halosaccion sessile were common in the mid-intertidal 
zone. Coverage by these algae was greatest during summer 
months, and decreased during winter (Table 1). Densities of 
other red and green algae varied-from site to site but were 
usually less than 10% coverage (Table 1). 

Both ~1. californianus and M. edulis were common except 
at Box Island. -Numbers of acorn barnacles (~. glandula and 
c. dalli) and goose barnacles Pollicipes polymerus increased 
significantly in 1977 (Table 1). There was little seasonal 
variation in numbers of limpets, thaids and acorn barnacles. 

Although sea urchins are not common along these rocky 
shores, a consistent number of purple sea urchins, Strongylo­
centrotus purpuratus, were observed at Half Moon Bay in both 
1976 and 1977. The only anemone that showed a change in density 
was ~· elegantissima which increased significantly at Half Moon 
Say to 900/m2 compared to 275/m2 in 1976. Other species present 
in this zone are shown in Table 1. 

Zone 4, low intertidal zone 

The dominant algal species in the low intertidal zone 
were similar in 1976 and 1977. Ap in 1976, these algae are not 
evenly distributed throughout the semi-exposed area. Phyllo­
spadix scouleri, A. marginata, and Eqregia menziesii were most 
abundant at Box Island. Laminaria setchellii, Lessoniopsis 
littoralis, and Gigartina exasperata were the dominant algal 
species at Quisitis Point and Half Moon Bay. Iridaea sp. was 
common at both Box Island and Half Moon Bay. Highest densities 
of each alga occurred in summer and decreased by winter (Table 1). 
Additional algal species that appeared irregularly or in low 
densities are shown in Table 1. 

Faunal species were not abundant in the low intertidal 
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area. The most noticeable species - sponges, bryozoans, anemones, 
polychaetes, and barnacles • were found in lower densities than 
recorded in Zone 3. Species observed and their densities are 
given in Table 1. 

Sheltered habitats 

Rocky shores 

Biota of sheltered rocky shores was studied along 
the rocky outcrop of Grice Bay (Fig. 1, Site 11). Numbers of 
organisms recorded at this site are given in Table 2. 

No splash zone (Zone 1) was found at this site. 

Zone 2, high intertidal zone 

Coverage of F. distichus was more extensive in 
sheltered areas than in exposed or semi-exposed sites. Highest 
density was recorded in summer (75%/m2) and decreased signifi­
cantly in winter. A few speci~s of green and red algae were 
recorded in low densities except for the red alga Hildenbrandia 
sp. which had a coverage of 60%/m2 in summer months. 

Numbers of limpets, periwinkles, and thaids showed 
little change between 1976 and 1977 (Table 2). Bay mussels, 
M. edulis, were more abundant (400/m2) in 1977. As noted in 
exposed and semi-exposed habitats, numbers of acorn barnacles 
increased substantially in sheltered areas in 1977. The new 
barnacle set occurred in densities of 200,000/m2 while individ­
uals of 3. glandula and f· dalli from previous sets were 
recorded at 7,000/m2 and 4,000/m2, respectively. The new set 
was reduced to 90,000/m2 ~y December. 

Zone 3, mid-intertidal zone 

Bay mussels, acorn barnacles ~· glandula, and red 
algae Halosaccion glandiforme and Endocladia muricata were the 
dominant species in this zone (Tabl~ 2). Densities of these 
species were similar to those of 1976 except for ~· qlandiforme 
which had a much reduced coverage. A larger number of algal 
species were identified in 1977 in the mid-intertid~l zone 
(Table 2); their densities were low (less than 5%/m ) except 
for the green alga Ulva sp. which had a coverage as high as 
30%/m2 in June. ----

Zone 4, low intertidal zone 

Eelgrass Zostera marina was the dominant floral species 
but coverage was low (30%) even at the height of the growing 
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season. Algal coverage in the low intertidal area was less in 
1977 than in 1976. Algal species present were Ulva sp., 
Grateloupia doryphora, and Iridaea sp. The brown-alga Aqarum 
fimbriatum occurred below the water's edge. 

Faunal species were not abundant at this site. 
Starfish P. ochraceus and Oermasterias imbricata were found in 
low nur.1bers (less than 1/m2' S. 

summary 

In 1977, populations of some faunal species increased 
substantially in exposed, semi-exposed and sheltered rocky 
shore habitats in the Long Beach Section. A heavy set of acorn 
barnacles B. g~andula and f· dalli was recorded in all three 
habitats (Fig. 2). The greatest increase was in the sheltered 
~rea of Grice Bay. 

In exposed and semi-exposed situations there was a 
high recruit~ent of periwinkles L. sitkana, goose barnacles 
f• eolymerus, and anemones. ~· eleqantissima. In Zones 1 and 
2, a subst~ntial increase in numbers of ~· sitkana was recorded 
from 200/m~ in 1976 to 48,000/m2 in 1977. Clumps of adult 
goose barnacles were observed in Zone 3 as in 1976 but in 1977 
there were also 1 arge areas covered with juveniles. ·Larger 
numbers of juvenile A. ele antissima were recorded in Zone 3 
at Green Point and H~lf Moon Bay Fig. 3}. 

Fauna and flora surveys of these habitats will continue 
in 1978 to further assess seasonal and yearly levels of the 
marine communities. 

Razor clams (Siliqua patula} study 

Studies to assess recruitment and subtidal populations 
were continued in 1977. Beach screening and subtidal sampling 
was carried out as in previous years (Lee and Bourne 1976 7 1977). 
Adult population assessments, growth rates, and time of 
spawning studies were discontinued since the major clam population 
at Long Beach has not changed significantly over a 10-yr period 
(Bourne and Quayle 1970),and no strong recruitment was found in 
1977. 

No juvenile razor clams were found at any sample 
locations (Fig. 4) during the spring or fall sampling periods. 
Lack of recruitment was also observed in the last 2 years. 

Subtidal populations 

A new transect was established on either side of 

.. 
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Transect 3 in 1977 (Fig. 5) to expand the number of samples 
taken. Sampling was carried out monthly from April to July, 
inclusive. 

No shows or siphons were observed along these subtidal 
transects and only one juvenile clam was found in suction pump 
samples, which is similar to results in 1976. Results of the 
razor clam study in 1977 indicate there was little recruitment 
in either the intertidal or subtidal areas. Beach screening 
work will be continued to determine strength of the incoming 
year-classes. Subtidal studies will also contine to further 
assess recruitment and the significance of this population to 
the intertidal population. 

Sea mussel (~. californianus) study 

The sea mussel study to assess re-establishment 
patterns and recovery time of a denuded mussel bed was continued 
in 1977. Organisms recolonizing the cleared m2 plot s~nce July 
1975 were monitored in April, July, and October 1977. Numbers 
of organisms recolonizing the cleared plot are given in Table 3. 

Northcraft (194~) and Castenholz (1961, 1967) reported 
that Ulva and/or Enteromorpha were usually the first macro­
scopic algae to settle in a cleared area, and this colonization 
was often followed by sparse se~tlement of the original organ­
isms forming the mussel bedp. Hewatt (1937) observed that 
barnacles were the major colonizing organisms following the 
first growth of algae. In 1977, recolonization of the cleared 
mussel plot at Cox Point had a noticeable algal coverage and 
a heavy set of barnacles. As in 1976 the dominant algal species 
were the green alga Ulva sp. and the red algae Endocladia 
muricata, Giqartina sp., and li• glandiforme. Pterosiphonia 
bipinnata was found in 1977 but not in 1976. These algae were 
all more abundant in 1977 than in 1976, but a steady seasonal 
decrease in algal coverage was observed as in 1976 (Table 3). 
In contrast with 1976 observations, there was an exceptionally 
heavy set of barnacles in this area in 1977 which occurred in 
other habita~s. In April, these barnacles were too small to 
identify to species; by July the species were more easily 
separated. The most abundant barnacle was·a. glandula 
(1,455,00~/m2), followed by f· dalli (132,500/m2) and ~· cariosus 
(98,000/m ). Densities of these barnacles decreased slightly 
throughout the year. Goose barnacles ~· polymerus were also 
more abundant in April but numbers decreased to a few individ­
uals in October. Numbers of barnacles were higher in this area 
because there was more available space for settlement than in 
undisturbed areas. This barnacle settlement was not accompanied 
by an influx of Thais emarqinata, a predator of barnacles. 
Numbers of Thais remained low throughout the year. Much lower 
numbers of M. californianus and M. edulis were observed in 
1977 than in 1976. This may be due in part to natural mortality 
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and to the marked increase in algal cover which could obscure 
small mussels. Numbers of limpets and periwinkles were similar 
to t~ose of 1976. 

Although further recolonization was observed in the 
m2 plot, there was little mussel recruitment in 1977. The 
outline of the m2 plot is still easily identified after 2 years 
(Fig. 6). 

This study at Cox Point w~ll continue through 1978. 

Partial removal of sea mussel (N. californianus) study 

The study begun in 1976 to assess the effect of 
different exploitation rates on sea mussel beds was continued. 
Sampling techniques were the same as outlined by Lee and Bourne 
(1977). Two sets of samples were taken at Quisitis Point 
(Fig. 1; adjacent to Site 14a) - one in July and the other in 
December (Fig. 7). 

Length-frequency distributions are given in Table 4 
and Fig. 8. Lengths of the mussels varied from plot to plot 
but the modes of the largest mussels in most samples continued 
to range from 50-70 mm. 

In July and December the outlines of each sample plot 
were barely distinguishable from the remainder of the mussel 
bed. Removal of the surface layer of mussels may have allowed 
for some movement of adjacent mussels between sampling periods. 
The plots completely cleared in 1976 remained bare in 1977. 

This partial removal study will be continued to 
determine the long-term effects of prolonged exploitation to 
the mussel bed. 

Purple olive snail (Olivella biplicata) study 

Studies to assess intertidal populat:ons and 
distribution of Olivella on Lono Beach were continued in 1977. 
Sampling procedures and sites (Fig. 9) were the same as in 1976. 

Numbers of Olivella observed in monthly quadrat 
samples are given in Table 5. Intertidal distribution of 
Olivella was again confined to the northern end of Long Beach, 
but numbers were much reduced in 1977. Density in May was 
0.5/m2 which increased to 11m2 in June, and decreased to o.s;m2 
in July. 

Although density of Olivella from quadrat counts 
increased only slightly throughout the summer, their range up 
the intertidal beach increased (Table 6) following the overall 
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trend observed in 1976. In May, all Plivella occurred in the 
60 m intertidal zone closest to low water (a zone three times 
wider than observed in 1976). In June the width of this zone 
increased by only 10 m and by July decreased sharply to 20 m. 
Table 6 also shows the intertidal Olivella population was not 
homogeneously distributed throughout the sample areas and, in 
some cases, tended toward a clumped distribution. 

It should be noted that surface (quadrat counts) and 
sub-surface (screening samples) densities were reversed between 
1976 and 1977. In 1976 density of Olivella from quadrat counts 
was as high as 3/m2 while in screening samples along a transect 
for this same period it was 2-31m2. In 1977 density in quadrats 
was only 1/m2 while in screening samples it was as high as 6/m2. 
Combining densities obtained from both sampling techniques 
shows the overall density of this intertidal population was 
similar for both years. Both sampling techniques should be 
used to provide an accurate estimate of numbers of Olivella in 
the intertidal area. 

The subtidal survey of Olivella was continued in 1977. 
Two new transects were established to a depth of 6 m from shore, 
between Round and Little Islands (Fig. 9, Sites A and B). 
(Transect B could not be sampled in May because of weather 
conditions.) 

Numbers of Olivella collected in the suction sampler 
are given in Table 7. As is the intertidal population, the 
distribution of subtidal Olivella was not homogeneous. Density 
of subtidal Q• biplicata decreased throughout the summer 
months from a total number o£ 92 in April to 12 in July. Num­
bers of another smaller species, o. baetica, were lower but 
remained constant throughout the sampling period. Decrease 
in density of the subtidal population may reflect movement into 
the intertidal area. 

The Olivella study will continue in 1978. 

Purple or ochre starfish (Pisaster ochraceus) study 

A study begun in 1975 to determine seasonal changes 
in density of starfish populations at Long Beach was continued 
in 1977. Starfish were counted monthly from April to July at 
all three sites (Fig. 1, Sites 2, 12b, and 13). Results are 
given in Table 8. 

In 1977, starfish populations fluctuated more than 
in 19/6 at Box and Grassy Islands. The marked increase in 
July at these two sites was possibly due to shifting sand which 
penetrated higher into the sample sites, thus confining Pisaster 
to smaller areas. Density of Pisaster showed little change 
from 1976 observations at Green Point. Few sunflower starfish 
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(Pycnopodia helianthoides) were found in 1977. 

The starfish study will continue in 1978. 
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BROKEN GROUP ISLANDS SECTION 

HABITAT TYPES 

Intertidal and subtidal fauna and flora studies in 
the Broken Group Islands Section were continued in 1977. 
Sampling was confined to exposed and semi-exposed rocky shores 
and to sheltered cobble beaches and rocky shores. Studies of 
subtidal habitats was limited to one representative sample 
site for each habitat type identified in 1976. Number of sample 
sites in both intertidal and subtidal areas was reduced to per­
mit more detailed seasonal sampling. Sampling procedures were 
similar to those in 1976 (Lee and Bourne 1977). 

In b~th the intertidal and subtidal work numbers of 
animals in 1-m sample plots were recorded from each biotic 
zone along transects. Sponges, bryo4oans, compound ascidians, 
and some polychaete species were recorded as percent coverage 
within a m2 area. Organisms smaller than 2 em were counted in 
25 x 25 em subsampl~s. Algal cover was recorded as percent 
coverage within a m area. 

Habitat types - Intertidal 

Exposed habitats 

Rocky shores 

Fauna and. flora of exposed rocky shores were recorded 
at Wouwer Island (Fig. 10, Site 64), using crit~ria outlined 
in the Long Beach Section. Results are given in Table 9 • 

Zone 1, splash or spray zone 

Organisms observed in this zone were similar to those 
in Zone 1 of exposed rocky shores, Long Beach Section. 

The dominant floral species, black lichen Verrucaria 
sp., had a coverage of 75%/m2 in summer which decreased to 
50%/m2 in winter. A few green and red algal species were 
recorded at densities of less than 10% (Table 9 ) • 

Limpets, periwinkles, and acorn barnacles were the 
dominant faunal species in the spray zone in both 1976 and 1977. 
In 1977, numbers of the periwinkle L. sitkana increased from 
128/m2 in spring to 700/m2 in summer. The numbers of the acorn 
barnacle ~· glandula followed a similar trend, increasing from 
480/m2 to 800/m2. Densities of other species varied from season 
to season (Table 9 ) • 
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Zone 2, high intertidal zone 

Rockweed 2. distichus, a characteristic alga of the 
high intertidal area, was found in lmv densities ( 20% coverage) 
in May but was completely absent in July. Pelvetiopsis limitata, 
a brown alga usually indicative of exposed rocky shores, was not 
found at this site. Red algae Gigartina sp. and Petrocelis sp. 
were the dominant algal species in 1977 and had a maximum cover­
age of 40 and 30%, respectively, in July. Other algal species 
present in lovJ densities are given in Table 9. 

Limpets (Collisella digitalis, f• pelta, Notoacmea 
persona, and ~· scutum) and periwinkles (L. scutulata and 
L. sitkana) were more abundant in 1977 than in 1976 and maximum 
numbers of each species \vere recorded in July. Numbers of acorn 
barnacles were much lower than in 1976, especially B. ~landula 
\vhen r.taxirnum densities were 52,500/m2 but only 1,100/m~ in 1977. 
Other fauna recorded in this zone are shown in Table 9 • 

Zone 3, m~d-intertidal zone 

Algal cover was sparse in the mid-intertidal zone. 
Coralline red algae 3ossiella sp. and Corallina sp. were most 
abundant (30 and 40% coverage, respectively). H. sessile, usually 
the dominant brown alga in this zone, had only 5% coverage in 
both years. No green algae were recorded in t~is zone. Other 
red and brown algal species found in low densities are given in 
Table 9 • 

~. californianus and £• polymerus remained the dominant 
fauna. In 1977, numbers of mussels decreased slightly to 
1,200/m2 b~t the density of P. polymerus increased from 120/m2 

to 2,000/m • Limpets (f. digitalis, N. persona, and N. scutum), 
thaids (Thais canaliculata and T. emarginata), anemone~· xantho­
qrammica and chiton Katharina tunicata were common in the mid­
intertidal zone and their densities varied seasonally (Table 9 ). 

Zone 4, low intertidal zone 

Surf grass Phyllospadix scouleri, brown algae 
Laminaria setchellii and Lessoniopsis littoralis and coralline 
red algae were the dominant flora in the low intertidal zone. 
Maximum coverage of these algae was recorded during the summer 
growing season. Other algae were recorded in low densities 
throughout the year (Table 9 ). Although no quantitative samples 
are available for the winter season, Laminaria and Lessoniopsis 
plants were reduced to stalks with only tattered remnants of 
blades in October. 

Faunal species were not abundant and are shown in 
Table 9 • 
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Fauna and flora of semi-exposed rocky shores were 
studied at Turret Island (Fig. 10, Site 47). Results are shown 
in Table 9 • 

Zone 1, splash or spray ~one 

Verrucaria sp. was the dominant floral species but 
coverage was less than in exposed sites. A few algal species 
were observed in low densities throughout the year (Table 9 ). 

Limpets, periwinkles, and acorn barnacles were the 
dominant faunal species in 1976 and 1977. Densities of these 
organisms showed little change throughout the year except fo~ 
L. sitkana, which increased from 400/m2 in summer to 4,000/m 
in fall. This increase vias cue to recruitment of the 1977 year­
class, since most individuals measured 5 mm or greater in height 
(Sylvia Behrens Yamada, personal communication). 

Zone 2, high intertidal zone 

Maximum coverage of F. distichus, the dominant algae 
in the high intertidal zone, decreased from 80%fm2 in 1976 to 
40%/m2 in 1977. A red alga Hildenbrandia sp., not present at 
this site in 1976, had a coverage of 60% in the summer but 
decreased to 5% by October. Other algal species were present in 
densities less than 10% (Table 9). 

Numbers of limpets, periwinkles, and gastropods varied 
slightly from season to season but were no~ significantly differ­
ent from those in 1976. Lower numbers of two acorn barnacle 
species were recorded in 1977 than in 1976. Numbers of ~· 
cariosus decreased slightly but the density of ~· glandula was 
reduced from 62,500/m2 in 1976 to 600/m2. In 1977, there was 
a seasonal increase in numbers of ~· glandula from 600/m2 to 
1,500/m2 which was still much lower than 1976 densities. The 
third acorn barnacle species, c. dalli, increased from a few 
scattered individ~a~s in 1976 to 10,000/m2 during 1977 but had 
decreased to 10/m by October. These sharp decreases in barnacle 
numbers may be due to overcrowding or to predation by Thais 
emarginata which are known predators of barnacles. These snails 
were not recorded at this site in 1976 but numbers increased 
continually in 1977 to 96/m2 in October. aay mussels and the 
anemone ~· elegantissima were not recorded in 1976 but both 
species were abundant in the spring of 1977 then decreased by 
late fall. Other faunal species present in this zone are given 
in Table 9 • 
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Zone 3, mid-intertidal zone 

H. sessile, usually the dominant alga of this zone, was 
recorded i; low densities (5%) in 1976 and was completely absent 
in 1977. The dominant algal species at Turret Island (47) varied 
with the season. In spring the red algae Corallina sp. and 
Gastroclonium coulter! each had a coverage of 40%/m2. By July, 
coverage o~ the green alga Codium fragile and red alga Ceramium 
sp. increased to 50% and 40%, respectively. These two algae 
were found growing on other algae during the summer. In October, 
the green alga Ulva sp. was most abundant at 25% coverage. 
Coverage of Corallina sp. remained at 40% throughout the sampling 
period. Other algal species recorded throughout the year at low 
densities are given in Table 9. 

Few animals were observed in the mid-intertidal zone 
at Turret Island. No ~· californianus or f· polymerus were 
recorded at this site. Numbers of ~· glandula decreased from 
20,000!m2 in 1976 to 401m2 in 1977. No thaids were found. c. 
dalli was not recorded here in 1976 out in 1977 had a density of 
1,000/m2 which decreased to 700/m2 in October. Other animals 
recorded are shown in Table 9 • 

Zone 4, low intertidal zone 

This zone was not sampled in ·1976. In 1977 the pre­
dominant algae were Macrocystis integrifolia, Gelidium robustum, 
and Lithothamnion sp., along with surf grass P. scouleri. Max­
imum coverage of these species were recorded at the peak of the 
growing season; densities decreased slightly by fall. Additional 
algal species recorded at this site are given in Table 9. 

Gastropods, acorn barnacles, crabs, and starfish were 
the common fauna in the low intertidal zone. Astraea gibberosa, 
the largest of the gastropods observed (5 em in height or greater) 
was recorded at constant densities (10/m2) throughout the year; 
Searlesia dira, the dire whelk, was most abundant·in July (128/m2); 
Homalopoma lurida a small blue gastropod was recorded at densities 
of 192/m2 in spring but decreased to 90/m2 by fall. Acorn 'barn­
acles occurred in low abundance; f· dalli, the dominant barnacle, 
was recorded at 620/m2 in ~ay but densities decreased during the 
year. Hermit crabs Pagurus sp., porcelain crabs Petrolisthes 
eriomerus and black-clawed crabs Lophopanopeus bellus were common 
among and under the cobble in this area; their densities varied 
seasonally (Table 9 ). Red rock crabs Cancer productus were 
recorded at this site in densities less than 1/m2 in May. Patiria 
miniata was the dominant starfish species; numbers of this species 
ranged from 5/m2 to 8/m2 throughout the year. Less abundant 
faunal species are given in Table 9. 
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Sheltered ha~itats 

Cobble beaches 

Sheltered cobble beaches were sampled at Hand Island 
(Fig. 10, Site 43). Fauna and flora recorded at this site are 
presented in Table 10. 

No spray zone (Zone 1) was present. 

Zone 2, high intertidal zone 

Coverage by F. distichus was sparse in the high inter­
tidal zone in both 1976 and 1977. The green alga Enteromorpha sp. 
was the dominant species (40% coverage) in spring. During summer 
months all algae were recorded at densities less than 5%. In 
October, red algae Cryptosiphonia woodii and Lomentaria hakoda­
tensis provided the dominant floral coverage, 40% and 10% 
respectively. Other algae present in low densities are shown in 
Table 10. 

Limpets, periwinkles, acorn barnacles, and shore crabs 
were common in the high intertidal zone in both years. Numbers 
of limpets (Collisella digitalis, c. pelta, Notoacmea persona 
and N. scutum) varied seasonally (0-200/mZ). Both periwinkles 
h• s~utulata and h• sitkana were mor~ abundant in 1977; highest 
densities of each species were 500/m in July. Numbers of acorn 
barnacles varied considerably betwe2n the 2 years. Density of 
3. alandula decreased from 26,000/m in 1976 to 5,400/m2 in the 
spring of 1977; during 1977 numbers of this species doubled to 
10,000/m2. Density of ~· cariosus followed the same trend but 
in lower numbers. £• dalli, found in low numbers in 1976~ was 
abundant in the summer of 1977 but decreased from 7,500/mL to 
200/m2 by October. Increase in numbers of acorn barnacles in 
1977 was due to recruitment similar to that observed in the 
Long Beach Section. Numbers of shore crabs Hemigrapsus nudus and 
H. oregonensis and hermit crabs Paaurus sp. varied seasonally 
(Table 10). Bay mussels, not recorded in this zone in 1976~ 
were present in scattered clumps throughout the zone (500/m ). 

Zone 3, mid-intertidal zone 

Flora in the mid-intertidal zone was similar in both 
years. Eelgrass Zostera marina was dominant (90% coverage) 
throughout the year. The brown alga Leathesia difformis, found 
growing on other algae, was the most abundant algal species but 
occurred in low densities, 20% coverage. Other algae present 
in densities less than 10% are given in Table 10. 

The gastropod Searlesia dira and crabs Lophopanopeus 
bellus and Petrolisthes eriomerus were common in both years. 
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Density of acorn barnacles followed the trend obse~ved in Zon~ 2. 
Highest den~ities of ~· glandula and .§.• cariosus were 2,000/m 
and 2,500/m , respectively. Other fauna observed in this zone 
are given in Table 10. 

Zone 4, low intertidal zone 

This zone was not sampled at Hand Island in 1976. 

In 1977, red algae Gigartina sp., Rhodomela larix, 
Hildenbrandia sp., and Lithothamnion sp. were the dominant flora 
in the low intertidal zone. Other algal species are given in 
Table 10. 

Consp~cuous faunal species observed throughout 1977 
were Astraea qibberosa, bat star Patiria miniata, hermit crabs 
Pagurus sp., and the crab Lophopanopeus bellus. Other crabs 
f• erio~erus an6 Puqettia sp., common among the cobble and algae, 
were recorded at varying densities throughout the year. £• dalli, 
the dominant acorn barnacle, was recorded at densities of 10,000/m2 
in May which decreased to 5,400/m2 by fall. 

~ocky shores 

Fauna and flora of sheltered rocky shores were studied 
at Keith Island (5) and Nettle Island (24) (Fig. 1ro. Biota 
recorded at these sites are given in Table 10. 

Zone 1, splash or spray zone 

This zone was not observed in 1976. 

The spray zone at these sites was sparsely populated 
in 1977. Verrucarla sp. covered 50-70% of the rock face. Den­
sities of limpets (£. pelta, ll• persona, and N. scutum) and 
gastropod Tegula funebralis varied throughout the year but were 
generally in low abundance (Table 10). Numbers of periwinkles 
varied between the two sample sites; generally both species 
L. scutulata and L. sitkana were abundant in May and densities 
decreased steadily throughout the year (Table 10). 

Zone 2, high intertidal zone 

Flora observed in the high intertidal zone was similar 
in bot~ years. F. distichus provided a coverage of up to 80%. 
Other algae we~e recorded at densities less than 10%. 

A larger number of limpets were observed in 1977 than 
in 1976; density o~ each species varied seasonally (0-250/m2). 

' 
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Periwinkles, k• scutulata and k• sitkana, were more abundant in 
197i, as high as 1,000/mZ and 2,600/m2, respectively. Densities 
of acorn barnacles differed in the 2 years; B. cariosus, observed 
in 10\·J numbers (248/m2) in 1976, was more abundant in the spring 
of 1977 at 3,500/m but decreased gradually throughout 1977. 
Numbers of ~· glandula decreased from 36,000/m2 in 1976 to 10,000/m2 
in 1977. c. dalli, present in low numbers (375/m2) in 1976, was 
recorded at 120,000/m2 at Nettle rs::..and in 1977. This heavy set 
decreased to 250/m2 by October as a result of overcrowding and 
predation. ~· edulis~ not recorded in 1976, was present in 1977 
at densities of 500/m • At Nettle Island, there was a seasonal 
increase of this species from 500/m2 to 2,500/m2. These mussels 
were smilll and found mainly in cracks and crevices under the 
dense growth of Fucus. Shore crabs tl• nudus and li• oreqonensis, 
hermit crabs Pagurus sp. and porcelain crabs Petrolisthes cinctipes 
were common in both years; densities varied from season to season 
in 1977. 

Zone 3, mid-intertidal zone 

0£ the dominant floral species obsecved in 1976, only 
L. difformis had a similar coverage in 1977. All other species 
(sargassum muticum, Halosaccion qlandiforme, and Rhodomela larix) 
had much lower densities in 1977. In 1977, Ulva sp. was the most 
abundant alga in the mid-intertidal zone (highest coverage \vas 
60%). Other algae present are given in Table 10. 

In 1977 faunal species indicative of sheltered areas 
(~. gibberosa and f• miniata) were recorded at varying densities 
throughout the year. Numbers of acorn barnacles were higher in 
1977 than in 1976; densities reflect the heavy set in summer 
followed by a significant decrease in fall as observed in Zone 2. 
Other fauna observed in this zone are presented in Table 10. 

Zone 4, low intertidal zone 

This zone was not sampled in 1976. 

The most common algal species observed were Leathesia 
difformis, Macrocystis inteqrifolia, Gastroclonium coulteri, and 
Gelidium robustum; densities varied from season to season. 

Gastropods, acorn barnacles, and crabs were common in 
this zone. Amphissa columbiana and Homalopoma lurida were the 
most abundant gastropods; densities were as high as 1,000/m2 
and 1,500/m2, respectively, in May and decreased throughout the 
year. Numbers of acorn barnacles in the low intertidal zone 
were lower than in Zones 2 and 3, but continue to reflect a 
heavy set in spring and a gradual decrease throughout the year 
(Table 10). Shore cra~s li• oregonensis, hermit crabs Pagurus sp., 
and porcelain crabs Petrolisthes eriomerus were generally most 
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abundant in spring and numbers 6ecreased throughout the year. 
Other fauna are presented in Table 10. 

Sur.1mary 

Increases in faunal populations in the Broken Group 
Islands were not as marked as in the Long Beach Section. 

Numbers of acorn barnacles were generally lower in 
1977 than in 1976; but some recruitment occurred in 1977. The 
greatest increase was in the sheltered area of Nettle Island 
where f• dalli increased from 375/m2 in 1976 to 120,000/m2 in 
1977. In exposed areas, goose barnacles f• polymerus increased 
in num':Jer i'.::.-om 120/m2 to 2,000/m2. Hecruitrnent vJas not as heavy 
as in the Long Beach Section. 

In exposed and semi-exposed areas there was a large 
increase in numbers of the periwinkle L. sitkana. This increase 
re:l..'lects recruitment oi the 1977 year--class. 

Fauna and ~lora surveys o£ these habitats will continue 
in 1978 to further assess differences in seasonal and yearly 
abundance. 

Habitat types - Subtidal 

In 1977, ecological subtidal investigations were continued 
with emphasis on detailed quantitative studies. 

Sampling procedures were similar to those used in 1976. 
One representative site from each subtidal habitat type identified 
in 1976 was sampled seasonally. The number of m2 quadrats in each 
biotic zone was increased from one to five to obtain more accurate 
estimates of subtidal fauna and flora communities. Densities of 
fauna and flora were recorded as mean number per m2. Sponges, 
hydroids, polychaetes, bryozoans, ascidians, and algal cover were 
recorded as percent coverage per m2. 

Each transect was perpendicular to the shore and extended 
from the intertidal area seaward to a subtidal depth of 12 m where 
possible, or on gently sloping shores, to a distance of 100 m from 
shore. Biotic zones of each transect were defined by depth and 
width of the zone and by the presence and/or absence of dominant 
organisms. Depth was the distance below the water's surface at 
zero tide level; width was the distance from the lower edge of the 
previous zone seaward to the lower subtidal limit. 
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Exposed rocky shores were identified as the most distinct 
and common subtidal habit~t type in the Broken Group Islands. 
Fauna and flora studies in this habitat type were continued at 
Elbow Islets (Fig. 11, Site 46). 

Zone l 

Depth and width of the first subtidal zone adjacent to 
the intertidal area were similar in 1976 and 1977 (3 m and 5 m, 
respectively). 

Red and brown algae were the characberistic flora of 
this zone in both years. Lithothamnion sp. had a mean coverage 
of 57%, range 10% to 90%. Coverage of the brown alga Desmarestia 
ligulata decreased from 95% in 1976 to a mean coverage of 21% in 
1977. The brown algae Alaria marginata, Laminaria setchellii, 
Costaria costata, and Nereocystis luetkeana were not abundant in 
either year in this zone and had a patchy distribution, less than 
10% in 1977 (Table 11). No quantitative counts were made in this 
zone in July. Observations indicated no marked change in algal 
coverage since May except that N. luetkeana plants were larger. 

Faunal densities showed some changes in the 2 years. 
The encrusting polychaete Dodecaceria fewkesi, recorded at less 
than 5% coverage in 1976, had a coverage of 10-50% in 1977. Fauna, 
present in moderate numbers in 1977 but not recorded in this zone 
in 1976, were the white cap limpet, Acmaea mitra and the leafy 
hornmouth, Ceratostoma foliata (both 5/m2), and the dusky turban, 
Tegula pulligo (2jm2). Low numbers (l/m2 or less) of British 
Columbia abalone, Haliotus kamtschatkana, and red sea urchin, 
Strongylocentrotus franciscanus, were recorded in this zone in 
1977. Several species of starfish were found in low densities in 
both years. Density of sponges, ascidians, and bryozoans was 
similar in both years (Table 11). 

Zone 2 

The second zone extended from 3 m to 12 m in depth and 
was 25 m wide in both years. The substrate was a combination of 
bedrock and boulders. This zone was characterized by a sparsity 
of algae and a moderate number of red sea urchins. 

Lithothamnion sp. had a coverage ranging from 10-90%. 
The red alga Hildenbrandia sp. and brown alga Ralfsia sp. were 
recorded only in 1977 at low densities (15% and 8% coverage). 
A few green, brown, and other red 'algae were recorded in low 
numbers, less than 5% coverage (Table 11). 
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Cup coral BalanQphyllia elegans, recorded in low numbers 
in 1976 1 decreased slightly in density in 1977 from a mean of 200/m2 
to 87/m~ by July. Brooding anemone Epiactus prolifera occurred in 
slightly higher densities in 1977 (3/mZ) than in 1976. Encrusting 
polychaete D. fewkesi was more abundant in this zone than in the 
first zone and had a maximum coverage of 55% by July 1977. The 
chiton Tonicella sp., limpet A. mitra and British Columbia abalone 
H. kamtschatkana, recorded in-low densities in 1976, were observed 
in slightly higher numbers in 1977, 10/m2, 3/m2, and 21m2, 
respectively. Numbers of abalone decreased to less than l/m2 by 
July. Sponges, bryozoans, and ascidians remained at about the 
same level of abundance in both years, 5% coverage. Numbers of 
red sea urchins, S. franciscanus were similar (4/m2) in both 
years. Starfish species similar to those observed in Zone 1, 
were recorded in low numbers in this zone in both years. 

Semi-exposed habitats 

Gravel and shell shores with isolated boulders 

Subtidal studies of fauna and flora in this habitat 
type were continued in a long shallow bay at Clarke Island 
(Fig. 11, Site 22). 

Zone 1 

The depth of the first subtidal zone was similar in 
both years, 3 m; the width of the zone increased from 20 m in 
1976 to 30 m in 1977. 

There was a general increase in number of species and 
coverage of algae in Zone 1. In 1976, a brown alga bed, 
Macrocystis integrifolia, was located primarily in Zone 2 but 
in 1977 it had moved shoreward and had a maximum mean coverage 
of 72% in Zone 1 in May. Coverage of red algae Gelidium robustum 
and Hildenbrandia sp. and coralline red algae (Bossiella sp., 
Calliarthron sp., and Corallina sp.) was slightly greater in 1977 
than in 1976. At the height of the growing season Hildenbrandia 
was the most abundant species, 16% coverage. Red alga Lithothamnion 
sp. increased in coverage from less than 5% in 1976 to a mean of 
69% in May 1977, then decreased to a mean of 47% in July. Few 
green algae were recorded in this zone (Table 12). 

Dominant fauna in this zone were cup coral B. elegans 
(13/m2 in May 1977 only), encrusting polychaete D. fewkesi 
(maximum mean coverage 12% in May 1977), limpet A. mitra (3/m2) 
and the gastropods A. gibberosa (8/m2), and TeguTa pulligo (5/m~). 
Sea cucumbers Cucumaria miniata, anemones Tealia coriacea, and 
T. crassicornis, and several species of starfish were recorded at 
densities of l/m2 or less in both years. 
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Zone 2 

Depth of the second subtidal zone in this shallow bay 
was the same as the first, 3 ~· The width decreased from 50 m in 
1976 to 30 m in 1977. Substrate was predominantly sand, and fauna 
and flora were ~parse. f~w green, brown, and red algal species 
were observed and covera9e was less than 5% in both years. The 
predominant bed of M. integrifolia observed in 1976 had disappeared 
from this zone in 1977. Most conspicuous faunal species were 
unidentified polychaetes in parchment tubes (5% coverage), moon 
snail, Polinices lewisii, and Dire whelk Searlesia ~ (both less 
than l/m2), and the bat star Patiria 'iniata (maximum numbers 4/m2 
in July 1977). 

Cobble, boulder, and rock shores 

Subtidal studies of this habitat type were continued at 
Gibr~ltar Island (Fig. 11, Site 7). 

Zone 1 

Depth of the first subtidal zone was similar in both 
years (4 m); width of the zone ranged from 3 to 10m. 

Red algae were the dominant floral species in this zone. 
G. robustum had a maximum mean coverage of 30% in July 1977. 
Corallina sp., Hildenbrandia sp., and Lithothamnion sp. had 
maximum mean coverages at the height of the. growing season of 
12, 26, and 11%, respectively. Few green and brown algal species 
were recorded in this zone (Table 13). The green alga Ulva sp. 
and the brown alga Scytosiphon lomentaria occurred in low densities 
(5% coverage or less) in the uppermost region of Zone 1; these 
species extended seaward from the adjacent Ulva-dominated inter-
tidal z~ne. ----

A few faunal species were more abundant in 1977 than in 
1976. The chiton Tonicella sp. and red turban snail A. gibberosa 
increased in numbers from less than l/m2 in 1976 to 3/m2 and 6/m2, 
respectively. Numbers ,of sea cucumbers c. miniata increased from 
6jm2 in 1976 to a maximum mean density of 13/m2 in 1977. Unidenti­
fied species of bryo~oans increased from less than 5% coverage in 
1976 to 50% in 1977. The polychaete Serpula vermicularis had 
densities of less than 5% in both years. Species present in 
densities of l/m2 or less in both years were white-cap limpets 
A. mitra, giant cucumber Parastichopus californicus, and several 
species of starfish. 

Zone 2 

The zones identified as 2 and 3 in 1976 were combined 
in 1977 because no distinct differences were observed in the fauna 
and flora. Zostera marina, the dominant floral species of Zone 2 
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in 1976, was not observed in 1977; the brown algae Agarum fimbriatum 
and Eisenia arborea, the dominant flora of Zone 3 in 1976, were 
abundant in 1977 throughout the area encompassed by both zones. 
The substrate of cobble and shell extended from 4 to 12 m depth, 
and was 12 m in width in 1977. 

The dominant flora in both years were two species of 
brown algae: ~· fimbriatum and ~· arborea. Coverage by A. fimbriatum 
ranged from 40% to 90% per sample at the height of the growing season 
while E. arborea occurred in lower densities ranging from 1% to 20% 
coverage. Other brown and red algae were· recorded at densities less 
than 10% coverage (Table 13). No green algae were observed in this 
zone. 

Faunal species were not abundant in this zone in either 
year. The burrowing anemone Pachycerianthus fimbriatus, chiton 
Tonicella sp., limpet~· mitra, red turban snail A. gibberosa, 
giant cucumber P. californicus and several species of starfish 
occurred in densities of l/m2 or less. Coverage by unidentified 
bryozoans was less than 5% in both years. 

Zone 3 

The third zone (fourth zone in 1976) extended below the 
12 m depth for an undetermined distance in both years. Substrate 
was predominantly mud with a few small cobbles. 

No flora were observed in 1976. Unidentified loose red 
algae were the dominant flora, by July 1977, .65% coverage. A few 
other red algal species were recorded at low densities (Table 13); 
A. fimbriatum, the only brown alga recorded, had a low mean coverage 
of 2% in July. No green algae were present. 

Burrowing anemone ~· fimbriatus was the dominant faunal 
species in both years; densities were similar, 2jm2. Hydroids, 
polychaetes, chitons, and giant cucumbers were recorded at densities 
less than l/m2 in both years (Table 13). 

Rocky shores 

Fauna and flora of semi-exposed rocky shores were studied 
at Hand Island (Fig. 11, Site 12) in both years. 

Zone 1 

Depth and width of Zone 1 were similar in both years, 
4.5 m and 175m, respectively. Biota was sparse along the extensive 
flat bedrock of this zone in 1976 and 1977. 

Red algae were the dominant floral species. Coverage by 
G. robustum increased from 30% in 1976 to a mean maximum of 88% in 
May 1977. Red alga Calliarthron sp. and Hildenbrandia sp., not 
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recorded in this zone in 1976, had coverages of €% and 13%, 
respectively; in 1977; coverage by Lithothamnion sp. was similar 
in both years, 5%. No 9reen algae and few brown algae were 
recorded in either year (Table 14). 

The dominant faunal species in both years was the red 
turban ~nail A. gibberos,. Numbers ranged from 8 to 45Im2. 
Densities of other fauna species were similar in the 2 years. 
Polychaetes and bryozoans were recorded at less than 5% coverage. 
Numbers of giant cucumbers f• salifornicus, white cap limpets 
A. mitra, red rock crabs, c. productus, and several species of 
starfish remained at less than 1/mZ. 

Zone 2 

In 1977, a second zone, composed of bedrock, boulder, 
cobble, gravel, and shell, was delineated below Zone 1. Zone 2 
extended from 4.5 to 6 m in depth and was 30 m wide. Biota was 
sparse in this zone. 

M. integrifolia, the only brown alga recorded, was the 
dominant floral species. Cove~ge of this alga was greatest in 
May (mean 82%) but decreased slightly to 60% in July. Lithothamnion 
sp. had a maximum mean coverage of 32% in May. Other red algae 
G. robustum, Hildenbrandia sp., Bossiella sp., and Calliarthron sp. 
were recorded at densities less than 5%. No green algae were 
found in this zone. 

The dominant faunal species ~· gibberosa and dusky 
turban snail, T. pulligo, were observed mainly on Macrocystis 
plants. Numbers of A. gibberosa were similar throughout the year 
(mean 15/m2) while density of T. pulligo varied from mean 19/m2 
in May to mean 2/m2 in July. Giant cucumber P. californicus and 
British Columbia abalone H. kamtschatkana were present 1n 
densities less than l/m2.-

Sheltered habitats 

Sand and mud flats 

Subtidal studies of this habitat were continued at 
Jaques Island (Fig. 11, Site 5). 

Zone 1 

Depth and width of the first zone were similar in both 
years, 6 m and 150 m. Substrate was mud, shell, and gravel. 

Eelgrass, z. marina, was the dominant floral species in 
1976 and 1977 but cover~ge decreased from 95% in 1976 to a maximum 
mean of 48% in July 1977. A small epiphytic red alga Smithora 
naiadum was found on Zostera in low densities (less than 5%) in 
b9th years. Few green, brown, or red algae were recorded in 
either year (Table 15). 
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Fauna was not abundant at this site; numbers showed little 
change in the 2 years. Burrowing anemone~· fimbriatus~: red turban 
snail A. gibberosa, moon snail ~· lewisii, red rock crab c. Qroductus, 
and several species of starfish had densities less than 17m2. A 
polychaete Spirorbis sp. was found on Zostera in densities less than 
5% in both years (Table 15). 

Zone 2 

Zone 2 extended from a depth of 6 m to an undetermined 
depth and width. Substrate was predominantly mud with a few 
scattered cobbles. A rock reef extending along the mud was not 
sampled in 1977. 

The brown alga L. saccharina, not present in 1976, had a 
patchy distribution in 1977; maximum mean coverage was 39% in July. 
D. aculeata, another brown alga not recorded in 1976, had a mean 
coverage of 18% in May 1977 but decreased to less than 1% by July. 
Coverage of other brown algae and several species of red algae 
was less than 5% (Table 15). No green algae were recorded. 

Fauna was sparse in the second zone and numbers were 
similar in both years. Density of polychaetes and compound 
ascidians remained low (less than 5%). Burrowing anemone 
P. fimbriatus increased in numbers from zero in 1976 to 2jm2 in 
May 1977 then decreased to less than l/m2 in July. Pisaster 
brevispinus, the only starfish recorded in this zone in 1977, 
occurred at densities less than l/m2. 

Sand, mud, gravel, and shell slopes 

Fauna and flora studies of this habitat were continued 
at Turtle Island (Fig. 11, Site 1). 

Zone 1 

Depth and width of Zone 1 were similar in 1976 and 1977, 
3mand 15m, Substrate was mud, shell, and gravel in both years. 
Biota in this zone was sparse in both years. 

Eelgrass z. marina had a coverage of 90% in 1976 but was 
restricted to the upper part of Zone 1 in 1977. Few algae were 
recorded in either year (Table 16). 

The dominant faunal species were horse clam Tresus capax 
and bat star Patiria miniata. Horse clams were present in low 
numbers in both years. Numbers of bat stars increased from less 
than l/m2 in 1976 to 4/m2 in May 1977, then decreased to 21m2 by 
July. Fauna recorded at low densities in both years were the 
burrowing anemone and several species of starfish (Table 16). 
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Zone 2 

In both years, depth of the second zone extended from 
3 to 6 m and width ranged from 6 to 50 m over the area sampled. 
Substrate remained as a mixture of cobble and mud. Fauna and 
flora were not abundant in either year. 

Brown alga L. saccharina, not recorded in this zone in 
1976, had a maximum mean coverage of 51% by July. A few other 
brown algae were recorded at densities less than 5%; no green or 
red algae were observed. 

Dominant fauna in both years were the burrowing anemone 
P. fimbriatus, red rock crab f· productus, and starfish 
P. brevispinus and Pycnopodia helianthoides; densities were less 
than l/m2. 

Zone 3 

Depth of Zone 3 extended from 6 to 12 m; width ranged 
from 12 to 50 m. Substrate was predominantly cobble and mud with 
some boulders. 

The brown alga L. sa~charina, recorded at 100% coverage 
in 1976, was present at only 3% coverage in 1977. Brown algae 
A. fimbriatum and E. arborea were the dominant species in 1977. 
Mean coverage of A7 fimbriatum was 54% in May but decreased to 
28% by July; E. arborea had a maximum mean coverage of 25% in 
July. Corallina sp. and Lithothamnion sp., the dominant red 
algal species, had maximum mean coverage of 16% and 20%, respectively. 

Sponges, polychaetes, bryozoans, chitons, and ascidians, 
found in cobbles, occurred in low numbers (less than 5%) in both 
years (Table 16). Numbers of sea cucumbers and starfish remained 
at less than l/m2. Numbers of P. fimbriatus in Zone 3 decreased 
from 4/m2 in 1976 to zero in 1977. 

Zone 4 

Zone 4 was not sampled in 1976. Substrate was 
predominantly mud with a few small cobbles, and continued from 
the lower limit of Zone 3 to an undetermined depth and distance. 

The only floral species recorded in this zone were a 
few red algae - Gracilariopsis sjoestedtii, Rhodoptilum plumosum, 
and unidentified species. Total coverage was less than 5%. 

The dominant fauna in Zone 4 was an unidentified 
polychaete (narrow parchment tubes that protruded from the mud 
approximately 1 em) that covered 90% of the mud substrate. A few 
hydroids and bryozoans (less than 5% coverage), burrowing anemones 
and jingle shells Pododesmus macroschisma (less than l/m2) were 
the other fauna recorded in this zone. 
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Summary 

Changes in subtidal populations were not as marked as 
those in the intertidal zone. Seasonal variations in the growth 
and density of algae were the most significant differences in the 
subtidal populations. Changes in the faunal populations are 
attributed to immigration. 

Fauna and flora surveys of these habitats will be 
continued in 1978 to assess further seasonal and yearly fluctuations. 

Bivalve pop~lation study 

Studies of bivalve populations in the Broken Group 
Islands were continued in 1977 to provide additional information 
for management policies. Previous studies showed that populations 
of the commonly utilized species, littleneck Protothaca staminea, 
butter Saxidomus giganteus, and Manila clams Venerupis japonica 
and Pacific oysters Crassostrea gigas, were not extensive in the 
Broken Group Islands. 

A study was begun at Hand Island to determine the clam 
population size and structure (Fig. 12, Site 4). This site was 
selected because 1976 sampling indicated it was one of the nine 
locations with a moderate bivalve ~opulation. 2 Total area of the 
clam bed was approximately 7,000 m • Three m plots were dug in 
the sand-shell-cobble bar between the two islets at the north­
eastern end of Hand Island. Numbers of all bivalves and shell 
lengths of littleneck and butter clams were measured to the 
nearest mm. Length measurements were grouped into 5 mm size 
classes. 

Littleneck and butter cla~s were th2 dominant bivalve 
species at Hand Island, mean 147/m and 65/m respectively. 
Soft-shell Mya ar2naria and bent-nose clams Macoma nasuta had 
densities of 12/m or less. No Manila cla2s were found in these 
plots, but they occur at densities of 20/m and greater in an 
adjacent beach (Lee and Bourne 1977). 

At densities recorded, the population size of the two 
common species was estimated at abo~t 1 million littleneck and 
455,000 butter clams in the 7,000 m beach. 

Length frequency distribution of littleneck clams shows 
two modes: the largest at 15-19 mm and the smaller at 40-44 mm 

(Fig. 14). Clams of the 15-19 mm modal size are 1-2 yr olds and 
show good recruitment occurred in 1975; those in the 40-44 mm 
modal size are 4-5 yr olds. Clams larger than this modal size 
show there has been an accumulation of older year classes in the 
population. 

The present littleneck clam population could support 
moderate exploitation. Immediate digging would remove the 
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older clams which would be replaced by smaller clams in the 
population. Further exploitation would depend on survival of 
smaller clams and future recruitment. 

The length frequency distribution of butter clams shows 
a population skewed towards larger individuals. r This size 
distribution is common in many clam populations in British Columbia. 
The population structure shows an accumulation of older clams. 
Minor recruitment occurred in 1975 since a small number of clams 
20-35 mm shell length were found. 

The butter clam population could support modest 
exploitation, but once the larger clams were removed there would 
be few small clams to replace them. Future digging would be at 
low levels until major recruitment occurred and clams grew 
sufficiently to enter the fishery. 

Bivalve population studies will be carried out on clam 
beaches in the Broken Group Islands in 1978 to obtain an estimate 
of exploitable clam resources in this area. 



- 30 -

WEST COAST TRAIL SECTION 

HABITAT TYPES 

Habitat types - Intertidal 

In 1977, fauna and flora studies were continued in 
exposed and semi-exposed ha~itats along the West Coast Trail 
during two 7-day periods in June and August. 

study sites (Fig.14) and sampling procedures were 
similar to those in 1976 (Lee and Bourne 1977). Numbers of 
organisms observed in one m2 samples were recorded for each 
biotic zone along a transect. A subsample, 25 x 25 em, was 
taken to record numbers of organisms less than 2 em long. Algal 
coverage was recorded as percent cover. 

Exposed habitats 

Gravel and cobble beac!1e~; 

Small exposed gravel and cobble beaches were sampled 
at Camper Bay (2) and Cullite Cove (3) (Fig.14). Marine life on 
these beaches was sparse in both 1976 and 1977 (Table 17); vir­
tually no organisms were found at Cullite Cove in 1977. 

Although no apparent zonation was observed in 1976, 
two algal zones were recorded at Camper aay in 1977. The main 
portion of the beach was dominated by a green alga Spongomorpha 
sp., while at the water's edge the brown algae~· marginata and 
Cymathere triplicata were abundant amongst the cover of Spongo­
mor ha sp. Algal cover at this site was twice that of 1976 
Table17). 

both 
1 0 ·; ,-_,,o 

1 0 '7 ,-
:,;,'Q 

this 

Acorn barnacles were the dominant faunal species in 
years. ~· ~Landula increased in density from 1,600/m2 in 
to 3,000/m2 in 1977; a. cariosus decreased from 500/m2 in 
to 75/m2 in 1977. Other fauna present but not common at 
site are given in Table 17 • 

Rocky shores 

Sample sites along exposed sandstone benches we=e 
4, s, 7, B, 13-15 (Fig~4) and results of sampling fauna and 
flora are presented in Table 18. 

Zone 1, splash or spray zone 

This zone was not evident along sandstone benches in 
either year. 
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Zone 2, high intertidal zone 

In both years the dominant algae along the flat surface 
of the benches were rockweed F. distichus and red algae Rhodomela 
larix and Gigartina sp. Fucu~ was present at each site but 
varied seasonally f~om site to site (S-75%/m2); at Sites 5 and 
7 coverage decreased throughout the year but at other sites cover­
age increased (Table 18 ). E• limitata was present in 1976 but not 
in 1977. Other algae present at densities less than 10% are given 
in Table 18. 

The dominant fauna in the high intertidal area were 
periwinkles, limpets, and acorn barnacles. Numbers of ~· scutulata 
were similar in 1976 and 1977, but those of L. sitkana increased 
from 1,000/m2 in 1976 to 3,000/m2 in 1977. At Site 7, there was 
a maximum density of 10,000/m2 in 1977 which was reduced to 
1,000/m2 by August. This increase was again due to recruitment 
of the 1977 year-class because the majority of periwinkles were 
greater than 5 mm in height. Numbers of limpets (£. digitalis, 
£• pelta, ~· persona and ~· scutum) varied from season to season 
but were similar in both years. Three species of acorn barnacles 
were recorded in varying densities along sandstone benches. Num­
bers of B. cariosus and c. dalli were similar in 1976 and ~977; 
densitie~ of ~· glandula-generally decreased from 15,000/m in 
1976 to 4,000/m2 in 1977. 

As in the Long Beach Section, numbers of the anemone 
~· elegantissima increased in the crevices and tidepools along 
sandstone benches; increases varied from site to site. Numbers 
decreased slightly as the year progressed. 

Zone 3, mid-intertidal zone 

The brown alga H. sessile was the dominant alga in 
Zone 3 at all sample site~. Coverage was similar in both years 
and showed little seasonal variation throughout 1977. Coralline 
red algae (Bossiella sp., Calliarthron sp., and Corallina sp.) 
occurred more frequently in Zone 3 and coverage was slightly 
higher in 1977 than in 1976. Other algae present are given in 
Table 18. 

Sea mussels ~· californianus, goose barnacles E• ~­
merus, and purple urchins ~· purpuratus were the characteristic 
fauna in the mid-intertidal area. Sea mussels occurred in 
depressions and small crac~s, usually a single layer deep, in 
similar densities, 2,500/m , in both years. These mussels were 
not found in clearly demarcated areas as in the Long Beach or 
Broken Group Islands Sections. Goose barnacles occurred in 
widely scattered clumps in depressions and crevices; numbers 
increased slightly from 1976 to 1977. Acorn barnacles also showed 
a slight increase in total numbers in the 2-year period. Purple 
urchins occurred in tidepools along the benches and showed little 
change in densities between 1976 and 19]7. 
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Zone 4, low intertidal zone 

The low intertidal zone could not be sampled in August 
at Sites 14 and 15. 

Brovm algae ~· marginata, Egregia menziesii, and ~­
elsia palmaeformis and red algae Giqartina spp., Iridaea sp., 
Rhodoglossum a£~ine and coralline red algae were the characteristic 
flora of Zone 4 in both years (Table 18). 

Faunal species were not abundant in this zone. M. 
californianus and P. polymerus occurred in isolated clumps-in 
1976 and were not observed in 197?. Numbers of these two species 
may have decreased due in part to predation or to slumping of 
overburden areas. 

Semi-exoosed ~abitats 

Boulcer beaches 

Fauna and flora of semi-exposed boulder beaches were 
studied at Thrasher Cove (1) (Fig.14). Results are given in 
Table19. 

Zone 1, splash or spray zone 

A splash zone, 10 m in width, was observed along the 
rocky outcrop behind the boulder beach at this site in 1977. 
~1arine life was sparse. The ~lack lichen Verrucaria sp. was the 
onlv £loral species found. Numbers of periwinkles L. scutulata 
and"L. sitkana remained fairly constant, 40/m2 and 2oo;m2, 
respectively. ~· glandula, the only acorn barnacle species 
observed, showeg a slight increase in density from 1,000/m2 in 
June to 1,500/m in August. 

Zone 2, high intertidal zone 

Rockweed, F. distichus, was the dominant alga in the 
high intertidal zone-in 1976 and 1977. Coverage decreased slightly 
throughout 1977. Red algae Rhodomela larix and fi• glandiforme 
were also common in this zone. Other algae present are shown 
in Table 19. 

Fauna in this zone was similar to semi-exposed rocky 
shores in the Broken Group Islands. Numbers of limpets (C. 
digitalis, f.• pelta, £:L• perscma and N. scutum) varied seasonally 
but were similar to those observed in 1976. Numbers of peri­
winkles L. scutulata showed little change between the 2 years; 
density ~f h• sitkana increased from 640/m2 in21976 to 2,300/m2 
in June 1977 and decreased slightly to 1,900/m in August. Low 
numbers of thaids were recorded in both years. In 1977, densities 
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of the three acorn barnacles showed a seasonal increase which 
reflects the barnacle set observed in the area; however, numbers 
were generally lower than in 1976 (Table 19). 

Zone 3, mid-intertidal zone 

Coverage by surf grass, Phyllospadix scouleri, was 
greater in 1977 than in 1976 and increased from less than 5% in 
1976 to 50% by August 1977. 

H. sessile was the dominant algal species in 1976 and 
1977. Coverage of this species decreased in 1977 from 40% in 
June to 10% in August. Other algae recorded in low densities 
are given in Table 19. 

Numbers of mussels showed marked changes between t2e 
2 years. Densit2 of n• californianus decreased from 2,700/m 
in 1976 to 200/m in 1977. This may be due to a combination of 
natural mortality, predation, and slumpin~ of overburden area~. 
M. edulis increased in numbers from 320/m in 1976 to 2,000/m 
in 1977, which probably reflects recruitment of the 1975 and 
1976 year-classes. Numbers of ~· cariosus increased from 160/m2 

in 1976 to 1,200/m2 in August 1977; ~· glandula, not r2corded at 
this site in 1976, showed a maximum density of 7,500/m in June 
1977. Numbers of limpets (£. digitalis, £• pelta, li· persona 
and~~ scutum) varied seasonally (Table 19). 

Zone 4, low intertidal zone 

Surf grass P. scouleri, not observed in this zone in 
1976, was the dominant floral species in the low intertidal zone 
in 1977, 60% coverage. This marked increase may be due in part 
to an expanded distribution of plants from Zone 3 and to an 
exceptional growing season during the spring of 1977. ~· marginata 
was the most abundant algal species in both years. These two 
species decreased slightly throughout 1977. Other alga present 
in densities less than 5% are given in Table 19. 

Few faunal species were recorded in the low intertidal 
zone in both years (Table 19). 

Summary 

In 1977, several changes in faunal and floral populations 
of exposed and semi-exposed rocky shores were noted in the West 
Coast Trail Section. 

The only substantial change in floral populations was 
the increase in coverage of Phyllospadix scouleri at Thrasher 
Cove. In faunal populations, significant recruitment of the 
periwinkle h• sitkana, anemone ~· elegantissima, and acorn 
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barnacles occurred in 1977 as in the Long Beach and Broken Group 
Islands Sections. 

In exposed and semi-exposed areas, populations of sea 
mussels ~· californianus and goose barnacles f· polymerus showed 
slight decreases in numbers probably due to natural mortality, 
predation and slumping of overburden areas. Recruitment of 
f· polymerus observed in other Park sections was completely 
absent in the West Coast Trail Section. An increased density of 
bay mussels ~· edulis was observed in semi~exposed habitats as 
in sheltered areas in the Broken Group Islands. 

Several faunal populations remained stable in the 2 
years. Numbers of limpets (C. digitalis, c. pelta, ~· persona, 
and N. scutum) varied from season to season but were similar in 
both-years. Purple sea urchins, 2· purpuratus, occurred in 
tidepools along the sandstone benches and showed little change 
in densities. 

Surveys of these habitats will continue in 1979 to 
further assess seasonal and yearly levels of faunal and floral 
communities. 
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Ta~le 1. Seasonal observa~ions of 

~auna and flora in exposed and 

ser.1i-exposed rocky snores, 

Long ilcach Section (1S77). 

u:ultiolv r:o./rr: 2 of 3. ::::landula . . -
and ~. caliiornianus oy 100; 

L. sitkana, c. dalli, M. edulis, 

A. eleaantissi~a and P. polvmerus 

.)\/ 1.0) 



Taole 1 

Location Green Pt. (13) Box Is. (12b) 

Zone .., 
~ 6 m 5 f,l 

Date Apr. Jun. Dec. Apr. Jun. Dec. 

FAU~jA 

PHYLUf~ rv;ollusca 
Class Gastropoda 
Subclass Prosobranchia 

Colliseila diaitalis 300 253 160 70 55 60 

c. pelta 0 0 0 15 12 26 

Littorina scutulata 50 gq ,_, 60 23 43 56 
T sitkana L~L'.O 400 320 20.4 32.4 21£ ue 

Notoacmea persona 12 3 1 16 2 14 

f\. SCU tur.1 0 1 .., 0 1 0 .L 

PHYLU~ Arthropoda 
Class Crustacea 
Subclass Cirripedia 

3alanus glandula 430 423 400 410 650 570 

Chthamalus dalli 200 210 190 0 100 ':.) .--.. 
u' 

Subclass Malacostraca 

Ligia Qalisii 0 0 0 0 0 0 

Quisitis Pt. 
(14a) 

10 ltl 

Apr. Jun. Dec. 

30 60 62 

0 3 14 

150 160 120 

20.0 16.0 2W 

30 3 23 

'"' 3 1 \.1 

700 650 630 

250 300 270 

0 0 0 

Half Hoon Bay 
(4) 

4 r:1 

Apr. Jun. Dec. 

363 ?.-,... 
<..JO 90 

0 160 G4 

0 700 320 

0 200 74iJ 

LiS 21 41 

0 4q 
·~ 14 

;:u,o 260 200 

310 300 290 

0 160 0 

w 
(X) 



ra'Jle 1 cont'C.: 

Location Green Pt. (13) Box Is. 

Zone 1 6i~ s~, ... 
Date Apr. Jun. Dec. Apr. Jun. 

r'LOI~A 

Lichens 

Verrucaria sp. 50 50 so 45 60 

P~YLU~ C~lorop~yta 

En teror.~oroha 
intest:!.nalis 0 " 0 0 <5 v 

Prasiola :neridional.:s "'!-
..LJ 60 0 0 0 

P:-lYLLJr: PhaeoprYyta 

~alisia sp. 0 0 0 0 0 

PHYLU~ Rhodophyta 

HilJenbrandia sp. 0 0 <5 0 " v 

Poro!lvra sp. 0 0 0 0 0 

~hocomela larix 0 0 <5 0 0 
(in tidepools) 

Quisitis Pt. 
(12b) (14a) 

10m 

Dec. Apr. Jun. Dec. 

50 50 50 -" ::JV 

0 0 0 0 

0 10 30 10 

0 0 0 0 

0 <5 10 <5 

0 <5 <5 0 

0 0 <5 0 

Half Moon Bay 
( 4) 

4m 

Apr. Jun. Dec. 

60 30 60 

0 0 0 

0 0 0 

0 (. 5 <5 

0 10 10 

10 <.1 1"1 v 

0 10 <.5 

w 
~ 



Ta:Ole 1 cont'd 

)n Green Pt. (13) Box Is. 

Zone ~ 2r:-l 3~1 ,:. 

Date Apr. Jun. Dec. Apr. Jun. 

?i\UNA 

P:-IYLUI,i f'ioll usca 
Class Gastropoda 
Subclass Opisthojranchia 

Onchidella ~orealis 0 0 0 0 0 

Su~class Prosobranchia 

Collisella digitalis 30 27 40 42 80 

c. pelta 120 100 S7 0 0 

Littorina scutulata J.OO 'j'J 87 103 90 

L. si t;~ana 320 3~~o 2?0 200 "1'7C::: 
-'-'-' 

Notoacmea oersona 0 ·' 13 1L: 2 .:..= 

\T scutu;:: so 36 1 0 1 i '~ • 

Thais emaroinata 0 112 93 0 0 

T' -. lamellosa 0 3 1 1 0 

Class 0ivalvia 

r.:vtilus edulis 0 0 0 J.O /.'.) 

M. cali:ornianus 0 0 0 0 0 

Quisitis Pt. 
(12b) (14a) 

3rrt 

Dec. Apr. Jun. Dec. 

5 0 0 0 

50 1· 2 368 s~ 

0 10 16 0 

72 J.SO 320 220 

120 2SO 224 160 
;"""'! 3 10 1 .. ~ <..) 

_ __, ... '""' 
3 16 4 10 

1l:O 120 130 9'7 

0 3 1 .::.1 

3.0 0 0 0 

0 200 304 190 

I 

Half Moon Bay 
( 4) 

2m 

Apr. Jun. Dec. 

0 50 0 

so 160 73 

.::1.-1 
- .L 16 1 

32 160 79 

2"72 480 320 

9 12 16 

3 0 1 

80 64 32 

0 <..1 0 

120 14(_~ 100 

80 96 73 

.J:>, 
0 



l'aole 1 cont'c 

Location Greeri Pt. (13) Box Is. 

Zone 2 2m 3r.: 

Date Apr. Jun. Dec. Apr. Jun. 

rAUNA cont'd 

PHYLUM Arthropoda 
Class Crustacea 
Subclass Cirripedia 

aalanus cariosus 350 425 300 195 150 

3. olandula 420 460 ~00 610 700 

Chthamalus dalli 200 230 190 100 400 

Pollicioes polyrnerus 0 0 0 0 0 

Subclass ~alacostraca 

~e~igrapsus nudus 0 0 0 0 0 

?LORA 

PHYLUM Chlorophyta 

Cladoohora sp. 0 0 0 c <-1 

Spongomorpha sp. <-5 <5 <5 5 <.4 ..... 

Ulva so. 0 <5 <5 <5 <1 -· 

PHYLUM Phaeophyta 

Fucus distichus 10 30 10 20 40 

Pelvetiopsis ll~itata 10 co 20 0 0 
---··- ---

Quisitis Pt. 
(12b) (14a) 

3:n 

Dec. Apr. Jun. Dec. 

140 410 3t!Q 390 

530 550 700 650 

200 220 400 370 

0 0 0 0 

0 0 0 0 

0 c <5 0 

0 0 0 0 

0 0 <5 <5 

10 <5 10 10 

0 10 10 10 

Half !\loon Bay 
( 4) 

2m 

Apr. Jun. Dec. 

290 300 270 

820 400 390 

400 ~50 390 

0 500 270 

0 <1 0 

<5 10 <5 

<5 5 <5 

0 r- <5 ~ 

" 

60 60 10 

0 5 "-:i 

,p.. 
j--1. 



Taole 1 con·t'd 

Location Green Pt. ( 13) Box Is. (12b) 

Zone 2 2m 3m 
.-----

Date Apr. Jun. Dec. Apr. Jun. Dec. 

?LOKA cont'd 

PHYLUM ?haeophyta cont'~ 

Ralfsia sp. 0 ..::.5 <5 0 ::> :::> 

PHYLUM Rhodop~yta 

Calliathamnion 2ikeanum n 0 0 0 0 0 v 

Sndocladia muricata 10 10 ..(5 0 0 0 

Giaartina sp. 
_,..., <5 <5 <5 <5 -<5 IJ 

nicrocladia :Oorealis 0 0 0 0 0 0 

Odonthalia ~loccosa 0 .:..5 <5 " 0 0 u 

Petrocelis sp. <-5 <5 <5 0 0 0 

Por[2hyra sp. 0 0 0 0 0 0 

Pterosi[2honia bi[2innata 0 <5 <5 0 0 0 

Rhodomela larix <5 <5 '-:3 0 0 0 

I 

Quisitis Pt. 
(14a) 

3m 
-

Apr. Jun. Dec. 

0 0 0 

10 10 c; ..., 

<5 10 5 

-<5 <5 <-5 

0 0 0 

0 0 I 0 

0 <5 <5 
.::_c:; ..., <5 <5 

<5 -<5 -<5 

0 <S ..::_::; ..., 

Half l\1oon Bay 
(4) 

2r:1 

Apr. Jun. Dec. 

0 <5 <5 

<5 <-5 <5 

<-5 10 10 

0 40 10 

0 <-5 0 

0 0 0 

10 5 5 

0 0 0 

0 <-5 <5 

0 <5 <5 

*"" 1\.) 



raole 1 cont'd 

>n Green Pt. (13) Box Is. 

Zone 3 5i71 Sm 

Date Apr. Jun. Dec. Apr. Jun. 

?AUi'JA 

Pi-!YLU!'i Porifera 

Haliclona eermollis 0 0 0 5 <-5 

oehlitasponqia eennata 0 <-5 ~s 10 10 

unidenti.tied spcc.i.cs 0 ..::_::; 
-' ~s <.5 <5 

PHYLUf'·~ Cnidaria 
Class Anthozoa 
Order Actiniaria 

Anthoeleura 
elec:antissit.•a 2·~0 143 130 :.s 16.0 

A. xanthoCJrammica. 1C 2 2 3 8 

i:etriC..:ium senile (\ 0 0 10 ; u 

Class Hydrozoa 

unicienti:'ieu species 0 <5 <5 0 0 

PHYLU:·1 Annelida 
Class Pol ~~chaeta 

Eudistylia vancouveri .c:s c:,::: 
...J <5 ~s <:.5 

Sereula vermicularis ::; :) 5 10 10 

Soiror;.:,is sp. 0 0 <5 0 0 

Quisitis Pt. 
(12b) (14a) 

3:-:t 

Dec Apr. Jun. Dec. 

..::s 5 ~ 5 

10 ~5 ..::s <) 
<5 0 <5 <-5 

15.0 2.:1.0 4 7.0 32.0 

" 10 2 3 b 

' 0 0 0 

0 0 0 0 

<:.5 0 0 0 

10 <5 -=5 <:5 

0 0 0 0 

Half f'1oon Bay 
( 4) 

1,1::: 

Apr. Jun. Dec. 

~s <5 <S 

"-5 <5 ~5 

25 "-5 <-5 

..,._., 
.!..) ~ o. c~? """ .... _ G'W 

12 10 10 

<1 ..::1 <-5 

0 <5 <5 

5 5 5 

<5 <-5 <5 

0 <.5 <:.5 

,j:::. 
w 



Ta0le 1 cont'd 

>n Green Pt. (13) Box Is. 

Zone 3 5El Sm 

Date Apr. Jun. Dec. Apr. Jun. 

2'AWJA con t 'ci 

?!-IYLU:-: r\emertea 

unidentiiied species 0 0 ~1 0 0 

P:-IYLUi-1 i<oll usca 
Class Amphineura 

Cryptochiton stelleri 0 0 0 0 0 

r:at!larina tunicata 0 4 3 7 16 

r;oealia spp. 0 3 ~ 0 0 .L 

':'on::.cella lineata 0 0 0 0 <1 

;:::lass Gast::-opc-..:3 
Subclass Opis~hobranchia 

Aeolidida naoillosa 0 0 0 0 0 

Archidoris 
::-~on tere·,rens is 0 <1 0 <-1 0 

Dirona aloolineata 0 0 0 0 0 

iiermissenJa 
crassicornis 0 0 0 0 0 

Rostanqa eulchra 0 0 0 "'-1 .::1 

SuJclass Prosobranchia 

Ceratosto~a foliata 0 0 0 0 0 

Calliosto~a liqatu~ 0 0 0 0 0 

LOllisella din~ta!~~ n 0 .• ~ .A " ~.: .J.. 0 ... 
1 "~ J.U 

Quisi tis Pt. 
(12b) (14a) 

3;:1 

Dec. Apr. Jun. Dec. 

0 ~1 ~1 "-1 

0 0 ~1 0 

10 3 Q 4 '.J 

0 0 <1 <.1 

0 0 30 0 

0 0 0 0 

0 0 0 0 v 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

') 3 2~0' 70 .A ... ~ 1, 

Half !'-loon Bay 
(4) 

1~m 

Apr • Jun. Dec. 

<.1 <1 

0 <1 

8 
, 
~) 

~1 3 

0 1 ,.., 
~U 

0 <1 

<-1 .<.1 

0 0 

0 0 

0 0 

~1 <1 

1 <-1 

14 I 320 82 

J:> 
~ 



7aiJle 1 con t 'd 

Location Green Pt. (13) Box Is. 

Zone 3 Sm 5r.1 

Date Apr. Jun. Dec. Apr. Jun. 

PAUNA cont'c 

PHYLm; i·':o 11 u sea 
Class Gastropoea 
Subclass Prosobranc~ia 

cr";r, +- 1 r-1 ........... , \.,. ..._, 

r oelta "" 32 () 20 .., ,-..... ...; ·~~ '~ J.O 

,.... st!:·iCjatella 0 0 0 0 0 ..... 
crep~cula acunca 0 0 0 0 0 

u.:.o("lcra as oe.ra 0 0 0 0 0 

Littor~na scutulata 0 0 0 G 0 

Notoacmea persona .... ~-~~i·l 22~: 160 0 0 
~· 1 scu tu~~1 32 30 63 1 "' .· .. .:J 

Scarlesi.a ~ 0 0 0 0 0 

Te~ula ~une0.ralis 0 0 0 0 0 

Thais e~ara.:.nata 6~ 240 1~-~ll 0 0 
.,.., 1 ar:1e ll osa 0 (:.:: 3 3 1 .1.• 

Class Bivalvia 

~ytilus californianus 512 640 480 .25 ?'7 
•- I 

1''1. edul is 110 100 100 12.0 1 1,7 

?Qci__od e sm us ;-:1acr_()_s_c his m a () 0 0 0 0 v 

Quisitis Pt. 
(12b) (14a) 

3r.l 

Dec. Apr. Jun. Dec. 

"10 a 192 20 

0 0 0 0 

0 0 0 0 

0 o~;.1 <-1 0 

4 10 0 0 

0 so .1,.. .o 48 
' 1""~ 16 20 '-t _v 

0 0 0 0 

0 10 16 20 

14 48 48 21 

0 r. 1 :.J u 

.26 160 152 150 

11.2 150 170 152 

0 0 0 0 

Half !'1oon Bay 
( 4 ) 

1.::~m 

Apr. Jun. Dec. 

123 160 72 

0 240 0 

0 4S 0 

0 £.1 0 

0 43 0 

256 220 213 

14 3 1 

48 160 S1 

0 0 0 

320 43 40 
') 1 .::1 <-

928 950 870 

240 220 190 

0 0 0 

,j::o. 
Ul 



""a:.)le 1 con:-•ri 

m Green Pt. ( 13) Box Is. 
~ 

Zone .) :> ~·~ :.Jf({ 

Date Apr. Jun. Dec. Apr. Jun. 

? i\ Ll f·-! i\ c o 11 t ' ,,~ 

P:-:YLU:: ArU:ropoda 
Class Crustacea 
Subclass C~rripe(~a 

:Jal anus carl c·sus GJO J J 320 250 300 

J. crlancula 130 300 280 100 150 

c.. nubllus 
,.., 3 3 2 2 L 

Cht:1a~nulus dalli 5C' £1::; ~~ 0 0 30 

Pollicipes polygerus 2L~0 3:30 230 0 0 

su:~)C las .s 1-~al a cos t;::aca 
Order :JecapoC:a 

~-1e:··:l~ c;rapsus nud'.Js ., 1 0 0 0 

i·~. (.>r-e0onens :c s 0 0 0 0 0 

Lo2i1o2ano2eus !Jellus 0 0 0 0 0 

'"'e"' ···na +- ·~l' s .; tlC"'I' .; c: \...I .._. __ ~,. 1 "-•J , ..... ...... u_._. 0 0 0 ""1 ""1 

Pagurus sp. 20 12 14 0 <1 

~ugettla Jracil~s 
r, ..c:.-1 0 0 0 u .l. 

Order Ar:.ph.i pod a 

:::c:ot:1ea wosnesensleii 0 3 <.., 
.J.. 0 <1 

unidenti~ied species 0 + + 0 + 

Quisitis Pt. 
(12b) (14a) 

3r.• 

Dec. Apr. Jun. Dec. 

270 200 600 570 

142 250 241 240 
') 0 0 0 "-

23 40 260 200 

0 52.3 30 28 

0 0 0 0 

0 0 0 0 

0 0 0 0 

<1 .c"1 3 ..c:.1 

3 11 8 14 

<:.1 <1 <:.1 .:.1 

<1 .c..1 <-1 <1 

+ + + + 

Half l'-1oon Bay 
( 4 ) 

14m 

Apr. Jun. Dec. 

,100 500 ~~so 

480 400 390 

8 10 r 
0 

480 500 330 

32 32 30 

f'o 0 0 u 

0 0 0 

0 <1 0 

<1 ..., 3 I 

5 10 12. 

<:..1 <1 <1 

<:.1 9 <-1 

+ + + 

~ 
01 



Table 1 rrm+-'rl 

'n 
Zone 3 

Date 

:AUt~A con t 'd 

PHYLUI'·; Bryozoa 

Den::!robaenia lichenoicies 

Frustrellidra corniculta 

unidcnti:ied spec~cs 

P!lYLUi'~ Echinoder:-:1a ta 
Class Asteroidea 

Oermasterias i~br~cata 

Evasterias trosc!1ell i:.. 
:ienricia leviuscula 

LeEtasterias ;1exactis 

Pisaster oc~race~s 

PJ:'Cnoeod ia 
he l ian t:·Jo-ides 

Class Echinoidea 

Stroncylocentrotus 
pureuratus 

2.· franciscanus 

Class Holothuroidea 

Cucu!i;aria r,liniata 

t:uecntacta 
pscuc O(JU .L r1~1uese::-: ..L ::.ct 

Green Pt. (13) 

.:;rr: 

Apr. Jun. Dec. 

;) ::.; 

5 5 

<:.5 <S 

0 <..1 

0 '1 
() 0 

0 Gt.= 
,, n 

v 

0 0 

1 " .L 

.<:.1 0 

0 0 

~ 

" 0 v 

5 

;) 

<:5 

0 

0 

<.1 

30 

3 

0 

0 

0 

0 

r. 
v 

Box 

Apr. 

5 

10 

10 

<.1 

0 

0 

0 

' t.; 

..:.1 

0 

0 

0 

0 

Is. {12b) 
r 
:; i:"l 

Jun. Dec. 

5 

10 
1 ,, 
.u 

0 

0 

0 

0 

3 

0 

0 

0 

<.1 

" v 0 

Quisitis 
(14a) 

3~ 

Apr. Jun. 

5 ;) 

'5 ,c: 
.J 

5 s 

0 <.1 

<..1 <.1 

0 0 

0 32 

2 ..-
0 

0 ·" v 

0 0 

0 0 

0 0 

0 0 

Pt. Half Moon 
(4) 

14:n 

Dec. Apr. Jun. 

. .., s :I ~ 

<5 <5 <5 

5 5 ;) 

0 <.1 <1 

0 <1 0 

0 2 <.1 

14 {) 3 

f! 3 

0 0 <"" ... 

0 41 40 

0 1 0 

<.., 
.I. 3 3 

0 "-1 <1 

Bay 

Dec. 

s 
<=5 

5 

0 

0 

0 

0 

3 

<1 

36 

1 

L~ 

<1 

1 

~ 
~ 



Table 1 con,_ 1 ,: 

)n Green Pt. (13) Box 

Zone 3 5i~1 

Date Apr. Jun. Dec. Apr. 

::-; •. u;JA con:: 1 ,_:: 

P~1YLU7 ~ C:torCa C. a 
Subp~ylum Urochordata 
C~as.s Asci..:li_acea 

Cla'\r2 1 :. na ;~~uri t:sr~.an i 0 0 0 r, 
v 

Stvela ~ont~revcns~s <1 <1 <1 
.J.. <1 

un5..Cen ti~· 2..cd species J 
r :.; 15 J 

Su~phylum Cr2n..:.ata -· ~ . . ... L..Lass us 1.:e~-c~~t:n'/S 

Cl..:.r.ocottus sp. OR 

C·licocottus sp. Q 20 10 0 ,J 

?I...tC~RJ\ 

PHYLU:': S perr~a top:1~.: ta 

P:"1\' ll o spa(: i_x scouleci ·1 ,, 
::J 

., 0 .J.v 

PHYLU~ Chlorophyta 

Clauoohora ,. ~ 
!.,)!'-"• 0 0 0 10 

Coditlr:~ :raG·.:lc 0 0 0 0 

S12onqo:·:1or2ha , . ..._ 
.:.>I;J• 0 <5 <5 0 

~ sp. <-S ,~ 
J "= 20 

Quisitis 
Is. (12b) (14a) 

5m 3m 

Jun. Dec. Apr. Jun. 

0 c "-1 <.1 

<1 <1 <.1 <1 

10 10 5 :> 

0 0 14 17 

0 0 10 10 

15 <5 <5 <5 

0 0 0 0 

:::; <5 <5 ..::: _. 

., c:: <5 <S ..J 

Pt. Half Jl.1oon 
( 4) 

14m 

Dec. Apr • Jun. 

<:.1 <1 .c:.1 

.c:.1 <1 <.1 

5 <5 :::; 

13 3 I 

10 <5 10 

.c::s <5 <5 

0 <5 <5 

L. ~~ 
-' <5 <5 

<5 -<5 ..:::::::: 
-' 

Bay 

Dec. 

<1 

<.1 
.... 
;:) 

4 

<5 

0 

<5 

<5 

<S 

~ 
(X) 



Table '1 con'\: 1 d 

)n Green Pt. (13) Box Is. (12b) 

Zone 3 :;;:-t Sm 

Date Apr. Jun. Dec. Apr. Jun. Dec. 

?LORA con t 1 d 

P:-JYLU: i Pilaeophy ta 

A.l ~t~i, :'la~,-.:nar.:~ <5 <5 <': 0 0 '" .I Q C 1 .. 4';)- 0. v 

A. nana 0 0 0 0 0 0 

Zarear~a ~enziesii <S <::5 <:.5 10 5_ ;:) 

?ucus c::.stic:1us 0 0 0 <S <5 <3 
Hedophvllu~ sessile ... " J.U 50 10 ~s GO 20 

Leathesia ~i~~or~is 10 10 <5 5 - <5 :.) 

Ralfsia sp. 0 <5 ..::::; ;"'\ <:1 <::1 v 

PHYLUM ~hodophyta 

3ossiella sp. 0 " 0 0 0 0 \) 

Calliarthron sp. 0 ~s <S 0 0 0 

Calliat~amnion pi~eanu~ 0 0 0 0 <1 <1 

Corallina sp. "'-5 <5 c:.::J 0 0 0 

Dilsea edulis 0 £5 0 0 0 0 

Endocladia muricata 10 <.5 <5 <5 "-1 "-1 

Gigartina exasperata 0 0 0 0 0 0 

Giaartina sp. "-5 <.S <5 0 :::> :J 

!-lal osacc ion r;:!.andi:::' or;,:e :::> 5 5 "'-5 20 10 

Hildenbrantiia sp. 0 "'::i <::5 0 20 10 

Hymen ina sp. 0 0 0 0 0 0 

Quisitis Pt. 
(14a) 
3;n 

Apr. Jun. Dec. 

S· 10 <5 

() 0 0 

0 <:.::.: .., <5 

0 0 0 

GO 60 30 

" "-S <.-v ::) 

0 <5 <S 

.c.::: <:!:;: 
..J .c::.s 

c:.s <.5 <5 
<.:-: 

..J 5 <5 

10 10 5 

0 <5 {) 

< .... 
:::> 5 c::s 

10 20 5 

0 <5 <5 

<5 <:i .c·-:J 

<.5 .:s .<.5 

0 0 0 

Half !'loon 
( 4) 

14i:1 

Apr • Jun. 

5 10 

10- 20 
..:.:;, <.5 

0 0 

40 6D 

0 <:.:.) 

0 <5 

<:5 <.!:; 
..J 

<5 <5 

<5 <::5 

"5 <5 

0 <:.5 

10 10 

0 <5 

<S <5 

c::s <5 

10 <..5 

0 <C: ..J 

Bay 

Dec. 

<3 
~~, 

<3 

0 

20 

<5 

<-3 

<5 

<5 

<5 

<5 

0 

10 

0 

<5 

<S 

..:.5 

0 

~ 
\0 
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Table 'l cont'ci 

1n Green Pt. (13) Box Is. 

Zone 4 2rti 2m 

Date Apr. Jun. Dec. Apr. Jun. 

i?AUI,iA 

PHYLUi'1 Porifera • 

~-tal iclor,a 2er;;·:oll :.s '-5 <.5 "-" ,J 5 "-1 

02hlitaspon~~a ecnnata J 5 <-5 5 ~ 

unidcntif~ed species £5 .(.5 ~s £.5 .:.5 

PHYLUV Cnidaria 
Class An ti'wzoa 
Order Act~niaria 

An t;·10e1 eur a 
., J- • • 

el.egan~~ss:;.ma 100 8'7 .so 28 50 

A. xan thoc~ram:nica 30 S3 50 2 5 

C:J2iactus eroli:'era 0 0 0 0 0 

Tealia coriacea 0 0 0 0 0 

T. crassicornis 0 0 0 '-1 "-1 

Class :-Iyjrozoa 

unident.:..~.:..eo species "--5 "-S <5 0 0 

PHYLU:; Annelida 
Class Po: 'i·c:-1aeta 

Serpula ver~icularis 0 0 0 10 10 

Quisitis Pt. 
(12b) (14a) 

1rn 

Dec Apr. Jun. Dec. 

"-1 ~ 5 :,) 

J 5 :.> 
,-
;) 

<:5 ;:) <:.;:) <-5 

48 40 o- 63 u J 

3 0 3 .., 
.l.. 

0 " ~A 0 \J .!. 

0 ,., 
.1. '-1 <:.1 

.:.1 .:.1 .:1 "-1 

0 <5 .c.S <-5 

10 c:: .cs "-5 .J 

Half 1'-loon Bay 
( 4) 

2m 

Apr. Jun. Dec. 

_;:; 5 5 ..,., 

::> 5 5 

10 "-5 c:.S 

0 0 0 

10 10 6 

0 "-1 "-1 

"-1 '-1 .c.1 

0 0 0 

0 "-5 <-5 

10 ., 5 ..., 

(J1 

~ 



·-:ra~Jlc : con!.:. • C 

>n Gr€en Pt. (13) Box Is. 

Zone ,1 2:·:1 2111 

Date Apr. Jun. Dec. Apr. Jun. 

:-'AL':-JA CO:!::''~ 

P:-:YLU:; ; :o ll usc a 
Class A~p~lne~ra 

Crvotachlton s~cllcri 0 c 0 0 0 

~<~a ~ .. -~ :.. !.."" -~ n a ~~ un .i (:a to. n ·1 0 0 2 v .L 

~ :ooa.l ::. ~ s·"' .:.-::_ 2 '"1 0 0 :--• k 

Torl.i.c.::e2.la :;_ i_r<ca ta C', 
.:5 0 <-1 '-1 v 

Class Gastropoda 
SuJc2.ass Opis tt·~a:::n·anc::.::. a 

Arc>.i6or ::_ s :-::on tcrc\/ens is 0 .:.-::_ 0 ..:..1 !"'\ 
v 

:'riop:.a car-penr.:eri 0 0 0 0 0 

Su~.)C l a. s ~ Pro~o~Jronc:1io. 

ACi~aea :--.1i tra 0 .'"'\ 0 0 0 v 

Cera i~o s "CO:"-tC. __ -c):iat:a .'"'\ ,_, 0 0 0 0 

Cret'idu:a adunca 0 0 0 0 0 

r:ecra to0enn us ~i;:~acu 2. at us " 0 0 0 0 v 

r:otoac:'!C:C. oersor.a 0 0 0 10 r 
0 

i\l scu t'-..:rn ..'"'\ 0 0 0 0 .. v 

Ouisitis Pt. 
(12b) (14a) 

1 -., 
-ll. 

Dec. Apr. Jun. Dec. 

0 0 <-1 0 

'"' 1 ~ <-1 v ~ 

0 "' 0 0 l. 

0 3 80 1<1 

•J 0 "-1 0 

0 0 0 0 

0 0 0 0 

'-1 0 0 0 

0 0 1G 0 

0 0 0 0 

0 0 1GO 0 

0 0 t~8 14 

Half l\1oon 
( 4 ) 

2m 

Apr. Jun. 

0 '"' v 

" 6 .) 

<:.1 c::.1 

2 
..., 
I 

0 <1 

0 0 

"-1 0 

'-1 0 

0 0 

..:..1 0 

0 0 

0 0 

Bay 

Dec. 

0 

.:..1 

0 

3 

0 

0 

0 

0 

0 

0 

0 

0 

LTl 
1'0 



1 ,....,......,.""" !_ t . 

)n Green Pt. {13) Box Is. 

Zone ;: 2m 2r:1 -

Date Apr. Jun. Dec. Apr. Jun .. 

?AU~~A con t 'd 

PHYLU~ Arthropoda 
Class Crustace-a 
Subclass C£rripcdia 

3alar,us nu0.:;.:!.us 4 ~~ 4 1 .... 
..L 

Chthamalus dalli '"' 20 14 0 0 v 

Pollicipes polyrnerus 15 14 14 0 0 

Suoclass 7ialacostraca 
Order Decapoca 

Paqurus sp. 5 (~ 1 () 0 

Order IsopoC:a 

unidcnti~ied species + + + + + 

PHYLUM Bryozoa 

Frustrellidra 
cornic'Jlata 0 0 0 j 5 

unidentified species 10 10 10 15 10 

PHYLUM Echinodermata 
Class Asteroidea 

Dermasterias i~~ricata <:..."" .... <:..1 <:..1 0 0 

i___gptaster~.a.s sp. 0 1G 
~ 0 0 -' 

Quisitis Pt. 
{12b) {14a) 

1r,-. 

Dec. Apr. Jun. Dec. 

1 " 1 ~1 <:..1 

0 27 40 37 

0 5 8 G 

0 14 80 3 

+ + + + 

5 0 0 0 

10 <5 <5 <5 

0 <1 0 0 

0 ~:12 64 21 

Half l\1oon Bay 
(4) 

")~, 
.-:.il1 

Apr • Jun. Dec. 

r II .:'J: a ~. 

0 0 0 

0 0 0 

10 3 0 

+ + + 

10 10 10 

<5 < 5 <-:;J 

~1 0 0 
1 ' 
....'-: 3S 12 

U1 
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'T'able 1 cont'd 

1n Green Pt. (13) Box Is. 

Zone ~1 2r:~ 2m 

Date Apr. Jun. Dec. Apr. Jun. 
p;:.,oHA c~'n:: 'd 

PHYLU!: Chloropi1yta 

Codium setc~elli! 0 
,., 

'"' 0 0 v v 

Ulva sp. '"' 5 0 0 5 v 

PnYLW: Phaeophy'c.a 

Alaria marainata 10 25 ~ 10 20 

Der11:as ter ia sp. .:_;:; 
...1 <': .:..s 0 0 

Egre~ia ~enziesil £.5 .:..s '-S 
..,~ 

...:..~ 10 

La~inaria setche!l~i :::> 10 .::::..s 0 0 

Lessor.ioesis li'c.toralis 0 0 0 0 0 

Nereoc~·· s tis leutkeana 0 .:_.::; 
...1 ~s 0 0 

Postelsia ealmaetormis 0 0 0 0 0 

Rali sia sp. 0 "' u 0 0 0 

PHYLur; Rhodopl1yta 

Bossiella sp. <...::: .... .:..s <-S '-1 <-1 

Calliarthron sp. "-5 <...5 .:..5 0 0 

Constantinea simplex 0 0 0 0 0 

Corallina sp. <....5 <:.5 .::5 .c.l .:..1 

Dilseu. edulis 0 0 0 0 n v 

Quisitis Pt. 
(12b) (14a) 

1rn 

Dec. Apr. Jun. Dec. 

0 0 '-S 0 

0 0 s 0 

:::> 5 10 "5 

0 5 25 <5 

5 < 5 .:.5 .:.::: 
...1 

0 .:.r 
J 10 "-;) 

0 20 20 <5 

0 <...5 <-5 .:..s 
0 0 0 0 

0 0 <5 <:5 

<:.1 <...5 <5 "-5 

0 "5 10 5 

0 <5 <3 .:..s 
.c.l 40 10 5 

0 0 0 0 

Half Moon Bay 
( 4) 

2::1 

Apr. Jun. Dec. 

0 0 0 

0 :) 0 

0 0 0 

0 0 0 

10 10 <3 
-1(") 
.J.V 10 '-5 

50 ,- (''\ 

ov 1:5 

:::> 5 5 

0 0 0 

0 0 0 

~5 "'-5 .:.s 
"5 "-5 .:..5 

<5 r .:..5 ..., 
~ 

<:.5 <-5 <. 5 

0 10 0 

U1 
U1 



Table 1 ccnt'::.i 

Location Green Pt. (13) Box 

Zone ~~· 2m -

Date Apr. Jun. Dec. Apr. 

?L~)2/~ con t' C 

Pi-!YL U;! R~odophyta cont'd 

G.lua:: tina exasocra ta .£:.:) 10 L.S 0 
....... o I • ,-

~') .c.::: " ~v.:.car~:'_;"',:J.. sp. '"' v 

G'/::~!io9on c; r-tl s sp. s :-
:) 0 ~ 

Hilden~randia sp. 0 0 0 0 

Iridaca sp. 0 0 0 10 

Litho ::!1a~:1n ion sp. .::::s .::::s c:.::: 
.J 0 

7~icroc:adia j·Jrealis 0 0 0 0 

~-~ i c~on e!~~ a sp. 
(on Pr,\' ~ :'..osE2a~iix) c:_r L::. " 10 ..) ..; 'J 

Petrocelis sp. 10 15 J..O 0 

Po:'.. yne;Jra latissina 0 0 0 J 

Por[:r1yra sp. " L::) 0 0 v 

Prioni.cis sp. lC ...., r', 5 n 
.LV v 

t\.~!·odorflossu~ a::·r~ne 0 0 0 0 

Quisitis 
Is. (12b) (14a) 

2ro 1!Ti 

Jun. Dec. Apr. Jun. 

0 0 4-0 20 

j 5 ::. 20 

0 0 ""\ 
v 

c:. c: 
..J 

0 0 0 '-5 
-

~5 '-5 :J ..) 

<1 "-1 10 10 

0 " 0 "-5 v 

10 0 0 40 

0 0 0 0 

0 0 0 0 

0 0 " <::> v ._) 

n v 0 0 .c.:s 

0 0 0 0 

Pt. Half l\1oon 
( 4) 

2~~~ 

Dec. Apr. Jun. 

20 30 30 

10 c:.S c:.s 

L-5 0 <:.S 

<::5 c:.s c:.s 

<::5 15 10 

5 <5 10 

0 c:.s <.:.) 

0 10 10 

0 0 " 'J 

0 0 <5 

0 0 <::.5 

<S .::.-
..; ..:::::. ..; 

0 10 20 

Bay 

Dec. 

15 

c:.s 

c:.s 
<-5 

:) 

c:.C: 
...J 

0 

0 

0 

0 

0 

<5 

10 

Ul 
01 
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Ta0le 2. Seasonal observations of 

fauna and ~lora on sheltered 

rocky shores, Grice Bay (11), 

Long 3each Section (1977). 
? 

(No.;~-) 



Ta.Jle 2 
ZOI'JS 2 

. .:2-c th - 3r:~ 

!?:-iYLU>i ::oll usca 
Class G~stropoda 
Su~class !?rosobranc~ia 

Collisclla d~citalis 

c. pel ta 

Littor~na scutulata 

L. si t::ana 

iJotoac:~ca Persona 

I\!. SC'...!t.urn 

l:'nais lc:;:wllosa 

Class 3ivalvi& 

PHYLUI; A.!.- ;:;n-o;Jo::.ia 
Class ::rus·tacca 
Sll~:,clas.s c:_!"'~.:ped:_a 

Salanus ~lar.dula 

.Su.)cla.ss i:alacostruca 

- 58 -

April 

32 

10 

16 

1GO 
1 _, " 
~ .L <:::: 

0 

<1 

120 

(.',' 0 0 

2100 

112 

June :Jcc. 

I~ 0 25 

32 20 

1GO 1ii,.Q 

0<1 0 580 

0 02 

G4 12 

<1 "-1 

400 420 

• .'200 

l~ 000 3000 

so 



Table 2 con-c'c! 

zo~,;s 2 
:.Jid t:1 - 3r,1 

F'LOi{A 

PHYLUi~ Chloroi)hyta 

Cladophora sp. 

Ulva sp. 

Fucus c.::~ s tichus 

PHYLU~ Rhodopnyta 

G::'..oart:na sp. 

Hildenbrandia sp. 

- 59 -

April June Dec. 

0 

40 30 

0 <5 

GO so ,lQ 



/~01!1:: 3 
:,.,,~ l. cit it - 2:--n 

I?H:::'LUi: Ar7.:.;Ir::;po2a 
Class Crustacea 
Su0class Cirr~ped~a 

Su~.:>class !.c.lacost.!'a.ca 

He~i~rapsus orcsoncnsis 

l?a~·urus .::;p. 

?LO~-::.A 

'Jlva 

~ 1al osacc ion -:-; l an(_-~: ocr:1e 

Pr icni t :: .::; sp. 

- 60 -

April 

320 

1300 

12 

20 

0 

<5 

<-5 

3') 

.L::-: 

20 

<s 

June 

350 

'l-300 

30 

'--.) 

<( .--., 
~ 

30 

3;) 

~s 

~a 

L.• .) 

;)ec. 

1200 

32 

~s 

<.~ 
_) 

10 

<. .., ... 

2S 

~5 

10 

<..:; 
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Table 2 cont'd 

ZONC:: ~ 

· .. JiC.:th - 3r.1 April June Dec. 

PHYLU~ Echinodermata 

Dermasterias ~mbricata 

P~saster ochraceus 0 <-1 

FLORA 

PHYLUi~ Sperma topi1y ta 

Zostera marina 25 30 30 

Pi-IYLUf.; Chlorophyta 

Ulva sp. l. 5 t5 

PHYLu;·J P~iaeophyta 

Aoarum ~im0riatum • vJe v:e 

PdYLU;; :;;rwc:opnyta 

Grateloupia d;r;phora 'lO ~s 

Iri:J.aea sp. 10 

•we ~ water's edge 



Taole 3. 

- 62 -

Num0er oi organisms 

re-colonizing cleared 

? 
one m- plot of mussel 

~cd, Cox Point (1977). 



Ta:.:>le 3 

Species 

?~-!YLUi< Cnidar ia 
Class Anthozoa 
Or~er Actiniaria 
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Anthopleura eleoantissi~a 

A. xanthosrammica 

P~iYi:..m·: Anne 1 ida 
Class Polychaeta 

iie.::ei s vexillosa 

Polychaetes 

P~-!YLur; Nemertea 

r·Jemer teans 

PHYLUi~ Platyhel~:.nthes 
Class Turbellaria 

rlatworms 

PHYLUf·1 Sipuncul a 
Family Phascoloso~atidae 

Phascolosoma acassizii 

PHYLUr: Schino0e.:::na ta 
Class cfol othuroicea 

Cucu~aria pseudocurata 

P:iYLUi'; Art;u·opoJa 
Class Crustacea 
Su~class Cirriped~a 

Balanus cariosus 

3. ulandula 

Pollic.oes pcly2crus 

•(multiply ~Y 1,00C) 

April 

} 

+ 

0 

3 

0 

0 

0 

0 

0 

+ 

~.r 

'- ·o 

Ju!y' 

+ 

0 

3 

3 

0 

0 

0 

0 

38 

1::15 5 

132.5 
r::. 

Oct. 

• 

+ 

4 

0 

0 

0 

0 

0 

0 

,..., r -
JO.:.> 

1L~43 

11G.S 

5 



Tavle 3 cont'C: 

Species 

Su~class Malacostraca 
Order Oecapoda 
Suborder Keptantia 
Section Brachyura 

Hemigrapsus nudus 

~-1. oreqcnensis 

Secti.on Anornura 

Pagurus sp. 

Petrolisthes eriomerus 

Amphipods 

Order Isopoda 

Isopods 

PHYLU~-~ fdoll usca 
Class Amphineura 

Cyanoplax dentiens & 

Tonicella sp. 

i'<ooalia sp. 

Class Gastropoda 
Su0class Prosooranc~ia 

Collisella digitalis 

c. pelta 

C. striqa~ella 

Lacuna ::1armora ta 

Littorina scutulata 

L. sitkana 

Notoacmea persona 

N. scutum 

'I'e:::ula orunnea 

T. fune:oralis 
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April 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

41 

2 (_)/j 
_,;L-= 

101 

0 

) 

July 

0 

0 

0 

0 

0 

0 

229 

19 

0 

0 

96 

656 

371 

0 

0 

Oct. 

0 

0 

0 

0 

0 

0 

0 

1
.,., 
I I 

11 

0 

0 
.. , r,.. 

I I 

455 

320 

0 

0 
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Table 3 cont 'd 

Species 

Class Gastropoda 
Subclass Prosobranci1ia cont'd 

Thais canaliculata & 

T. emaroinata 

T. lamellosa 

Class Gastropc!a 
Subclass Opisthobranchia 

Onchidella borealis 

Class 3ivalvia 

Hiatella arctica 

Mytilus californianus 

~·~. edul is ::::1.0 em 

.::.1.0 em 

Petricola sp. 

Protothaca staminea ~1.0 em 

<:1.0 em 

PHYLU~ Chlorophyta 

Cladophora sp. 

Spongor11orpha sp. 

Ulva sp. 

PHYLUi': Phacophy ta 

Fucus sp. 

Leathcsia diifor~is 

RaL.·s.:.a sp. 

April 

126 

0 

0 

0 

25 

260 

0 

0 

0 

0 

8 

J 

0 

0 

July 

85 

0 

0 

0 

0 

1J5 

0 

0 

0 

0 

6 

0 

" 'J 

Oct. 

95 

.o 

0 

0 

0 

187 

0 

0 

0 

0 

3 

16 

0 

0 

9 



- 66 -

Ta~le 3 cent' d 

Species April Jt..:ly Oct. 

PTfLU:; ~~ hodop:1~' ta 

Sncioc l a:_: ia rnuricata 15 {1 .., ... 21 

Gi5_iartlna sp. 16 ... , .-., 
65 I I 

i-lalosaccion glandii:orr:Le 13 s·:: 44 

~H l den i; rand i a sp. 0 1 1 

r-·;ic.::-oc lad i a :Jorea~.is 0 3 3 

?e::rocelis sp. 8 1 1 

PorEh\i r a sp. 0 0 0 

Prioni'.:is sp. 0 0 0 

Pterosi2honia l.Jif2innata 10 so 25 
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Table 4. Total and monthly length frequency distributions of 

sea mussels removed from plots at Quisitis Point, 

Long Beach Section (1977). (Measurements in 10 mm 

si~e classes) 

Location A - 20 B - 20 

Date July Dec. Total July Dec. Total 

Size class 

40.0 - 49.9 5 1 6 3 2 5 
50.0 - 59.9 8 9 17 8 10 18 
60.0 - 69.9 4 7 11 8 5 13 
70.0 - 79.9 3 2 5 1 2 3 
80.0 - 89.9 0 1 1 0 1 1 
90.0 - 99.9 0 0 0 0 0 0 

100.0 - 109.9 0 0 0 0 0 0 

Total 20 20 40 20 20 40 

Location A - 40 B - 40 

Date July Dec. Total July Dec. Total 

Size class 

30.0 - 39.9 3 0 3 1 0 1 
40.0 - 49.9 9 6 15 1 2 3 
so.o - 59.9 17 21 38 8 10 18 
60.0 - 69.9 6 8 14 15 21 36 
70.0 - 79.';) 4 5 9 10 7 17 
80.0 - 89.9 1 0 1 5 0 5 
90.0 - 99.9 0 0 0 0 0 0 

100.0 - 109.9 0 0 0 0 0 0 

Total 40 40 80 40 40 80 
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Table 4 cont'd 

Location A - 60 B - 60 

Date July Dec. Tota.l July Dec. Tot a]. 

Size class 

40.0 - 49.9 0 2 2 2 1 3 

50.0 - 59.9 18 15 33 18 11 29 

60.0 - 69.9 27 29 56 23 18 41 
70.0 ... 79.9 10 11 21 14 24 38 

80.0 - 89.9 4 2 6 3 3 6 

90.0 - 99.9 1 1 2 0 3 3 
100.0 - 109.9 0 0 0 0 0 0 

Total 60 60 120 60 60 120 

Location A - 80 B ... 80 

Date July Dec. Total July Dec. Total 

Size class 

30.0 - 39.9 6 4 10 11 20 31 

40.0 - 49.9 10 6 16 39 46 85 
50.0 - 59.9 39 46 85 23 11 34 
60.0 - 69.9 23 21 44 6 3 9 
70.0 - 79.9 2 2 4 1 0 1 
80.0 - 89.9 0 1 1 0 0 0 

90.0 - 99.9 0 0 0 0 0 0 
100.0 - 109.9 0 0 0 0 0 0 

Total 80 80 160 80 80 160 
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Table 4 cont'd 

Location A - 100 B - 100 

Date July Dec. Total July Dec. Total 

Size class 

30.0 - 39.9 1 1 2 4 5 9 

40.0 - 49.9 2 1 3 48 47 95 

50.0 - 59.9 25 31 56 43 35 78 

60.0 - 69.9 37 42 79 3 10 13 

70.0 - 79.9 18 17 35 1 2 3 

80.0 - 89.9 10 3 13 1 1 2 

90.0 - 99.9 5 3 8 0 0 0 

100.0 - 109.9 2 2 4 0 0 0 

110.0 - 119.9 0 0 0 0 0 0 

Total 100 100 200 100 100 200 
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Tablp 5• Nu~ber of Clivella biplicata observej in 10 quadrats, 

each 3 x 3 m, Long Beach Section (1977). 

L ocation 4 5 

D ate f·~ay June Jul·i Sept. i,:ay June July Sept. 

s ample :·.~0. 

1 3 10 3 - 1 12 1 -
2 6 13 2 - 2 11 0 -
3 A 0 4 '·r -· - 1 10 0 -
11 "' ' 0 h: 14 1 .(_ - ..J -
5 1 12 1 - 7 '7 0 -I 

b 1 11 0 - 3 ' 2 -
" ~s 2 0 •.:( 11 .J - ·._1 -
,::; 1 10 .:~ - 2 4 21 -
" 2 1,1 1 Q 10 ., 
~ - • . .) I -

10 /o, 11 3 - 5 11 2 -
otal 2 ~· 103 20 - !'r 2 C'· ~ 

....-' ~~ 45 -
·~earl 2. 

..., 10.3 "' " L1. 2 9 eLi 4.5 I ~.u - -
'o ./r:'. 2 0.30 1.14 0.20 0.4--: 1. 0!- 0.50 - -
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Table 6. ~umber of Olivella biplicata collected 

Date 

at 5 m intervals along a transect between 
Round and Little Islands (1977). (No./m2) 

f·Iay June July Sept. 

Sample(m) 

v1a ter 's 0 a 12 " 0 ·~; 

edse ~ "') 0 0 '-' .1.<:. 

:) a 0 ,.j 

'"' L1 
>, 
'~ 0 ~ 56 

10 a 0 0 12 
;J 0 

'-' 0 L' l 

1-.;::> a 0 0 .~ 

.l,) 
.1 0 0 "-x 

? ,, 
·- \J a 12 1: 8 

b . 8 4 L± 

25 a '") 

0 0 ,_. 
0 24 0 0 

30 a 0 .'1 0 
;:; 0 0 0 

35 a .. ·~ 16 0 
) I' 0 0 

40 a /'~ 0 
D (' u 0 

,:1:5 a ,, ·1 

~.: 0 0 

so a L~ r: 

~) 0 0 

~:: a 0 0 
() 0 ' ' 

GO a !~ 12 
~-, 0 s '-' 

~=,r:: 
v..; a 0 l± 

'., 0 ,.-, 
·~ 

·,:o a 0 3 
~ 0 o• -•(plus two consecu-

2 tive sets o:.: sa;-;:~les 
;··! 2 an I~:! 3. c.o 3.JG C3. 00 VIi th no Olivel~_a) 
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Ta~!e 7. Number o£ Olivclla ~iplicata an~ o. baetica collected 
at !0~ intervals along two subtidal transects ~etwecn 
Round and Little Islands, Long 3each Section (197~). 

(N I 2 > o. m 

APRIL Depth (m) o. ':J.:..olicata o. baetica 

Sample Transect Transect Transect 

r:o. A 3 A i3 A B 

1 -~ :::: 
~-•• J 

r 0 ~j. J 5 0 0 

2 

1 
:2 10 0 0 

3 2 2 0 0 

4 2 
,.. 

0 0 \J 

5 3.0 2 12 0 2 

6 ') :::: j-. ~ 2 10 0 0 ,v 
i 3.0 0 4 0 L1 

::) 

l 
0 2G 0 10 '-' 

9 0 0 0 0 

10 2 0 0 0 

11 ..., Q 1. ~'3 0 4 0 0 ""'"'. '·· 

To':.al Nc. 12 80 0 16 

M AY 
1 .:':. 5 0 2 
~ 

0 {::. .-:: 

3 ., 
0 '-

4 ... 2 
~ 4 4 

6 3.0 0 0 

I ·1 ~ •• 
3 

9 2 0 

10 b 2 

11 2. :) ,o 2 ··r 

I'o~o.l No. 32 1G 
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Ta:)le 7 con t 'd 

J UNE Depth (m) o. ;.)iElicata o. ::>aetica -
Sar.;ple :'ran sect Transect Transect 

No. A 3 A 3 A 3 

1 s.o G.o 0 2 2 0 

2 j 0 0 0 0 

3 / '"' 0 ') 
- ~ '-

4 0 0 0 0 

.J 3.0 2 0 2 0 

s 2.5 
v 

3.0 2 0 0 0 
" 2 0 2 0 

3 0 0 0 0 

s 0 2 0 0 

10 0 0 0 0 
~v v 

11 .., C> 
J. • '-.) 1.8 /± 0 0 0 

rotal No. 14 5 r 2 () 

J u LY 
1 6.0 c.o .J 0 s 0 

2 0 0 ,. 
-~ 0 

3 l) 2 0 0 

t-'1 0 0 0 0 

J n 2 0 0 v 

r 3 .. o 3.0 0 0 ') 0 0 

,, ,., 0 2 0 ..• 
·:) 0 0 0 0 ~· 

·-; 0 4 0 0 

10 0 0 0 0 

11 1 ,, ..... ·~ 1 ~ - . .__' 0 0 0 0 
~~,o ~a l No. " '·;; 3 16 0 



Ta~:;le 8. fiur.~jer o::: stat-fis:·1 reccrded l rom three sa:nple si 'ces, 

Lon~ 3each Section (19.~). 

21 ai:'.iJlc c•.! ;....o 
...; ..... ~ ....... 3ox ~s:und Grassy Island 

Soecies Pi.saster- Pvc no. ?isaster Pvc no. 
Total :~ojm2 Total f'~O. Total NO/ir, 2 7otal i~o. 

~.:o. :'Jo. 

pril -A /i ..., 1 111 Ci.4 0 i l. •-..: • .J.. 

u\r 31 
.., :"'") 1 60 3.5 1 

' 
... ._, 

J u;~ e: ~0 3 • c1 0 6G "') 0 
.::> • .__/ 1 

1J 1. ~/ -,- ~~ t ') c 10G .~ .., 0 -- . ·- '.,.) • .l J 

Green Point 

Pisaster 
Total No!m 2 

No. 

30 2.2 

23 1.7 

32 2.4 

18 1.3 

-.J 
~ 
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Table 9 • Seasonal observations of ;auna 

and flora recorded at exposed 

and semi-exposed rocky shores, 

Broken Group lslands (1977). 

(No./m2 ) 



I'ajle 9 

Exposure 

Sample site 

Date 

ZCNS 1 

PHYLUf< >1ol::.. usc a 
Class Gastropoda 
Subclass Prosooranchia 

Colllsella digitalis 

Littorina scutulata 

L. si t~~ana 

Notoacmea persona 

N. scutu1;1 

Thais emarginata 

Class 3ivalvia 

Hvtilus eculis 

PHYLUI" Arthropoda 
Class Crustacea 
Su~class Cirripedia 

3alanus glandula 

FLORA 

Lichens 
Verrucaria sp. 

PHYLUM Chlorophyta 

Cladophora sp. 

Enteromorpha intestinali~ 

Prasiola meridionalis 

Ulva sp. 

PHYLUM Phaeophyta 

F'ucus ciis'cl.c:-ws 

Scvtosiphon lo~entar:a 

- 76 -

Exposed 

Wouwer Is. (fi4) 

May 

96 

32 

123 

43 

0 

0 

0 

430 

50 

10 

0 

5 

0 

0 

July 

80 

30 

700 

0 

0 

0 

0 

800 

75 

10 

0 

5 

0 

0 

Oct. 

50 

Semi-exposed 

'I'll r rP t Is ( 4 7 ) 

May 

20 

0 

320 

0 

0 

<1 

100 

90 

20 

0 

0 

0 

0 

July Get. 

48 32 

0 4i3 

430 ~~200 

0 0 

3 1 

0 OL1 

so 

112 

20 

0 

0 

0 

90 

100 

20 

0 

0 

0 

0 

<5 
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Table 9 c""'nt'd '-' 

Exposure Ex_gosed Semi-exposed 

Sample site Wouwer Is. (64) Turret Is (47) 

Date May July Oct. May July Cct. 

;zcNS A cor.t'd .L 

FLORA con t 'd 

PHYLUn Hhodophyta 

1-! i l ~en:Jr and i a sp. 0 10 - <5 <-5 <..5 

ZO!JS '"' L 

?AU:·iA 

PHYLUii Cnidaria 
Class Anthqzoa 
Order Actinaria 

Anthoeleura 
eleoantissi!iia 0 0 - 224 224 /18 

A. xan thoo:::-amr:1ica 0 0 - 2 ., 0 .; -
P:wLur--~ Annelida 
Class ?olyc:1aeta 

Soiroc:J::.s sp. 0 0 - <s <5 ~s 

PHYLUi'! ;-'ioll usc a ' 
Class Gastropoda 
su~Jcl ass Prosc:>:Oranchia 

Collisella ) .; ,..., . .; ' l ~ ~ 
c..~'-~.._ c:a ~"' 160 528 - 0 0 1 

r 2elt.a 0 320 - 43 L18 1G .._. 

Lit 1corina scutulata 0 160 - 0 0 ~ ·~3 

L. sitkana 80 ·300 ... 200 !WO 1r" ou -
Onchidella o.Jrealis 0 0 - -'1 32 16 
:Jo toacr:.ea eersona 0 15 - 0 32 0 
N. scu tuo:; 0 25 - 112 80 0 
Te:~u 1 a ~ unetjral is 8 0 - 96 30 1\ r') 

··:: I..J 

Thais ei:iar ~.:.nata 0 0 "" 16 96 - '..) 

Sear-lesia ""'", ............ 0 0 - 32 ..,,... 
0 ·-~-a .l.O 



Table 9 cont'd 

Exposure 

Sample sJte 

Date 

zo~~E 2 con t 'c: 

?AUNA c r.t'd 

PrlY~Ur·! c:ollusca cont'd 
Class Bivalvia 

~vtilus californianus 

PHYLUM Arthropoda 
Class Crustacea 
Subclass Cirripedia 

Balanus cariosus 

s. olancula 

Chtha~ulus tialli 

Subclass Malacostraca 
Order Decapoda 

Hernigrapus nudus 

Paourus sp. 

Petrolisthes cinctipes 

P!-!YLUf< 3ryozoa 

unidenti£iec species 

PHYLUf.1 Ech inodenna ta 
Class Asteroidea 

Dermasterias imbricata 

Pisaster ochraceus 

i?HYLU;·1 Chordata 
Subphylum Craniata 
Class Osteichthys 

Clinocottus sp. Oi~ 

Olicocottus sp. 
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EXQOSed 

Wouwer Is. ( 64) 

May 

320 

0 

10 

160 

30 

0 

0 

0 

0 

0 

0 

0 

July· 

224 

0 

400 

1,100 

300 

0 

0 

0 

0 

0 

0 

0 

Oct. 

Semi-exposed 

Tur ·et Is (47) -
May July Oct. 

0 0 
2,880 2,800 

40 48 

0 

160 

250 

700 600 ~,500 

10,000 10,000 10 

1 

10 

240 

..::s 

1 

<1 

16 

16 

320 

<5 

<1 

3 

10 

16 

400 

<5 

0 

0 

10 
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Tab 1 e 9 c 0 n t I d .. 

Exposure Exposed St:mi-eXEC>Sed 

Sample site Wouwer Is. (64} Tur~..,.t- To:: (Ll7) 
' 

Date May July Oct. May July Oct. 

ZONE 2 con t 'd 

FLOKA 

PHYLUn Chlorophyta 

CladoEhora sp. ...::s <5 - 5 5 :J 

Enteromoroha 
intestinal is 0 0 - <5 <-5 <.5 

Ulva sp. 0 0 - 10 5 <~ 
:;) 

PHYLUl\1 Phaeophyta 

Fucus distichus 20 0 - 40 40 40 
Leathesia difformis 0 0 - <5 <5 -
Ralfsia sp. 0 10 - <.~ :J <5 5 

PHYLUr·1 Rhodophyta 

Endocladia muricata "-5 5 - 5 :J 5 
I 

Hilden:Orandia sp. <5 "5 - 60 60 5 

Gi~artina sp. 10 40 - <5 <5 <5 . 
Petrccelis sp. 10 30 - <5 5 <5 
PorEh'ira sp. 5 5 - 0 0 0 
Prionitis sp. 0 0 - 0 5 5 
PterosiEhonia biPinnata <5 <5 - 0 0 0 
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Ta~;le 9 co:1 t 'c!. 

Exposure Exposed Semi-exposed 

Sample site Wouwer Is. (64) 1'11 r ·p t- T .c:: (Lt7) 

Date May July Oct. May July Oct. 

ZOt~E 3 

?AU:\JA 

PHYLUI··; Pori::era 

Haliclona 2ermollis t:~ 
:) ..:. :::; 

..J - 0 0 0 
unidentifie::i species :) 5 - 0 0 0 

PHYLUf·~ Cni::!aria 

An ti"'tOEleu::-a 
xan t:1oqra::1mica 14 12 - 1 1 0 

PHYLU1'·1 Annelida 
Class Polychae'.:a 

Seq~ula verrii i.cu l ar is 0 0 - 5 :::> 5 

SEiror~is sp. 0 0 - <5 <5 <.5 

PHYLUfi iioll usca 
Class A:nphineura 

1, '- . • tunicata 0 ., 
0 0 0 l'\o-.nar_;_na 

' -
Class Gastropoda 
Su~class Proso!Jranchia 

Ar::2:1i ssa col u=-:-t:J i ana 0 0 - 0 43 0 
Ceratosto;-na :foliata 0 0 - 3 <:.1 0 
Collisella peli:a 1:?: 2 1SO - 0 0 0 
Hor:1al or;:or:1a lurida 0 0 - 0 80 0 
Notoacmea 2ersona 0 Lrt !~ 

J:V - 0 16 0 
(.J. scu '.:u;-:-: 0 112 - 0 48 0 
Ti1a; s cana~iculata 32 0 - 0 0 0 
,.,., e:YJarcJ.ina ta 0 96 - 0 0 0 .... 
Class Si\ralv'ia 

;;ytilus calii.-ornianus 1,200 1,200 - 0 0 0 
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Exposure Exposed Semi-exeosed 

Sample site Wouwer Is. (64) Tur.~Pt T~ (.17) 

Date May July Oct. May July Oct. 

ZONE 3 cont'd 

FAUNA cont 'd 

PHYLUI·: Ar t~u.-opodc:. 
Class Crustacea 
Su0class Cirripedia 

Sal anus cariosus 192 400 - 50 64 40 
3. salandula 200 430 - 40 40 30 
Chthamulus dalli 0 80 - 1,000 900 700 
Pollicipes polyme:.:us 2,080 1,360 - 0 0 0 

Suoclass I-'!al acos traca 
Order Decapod a 

Paaurus sp. 0 0 - '70 256 160 

PHYLUf·1 3r}rozoa 

unidentified species 0 0 - <5 10 10 

PHYLWI Echinodermata 
Class Asteroidea 

Derrr.as ter.::. as imbricata 0 0 - 0 <.1 1 
Patiria 1-:.iniata 0 0 - <1 <1 <1 
Pisaster ochraceus ~1 -==1 - 0 0 1 
Pycnoeod.:.a :1el ian thoides 0 0 - 0 0 "-1 

FLORA 

PHYLUI! Chlorophyta 

Cladoenora sp. 0 0 - 0 <5 <5 
Codim1 frac:ile 0 0 - 20 50 10 
Enteromoreha intestinalic: 0 0 - <5 <-5 <5 
seongomorena sp. 0 0 - <-;) <5 <5 

. -Ul:..ra sp. 0 0 10 10 2:> 
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Exposure Exposed Semi-exposed 

Sample site Wouwer Is. (64) Tur ·et Is (.17) 

Date May July Oct. May July Oct. 

ZONE 3 cont'd 

FLORA con t 'd 

PHYLUi< P~aeophyta 

Alaria nan a ..::s 10 - - 0 0 0 
HecloE:'i' ll Uc!1 sess~"le L5 5 - 0 0 0 

Lar~~..:.nar .J... a C" . • .. 1 1 : • 
..,eccne~"---l i.S "-5 - 0 0 0 

Lea ::--1esia d::..j.'"forr.1::..s 0 0 - 10 20 <:5 
Lessonio,es.::.s littoralis .::s 0 - 0 0 0 
Ralfsia sp. 0 0 - 0 .::s ..:::s 

PHYLUr·; ::=ihodoph·y ta 

aossiella sp. 20 30 - 0 0 0 
Calliarthron sp. 20 40 - 0 0 0 
Ceram.::.um sp. 0 0 - 15 40 <3 
Corallina sp. 20 10 - 40 40 5 

Cr:.::Etos.::.Ehonia \1/00C.:i i 0 0 - 10 10 10 
EndoclaC::ia l.1Ur ica ta "'5 <5 - 0 0 0 
Gastroclon:Lu:.t coulteri 0 0 - 40 20 10 
.- . ~ . spp. <.5 .::s "5 10 <5 ·...,.::.gar ... lna -
Halosaccion (11 and i i. on.1e 0 0 - <5 oe::..C: 

"" <5 
Hi l uen'.::Jr anc: :.a sp. 0 10 - "-5 10 .::s 
IrL!aea sp. 0 <5 - 0 0 0 
f-'Iicrocl adia :)oreal is <5 10 - 0 0 0 
Lithothamnlon sp. 15 20 - <5 <::5 <:5 
PolJ:'siehonia sp. 0 <5 - 0 0 0 
PorE!1yra sp. 0 10 - 0 0 0 
PterosiEi1onia :)iEinna ta 0 <5 - 0 0 0 
Rhodomela larix 0 0 - "5 10 <5 
Schizvwenia Eaciiica 0 <5 - 0 0 0 
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Table 9 con 

1 Exposure E'v ,-;osed Semi-exposed 

t'd 

Sample site Wouwer Is. (64) Tur. ·et T~ ( .1171 

Date May July Oct. May July Oct. 

ZONE 4 

fAUNA 

I?HYLUt--'i Porifera 

unidentified species -<5 5 - 0 6 0 

PHYLUr~ Cniciaria 
Class Anthozoa 
Order Actiniaria 

Anthoeleur-a 
xanthooram:nica 14 7 - 0 0 0 

Tealia coriacea 0 0 - <1 <1 <1 

PHYLU:"-1 Annelida 
Class Polychaeta 

Sereula veri7licularis 0 0 - <5 <5 <5 
seirorbis sp. 0 0 - .(5 <5 <5 

PHYLUI\1 l'-iollusca 
t-1 ass Amphineura 

Katharina tunicata 3 6 - 0 0 0 
f'loeal ia spp. 0 0 - 0 16 0 
Tonicella sp. 1 112 - 0 0 0 

Class Gastropoda 
Subclass Prosobranchia 

Acmaea r.li tra 0 16 - 0 0 0 
Astraea gibberosa 0 0 - 10 9 10 
Bittium sp. 0 0 - 0 80 0 
Ceratostoma foliata 0 0 - ..(1 4 2 
Homaloeoma lurida 0 0 - 192 160 90 
Searlesia dira 0 0 - 96 128 24 
Vermetus comeac tus 0 5 - 10 10 5 
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Exposure Exposed Semi-exoosed 

Sample site Wouwer Is. (64) Turrpt_ T~ (.17) 

Date May July Oct. May July Oct. 
ZONE 4 cont' d 

FAUNA cont'd 

PHYLUt·J! Arthropoda 
Class Crustacea 
Subclass Cirripedia 

Balanus cariosus 0 0 - 40 16 200 
B. glancula 0 0 - 100 48 50 

~· nuoilus '-1 2 - 0 0 0 

Chthamulus dalli 0 0 - 620 590 400 

Subclass Malacostraca 
Order Decapod a 
Suborder Reptantia 
Section Anomura 

Pagurus sp. 0 0 - 400 320 48 
Petrol.isthes eriomerus 0 0 - 192 224 48 

Section Brachyura 

Cancer productus 0 0 - .(1 0 0 
LoEhOEanoEeus bell us 0 0 - 192 144 80 
Pugettia sp. 0 0 - 3 2 3 

PHYLUf·~ Bryozoa 

unidentified species 0 0 - <5 <5 <5 

PHYLUf·'l Echinodermata 
Class Asteroidea 

Dermasterias ir:1bricata 0 0 - <1 <.1 <1 
Evasterias trosci1clii 0 0 - 0 <.1 <..1 
LeEtasterias hexactis 0 64 - 0 0 0 
Patiria miniata 0 0 - 5 8 r 

0 

Pisaster ochraceus 5 2 - 0 0 0 
PycnopoC:ia hel ian ti1oides 0 0 - <.1 0 <.1 
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"'ab,e 9 cont'd .L .L 

Exposure Exposed Semi-exoosed 

Sample site Wouwer !s. (64) Tur. ·et- r~ (Ll.7) 

Date May July Oct. May July Oct. 

ZONE 4 cont'd 

FAUNA cont' d 

PHYLUl'~ Echinoderr:~ata 

Class Echinoidea 

Strongylocentrotus 
purpuratus ~, 25 - 0 0 0 I 

Class Holothuroidea 

Cucumar2..a miniata 0 0 - 6 8 5 
Parast2..chopus 

californicus 0 0 - .C.1 ~1 0 

Class Ophiuroidea 

uni::ientL: ied species of 
~r:.ttle stars 0 0 - 16 16 10 

PHYLUi·~ Chordata 
Su~Jphyl urn Urochordata 
Class Ascidiacea 

unidentified species 0 5 - 0 0 0 

FLORA 

PHYLUI··~ Sperrr.a tophyta 

Ph:tllospacix scouleri 30 40 - 70 70 50 

Zostera marina 0 0 - 0 0 25 

PHYLU:·1 Chlorophyta 

Codiut:l fracile 0 0 - <5 10 20 
Ulva sp. 0 0 - <5 10 5 
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Table 9 cmt 'd 

Exposure Exposed Semi-exposed 

Sample site Wouwer Is. (64) 'T'ttrrpt T~ (..17) 

Date May July Oct. May July Oct. 

ZONE 4 cont'd 

FLOriA cont 'd 

PHYLur·1 Phaeophyta 

ColEomenia sp. 0 0 - 0 .(.i <.1 

HedoEh;tllum sessile <5 <5 - 0 0 0 
Laminaria setchellii 5 30 - 0 0 0 
Leathesia di~formis 0 0 - <5 5 <.1 
LessonioEsis littoral is 40 30 - 0 0 0 
r-·:acrocvstis integrifolia 0 0 - 50 50 20 
r<alfsia sp. <5 <5 - 0 <5 <:S 

PHYLUr·: Rhodophyta 

3ossiella sp. 10 40 - 0 0 0 
Calliarthron sp. 10 40 - 0 0 0 
Ceramiuii1 sp. 0 0 - 0 10 0 
Constantlnea simElex 0 10 - 0 0 0 
Corall."..na sp. 10 10 - <.5 5 :::> 

cr:~n2tosiEhonia woodii 0 0 - <5 10 <. 5 
Dilsea californica C::5 10 - \ 0 0 0 
ErthroEh;tllum 

delesserioides 30 20 - 0 0 0 
Gastroclonium coulteri 0 0 - 0 10 10 
Gelidium rooustur:1 0 0 - 25 60 40 
Gi9artina sp. 0 0 - <:::.5 20 ~1 

Hildenbrandia sp. 0 10 - 15 25 <5 
H"Lmenina sp. 0 10 - 0 0 0 
Iridaea sp. 0 <5 - 0 0 0 
Lithothamnion sp. 5 20 - 60 so 5 
!'·acrocladia borealis <.5 <5 - 0 0 0 
Petrocelis sp. <:5 <:5 - 0 0 0 
Prionitis sp. <5 <:5 - 0 0 0 
Ptilota sp. 10 0 - 0 0 0 
Schizynenia pacifica 0 < 5 0 0 0 
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Table 10. Seasonal observations of fauna 

and flora recorded at sheltered 

cobble beaches and roc~y snores, 

Broken Group Islands (1977). 

(Multiply No./m2 of Balanus cariosus, 

B. alandula and Chthamulus dalli 

by 100.) 
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Table 10 

Exposure Sheltered 

Substrate Cobble Rock 

Sample site Hand Is. (43) Keith Is. (5) Ne_t le I .( 24) 

Date May July Oct. l'-1ay July Oct. May July Oct. 

ZONE 1 .... 

FAUNA 

PHYLut·1 f1ollusca 
Class Gastropoda 
Subclass Prosobranchia 

Collisella pelta 0 0 0 0 16 0 0 0 0 

Littorina scutulata 0 0 0 ::>100 1000 100 600 160 100 

L. sitkana 0 0 0 1300 160 160 3000 480 200 -
Notoacmea persona 0 0 0 64 80 0 0 0 16 

N. scutum 0 0 0 0 48 0 0 0 0 

Tegula :funebralis 0 0 0 48 0 16 0 0 0 

FLORA 

Lichens 

Verrucaria sp. 0 0 0 60 70 60 50 50 50 

ZONE 2 

FAUNA 

PHYLUi'1 Anne 1 ida 
Class Polychaeta 

Serpula ver~icularis ~1 0 0 0 0 0 0 0 0 
Spirorbis sp. <:1 .. q <1 0 0 0 0 <::.5 0 

PHYLUf,1 ~!Jell usca 
Class Amphineura 

r-~oeal ia spp. 0 <1 <1 0 0 0 0 0 0 
Tonicella sp. <1 0 0 0 0 0 0 0 0 
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Table 10 cont'd 

Exposure Sheltered 

Substrate Cobble Rock 

Sample site Hand Is. (43) Keith Is. ( 5) Net .le I .( 24) 

Date May July Oct. May July Oct. May July Oct. 

ZONE 2 cont 'd 

FAUNA cent 'd 

PHYLUf.Jl r'ioll usc a cont'd 
Class Gastropoda 
Subclass Opisthobranchic. 

Archidoris 
montereyensis '-1 0 0 0 0 0 0 0 0 

Subclass Prosobranchia 

Collisella disaitalis 80 0 64 256 48 80 0 48 16 
c. ,eelta 192 80 0 0 16 16 1 0 16 
Littorina scutulata 90 500 64 1000 1200 48 800 450 300 

h· sitkana 150 500 160 1600 320 240 2600 320 400 
Notoacmea ,eersona 0,.. 

.;0 0 0 64 16 0 0 32 32 
N. scutum 0 16 48 80 80 0 96 48 48 
Searlesia dira 48 40 16 24 24 16 48 32 0 
Thais emarginata 0 0 0 0 48 16 16 0 32 
T. lamellosa 16 0 0 0 0 0 0 0 0 
Tegula :Cuneoralis 0 1 16 160 80 160 0 0 64 

Class aivalvia 

Crassostrea gigas <:.1 ~1 ~1 0 0 0 0 0 0 
Hiatella arctica 16 32 32 0 0 0 0 0 0 
Mvtilus edulis 560 550 320 432 320 112 500 2500 ~500 
Pododesmus macroschisma 16 32 28 0 0 0 0 0 0 
Protothaca staminea 25 25 25 0 0 0 0 0 0 

PHYLUf~ Arthropoda 
Class Crustacea 
Subclass Cirripedia 

Balanus cariosus 0.7 32 30 15 12 10 35 3 1. 
3. ~ '- andul a 54 20 100 100 50 25 50 80 40 

1- I 1 ~ ~ ~ Ch ... harr.u ... us .JalL .. 7':J 2 14 48 30 1200 4 2.5 
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Ta:"Jle 10 cont'd 

Exposure Sheltered 

Substrate Cobble Rock 

Samole site Hand Is. (43) Keith Is- (5) Net .le I .( 24) 

Date May July Oct. !'-lay July Oct. May July Oct. 

ZONE: 2 cont 'd 

FAUNA con t 'd 

PHYLUr-~ Arthropoda cont 'c 
Subclass (ial acos traca 
Order Isopod a 

Gnorimosehaeroma sp. 256 200 90 0 0 c c c 0 
unidentified species 0 0 0 0 320 20C c c 0 

Order Amphipoda 

unidentified species 324 340 300 0 250 200 0 0 0 

Order Decapod a 

Cancer eroductus 0 <-1 0 0 0 0 c 0 0 
Hemigraesus nudus 0 0 0 0 128 160 c 16 0 

li· oregonensis 0 20 0 48 80 160 c c 0 
Loehoeanoeeus l:>ellus 0 ,-_:J 0 0 0 0 c c 0 
Pagurus sp. 320 0 0 0 90 112 c 4E 48 
Petrolisthes cinctiees 160 130 90 0 40 80 c c 0 

PHYLUf'i Echinodermata 
Class Asteroidea 

Evasterias troschelli 0 0 0 0 0 0 <.1 0 0 
Patiria miniata <:1 0 0 0 0 0 0 0 0 
Pisaster och.:-aceus 41 <.1 0 0 0 0 0 0 0 

fLORA 

PHYLU~'i Chl oroph~t" ta 

Clacioehora sp. 0 0 0 10 10 20 0 0 0 
Enteromoreha sp. 30 0 0 0 0 0 <.5 <.5 <5 

C!:~ <::.~ c:: < - -~ sp. 5 5 <.5 <-5 <. 5 <:J 
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Table 10 con t 'd 

Exposure Sheltered 

Substrate Cobble Rock 

Sample site Hand Is. (43] Keith Is. (5) Net le I .( 24J 

Date May July Oct. May July Oct. May July Oct. 

ZONE 2 cont'd 

FLORA con t 'd 

PHYLUf-1 Phaeophyta 

Fucus cistichus £.5 L1 .:1 75 75 50 75 80 50 

Leathesia difformis .:5 .::1 0 "-5 0 0 -'5 <5 0 

Scytosiphon lomentaria 0 0 0 0 0 0 "5 a 0 

PHYLUM Rhodophyta 

Ceramium sp. 0 "5 "5 0 0 0 0 a 0 

cr::a~tosiEhoni a woodii 0 0 40 0 0 5 0 c 0 

Endocladia muricata 5 5 5 0 0 0 0 0 0 

Gastroclonium coulteri 0 .£.1 0 0 0 0 0 0 0 

Gelidium robustum 0 "-1 0 0 0 0 0 0 0 

Gigartina sp. "-5 .:s .:.s 0 <5 <5 0 0 0 

Gloiopeltus furcata 0 0 0 <:5 0 0 0 0 0 

Gracilaria s j oes teciii 0 1 0 0 0 0 0 0 0 

Halosaccion glandi::'orrae "-5 0 0 0 0 0 0 0 0 

Hildenbrandia sp. 0 "5 0 "-5 10 5 <5 10 <5 

Lomentaria hakodatensis 0 0 10 0 0 0 0 0 0 

Neoagardhiella baile:t:i 0 <5 <::5 0 0 0 c 0 0 

Ralfsia sp. 0 0 0 0 <5 0 c <5 .:5 
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Table 10 con t 'd 

Exposure Sheltered 

Substrate Cobble Rock 

Sample site Hand Is. (43) Keith Is. (5) Net lP I -124) 

Date May July Oct. !\1ay July Oct. May July Oct. 

ZONE 3 

FAUNA 

PHYLUf'1 Porifera 

Haliclon2 Eermollis 0 0 0 .t.1 ~5 ~s 0 0 0 

unidentified species 0 0 0 0 0 <:..5 0 0 0 

PHYLUf·i Cnicaria 
Class Anthozoa 
Order Actinaria 

Tealia coriacea 41 .::.1 .:.1 0 0 0 0 0 0 

PHYLUI'i Annelida 
Class Polychaeta 

Seq;!ula vermicular is ~1 ~1 "-5 10 5 <5 0 0 0 

Spirorbis sp. 0 0 5 10 10 20 0 10 0 

PHYLUr,·i ~·roll usca 
Class Amphineura 

f'·1opalia liqnosa 0 0 .(.1 <.1 0 0 0 0 0 

Tonicella sp. 0 0 0 0 0 0 <.1 0 16 

Class Gastropoda 
Subclass Prosobranchia 

Astraea 9ib:Oerosa 0 0 0 0 5 1 0 0 0 

Bittium sp. 0 .:..1 16 300 16 0 0 0 0 

Collisella di9italis 0 0 0 0 32 0 48 0 0 

c. pelta 43 0 0 16 0 0 480 0 0 

Creeipatella lingulata 0 0 32 0 0 48 0 0 0 

Homolapoma lurida 0 0 0 700 500 500 0 0 0 

Lirularia succincta 0 0 0 0 0 16 0 0 0 

Notoacmea oersona 0 0 48 1& 32 0 0 0 32 

N. scutum 0 <.1 16 0 48 0 0 48 0 
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Table 10 con t 'd 

Exposure Sheltered 

Substrate Cobble Rock 

Samole site Hand Is. (43) Keith Is. (5) Net lf'> I .( 24) 

Date May July Oct. l'-1ay July Oct. May July Oct. 

ZONE 3 cont'd 

FAUNA cont'd 

PHYLm1 tlioll usc a 
Subclass Prosobranchia 

cont 'd 

Ocenebra interfossa 0 0 0 0 16 ~1 0 0 0 
Searlesia dira 48 L.1 16 136 80 80 16 16 0 
Tegula :funebralis 0 0 0 0 160 48 0 0 0 
T!1ais ernarginata 0 0 0 80 0 0 0 0 0 
Vermetus compactus 0 ~1 10 5 5 5 0 0 0 

Class 3ivalvia 

Hiatella arctica 0 0 0 0 0 ~1 0 0 0 
Kellia laperousi 0 0 0 0 0 16 0 0 0 
f''l;itil us edulis 0 0 () 160 150 160 2500 2000 2000 
Pododesmus macroschisr:1a 352 100 90 0 16 80 0 0 0 

PHYLUf-'l Sipuncula 

Phascolosoma agassizii 16 16 16 16 1r ... o 16 0 0 0 

PHYLUf/1 Arthropoda 
Class Crustacea 
Subclass Cirripedia 

Balanus cariosus 3 ') .... 
'-~ 10 3 100 20 6 10 15 

B. glandula 0.7 16 20 120 500 40 25 40 20 
Chthamulus dalli 0.5 1 1 23 25 15 6 5 3 

Subclass fvial a cos traca 
Order Isopod a 

unidentified species 0 0 0 200 300 250 0 0 0 
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Table 10 con t 'd 

Exposure Sheltered 

Substrate Cobble Rock 

Sample site Hand Is. (43) Keith Is. (5) Net :le I .( 24) 

Date May July Oct. May July Oct. May July Oct. 

ZONE 3 cont'd 

FAUl'jA con t 'd 

PHYLUf•l Arthropoda 
Class Cruscacea 
Subclass i·1a l a cos traca 

cont'd 
Order Amphipoda 

• • 1- • - • • unlaen_l.c::.ea species 0 0 0 200 300 150 50 0 0 

Order Decapod a 

Cancer 2roductus 0 0 '-1 0 0 0 0 0 0 

i-!er:1i3raesus nudus 0 0 0 0 0 0 0 0 90 
H. oresonensis 0 0 0 200 144 0 0 0 0 

LoEhoEanoeeus bell us 1GO 0 0 0 0 0 0 0 0 
Pagurus sp. 0 <1 0 240 192 96 0 48 0 
Petrolisthes eriomerus 160 80 16 160 43 16 0 0 0 

PHYLUI·! Bryozoa 

unidentif ieci species 0 <-1 <5 10 0 0 0 0 0 

PHYLUI··J Echinodermata 
Class Asteroidea 

Dermasterias . - . ~ 1mDr1ca ... a 0 0 <:1 "-1 1 <1 <:1 <.1 0 
Evasterias troschelli 0 0 0 0 0 0 0 (.1 0 
Leetasterias hexactis 0 0 0 0 64 64 0 0 0 
Orthasterias koehleri 0 0 0 <1 <1 0 0 0 0 
Patiria • • 1-nnn.:..a -.a <-1 .c:.1 ~1 2 2 2 0 0 0 
Pisaster ochraceus 0 <1 <.1 0 2 <..1 0 0 <..1 
Pycno2odia helianthoides 0 0 0 0 0 "1 0 0 0 
So laster davisoni 0 0 0 <-1 <'1 0 0 0 0 
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Taole 10 con t' d 

Exposure Sheltered 

Substrate Cobble Rock 

Samole site Hand Is. (43) Keith Is. (5) Net le I .( 24) 

Date May July Oct. Hay July Oct. May July Oct. 

ZONE 3 cont 'd 

FAUNA cont'd 

PHYLU;',1 Chordata 
Suophylurn Craniata 
Class Osteichthys 

blenny 0 0 0 0 0 0 <1 <::1 <1 

FLORA 

PHYLUi'·1 Spermatophyta 

Zostera rnar:.na 90 so 90 0 0 0 0 0 0 

P:-IYLur·1 Chlorophyta 

Cladoehora sp. 0 0 0 0 <.5 0 <.5 <5 <5 
Codium fragile 0 0 0 <5 <5 <5 0 0 0 
En terorno:q~ha sp. 0 <5 <5 <5 40 <5 <5 <5 40 
Rhizoclonium riearium 0 0 4(5 0 0 0 0 0 0 

seongomoreha sp. <5 <5 0 c:::s 0 0 0 0 0 

Ulva sp. '-1 <S <5 50 30 <5 60 40 10 

PHYLUf·1 Phaeophyta 

Col201;1enia sinuosa 0 0 0 0 0 .£5 0 0 <::5 

Fucus distichus 0 0 <5 .<.1 10 0 <.5 <.5 20 
Leathesia difformis L1 20 <.5 ..:::s 10 <5 <:5 ~0 <5 

Sar9assum muticum 0 0 0 0 0 0 <5 0 0 
Scytosiehon lor::entaria <..1 0 0 <5 0 0 0 0 0 
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Table 10 cont'c 

Exposure Sheltered 

Substrate Cobble Rock 

Sample site Hand Is. (43) Keith Is. ( 5] Net :le I .( 24) 

Date f\1ay July Oct. l'-1ay July Oct. May July Oct. 

ZO!'!E 3 cont 'd 

FLORA cont'd 

PHYLUr-; Rhoe!ophyta 

Corallina sp. 0 0 0 <5 40 <5 5 <.5 0 
cr~n2tosiehonia woodii <. 1 ~1 10 0 <:..5 0 10 5 "-5 
Endocladia . ... murlca(..a 0 0 0 0 0 5 0 0 <5 
Gastroclonium coulteri 0 0 <.5 0 <..5 0 15 <5 0 
Gelidiurn ro0ustum 0 10 "-5 c:s <5 0 0 <5 0 
Gi9artina sp. ..::.s 5 ~s 50 <5 ~5 .c:s 10 <5 
Halosaccion gland if or;;1e "-1 <.1 0 5 <..5 0 <5 <5 0 
Hildenbr-andia sp. 0 5 0 0 10 (5 ~5 10 ..::.s 
Lithothamnion sp. 40 5 ::,) 5 10 <5 <5 L5 <5 

Petrocelis sp. 0 0 0 0 0 0 <5 <::5 <.5 
Pterosiehonia bieinnata 0 0 0 '5 .:::s <5 0 0 0 
Ral:sia sp. 0 0 5 0 0 0 0 <5 <"5 
Rhociomela larix 0 <::5 <S <5 0 0 <5 10 5 
Smithora sp. 50 0 0 0 0 0 0 0 0 

ZONE 4 
' 

FAUNA 

PHYLUi·~ Cniciar ia 
Class Anthozoa 
Order Actinaria 

Tealla coriacea 0 0 0 0 "-1 0 0 0 0 
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Table 10 con t 'd 

Exposure Sheltered 

Substrate Cobble Rock 

Sample site Hand Is. (43) Keith Is. (5) Net .le I .( 24) 

Date May July Oct. Nay July Oct. May July Oct. 

ZOi'!E 4 con t 'd 

FAUNA cont'd 

PHYLUl\'i Annelida 
Class Polyc:1aeta 

Seq;:ula ver;;·;icularis .0:::1 .l.1 5 5 5 5 .l..1 <1 <5 
Spiror!Jis sp. 5 5 10 5 <::5 <5 <5 "'5 20 

PHYLUf-'1 l'-7ollusca 
Class Amphineura 

r-1oealia sp. 0 .l..1 .:1 0 0 0 .l..1 3 2 
Tonicella lineata 0 0 "1 0 0 0 0 0 0 

Class Gastropoda 
Subclass Opi s tho!.Jranchia 

Diaulula sandieaensis 0 0 0 0 0 0 0 .l..1 0 

Subclass Proso:Oranc!iia 

Acmaea '-I-ml ... ra 0 0 0 '1 0 0 0 0 0 
Amehissa columbiana 0 0 0 ~000 900 850 96 48 48 
Astraea gi:O:Je.::-osa 10 q ..., 

20 17 6 0 0 0 I 

3ittiu;n eschrichtii 0 0 16 0 16 0 0 0 0 
Ceratostor:1a foliata 0 0 0 ..:...1 0 0 0 0 0 
Creeieatella lingulata 0 0 32 0 0 0 0 0 32 
Homaloeoma lurida 0 0 0 ~500 160 160 0 0 0 
Notoacmea scutum 0 0 0 0 0 0 0 0 48 
Ocenebra • ... .c: 0 L1 16 0 32 0 0 0 0 ln'-erJ.ossa 

Searles.:. a C:ira .(.1 <1 <1 0 16 16 16 48 16 
Tegula :=unei::lralis 0 0 0 0 0 0 0 112 0 
Tha.;s emaroinata 0 0 0 30 0 0 0 0 0 
Vermetus corneactus .l.l ..:::.1 20 <5 20 <"5 5 5 10 
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Table 10 con t 'd . 

Exposure Sheltered 

Substrate Cobble .. Rock 

Sample site Hand Is. (43) Keith Is. (5) Net le I .( 24) 

Date May July Oct. May July Oct. May July Oct. 

ZONE 4 cont'c 

FAUNA cont 'd 

PHYLUi',1 t1oll usca cont' c· 
Class Bivalvia 

Hiatella arctica 0 0 0 0 o· 0 48 0 0 

Pocodesr,~us r.1acrosc:1isma 96 80 90 0 0 0 0 0 0 

PHYLUf'! Sipuncula 

Phascolosor.1a agassizii 16 16 16 0 0 0 0 0 0 

PHYLIJ["; Arthropoda 
Class Crustacea 
Subclass Cirripedia 

Balanus cariosus 0 2 15 0 3 5 0 20 20 

B. 9landula 0. I 4 2 0.7 8 7 0 40 25 

Chthamulus dalli 100 90 54 0 0 0 2 9 10 

Subclass !<ala cos traca 
Order Decapod a 

Cancer sp. 0 0 0 "'-1 0 0 c c 0 

Hei:1i5ra2sus oregonensis 0 0 0 0 0 0 16C 4E 0 

LoEhoEanoEeus bell us 80 72 0 0 0 0 c c 0 

Pa9urus sp. 9G 1G 0 320 90 0 24( 4e 32 

Petrolisthes eriomerus 0 200 1"' 80 1~l2 0 8( 4.:,, •1 ~ 
....t,.l) 

Pugettia sp. 48 0 0 ~1 0 0 1E <1 0 

PHYLUI'·i Bryozoa 

unidentL' ied species <5 5 <:5 5 5 0 5 2C 15 
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Table 10 cont'd 

Exposure Sheltered 

Substrate Cobble Rock 

Sample site Hand Is. (43) Keith Is. (5) Net .le I .( 24) 

Date May July Oct. May July Oct. May July Oct. 

ZONE 4 cont' d 

FAUNA cont' d 

PHYLUT'1 Echinodermata 
Class Asteroidea 

Derr:1asterias imbricata 0 "1 0 ~1 ~1 0 0 1 1 

Evasterias troschellii 0 0 (1 <"" J. <1 0 0 0 0 

Ort.hasterias koehleri L..1 <1 <:1 -'1 <1 .t.1 0 0 0 

Patiria miniata 11 5 6 10 14 8 7 4 7 

Pisaster brevisoinus L1 0 0 0 0 L.1 0 0 0 

P. ochraceus <::1 £1 <1 <::1 0 0 0 0 0 

Pycnopodia helianthoides 0 0 0 0 .t.:1 .t.:1 0 .C.1 <:1 

Class Echinoidea 

Stronsylocentrotus 
croebachiensis 0 0 0 L1 0 0 0 0 0 

Class Holothuroidea 

Cucur.1ar i a • • L. m:;.nlal..a 1 1 5 6 4 3 0 4 3 

ParastichoEus 
californicus 0 0 0 0 L1 0 0 L1 0 

P~1YLUi-: Chon:lc.ta 
St.Jbphylu:n Craniata 
Class Osteic;1 t:hys 

blenny 0 1 0 1 16 0 0 0 0 

Clinocottus sp. OR -
Oli9ocottus sp. 0 0 0 0 16 0 0 16 0 

'··' ' --~ 
. ,_, ... _ 

' 
: I;; _,.~- t· .·t ':"~> .~ ' ~~ I) j 

\.,:.t.. .. 
I 

.. , .. .. ! .. , ' ~ .. :~ :"'< I t,. l ' !.._.' ,.) 
' " 

""'-"' 

' "' .. ·-· ' ... ~, ~ .. : ·- ; ., ('' ' " ... 
' I 

., j· 1; ,. 
' ,_,., 

~ 
···;• 

' 



- 100 -
T '1 a:o e 1 0 con t'd 

Exposure Sheltered 

Substrate Cobble Rock 

Samole site Hand Is. 43) Keith Is. (5_) Net ;le I .( 24} 

Date May July Oct. May July Oct. May July Oct. 

ZONE 4 

FLORA 

PHYLUi·1 Chlorophyta 

Brl:oesis elumosa 0 0 0 ."-1 0 0 0 0 0 
Cladoehora sp. 0 <.1 0 0 0 0 0 <5 0 
Enteromoreha sp. .::s <.5 0 0 0 0 0 <.5 0 
SEOOSJOmoreha sp. <5 0 0 0 0 0 "-5 0 0 
~ sp. .::s ~5 <5 <.1 -'5 <.5 "-5 <5 10 
Uroseora urothrix 0 0 0 0 0 0 0 10 0 

PHYLUM Phaeophyta 

Coleomenia sinuosa 0 0 0 0 0 0 0 0 <5 
Leathesia difformis "-5 0 0 0 10 0 0 60 0 
r··1acrOC;i S tiS intesrifolia 0 0 0 50 50 50 20 30 20 
Sargassum muticum <.1 .::1 <::5 .::1 0 0 <.5 <s <5 
Scl:tosiehon lomentaria 0 0 0 ~1 0 0 ~5 0 0 

PHYLUM Rhodophyta 

Ahnfeltia elicata "-5 0 0 0 0 0 0 0 0 
Corallina sp. 0 0 0 5 "5 <5 <.5 <5 .cs 
Cr~etosiehonia woodii 5 0 0 0 0 0 0 0 0 
Gastroclonium coulteri 10 0 0 0 0 0 <5 20 5 
Gelidium robustum .::s 10 <5 30 30 <5 0 <..5 <5 
Gigartina exaseerata 0 0 0 0 0 0 10 10 0 
Giaartina sp. 30 10 0 0 0 0 <s <-5 10 
Halosaccion (J 1 and if or me .::s 0 0 0 0 0 0 0 0 
Hilc:ienbrandia sp. 10 10 10 10 10 10 <5 10 <5 
Lithotharnnion sp. 10 30 30 30 30 ~ 5 '5 10 5 
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T · · 10 +- 1 c ao1e con ... 

Exposure Sheltered 

Substrate Cobble Rock 

Sample site Hand Is. (43) Keith Is. (5) NPt :le I .{24) 

Date May July Oct. fv1ay July Oct. May July Oct. 

ZONE 4 cent 1 d 

FLORA cont 1 d 

PHYLUM Rhodophyta cont 1 d 

Neoaoarhiella baile;:[i 0 0 0 0 0 0 5 0 0 

Ralfsia sp. 0 5 0 0 10 10 0 0 -<:.5 

Rhodor:1ela larix 30 0 0 0 0 0 0 10 "'5 
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Table 11. Seasonal observations of fauna 

and flora recorded at a subtidal 

exposed rocky habitat, Elbow 

Islets (46), Broken Group Islands 

(1977). 



Table 11 

Species 

FAUl'!A 

PHY LUi•1 Porifera 

Spo nge5 (unidentified 
species) 

PHY 
Cla 

LUf'i 
ss 

Cnidaria 
Hydrozoa 

hyd roid5 (unidentified 

Cla 

Sta 

Cla 

Bal 

EEi 

Met 

Tea 

species) 

5S Scyphozoa 

uromedusa 

55 Anthozoa 

anoEh:tllia elegans 
act is Erolifera 

ridium senile 

lia lofoten5is 

crassicornis 

PHY 
Cla 

LUH Annelida 
ss Polychaeta 

ecaceria fewke5i Dod 

Eua 

Ser 

"ist::Llia vancouveri 

PHY 
Cla 

Pla 

Ton 

pula vermicular is 

LUM Mollusca 
5S Amphineura 

ciEhorella velata 
icella sp. 
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Zone 1 Zone 2 

May July ill!a_y July 

0 - 0 0.2 

4.2 - 0.2 2.2 

0 - 2 0.6 

0 - 244 87 
0.8 - 0.2 2.6 
0.8 - 0.2 0.6 
0.2 - 0 0 
0 - 0.2 0 

20 - 30 55 

1.6 - 0 0 
1.6 - 0.4 0.8 

0.2 - 0 0 
6.8 - 9.4 10.4 



Table 11 cont'd 

FAU 

PHY 
Cla 
Sub 

Acm 

AmE 

Ast 

Cal 

Cer 

Dio 

Hal 

Hom 

Not 

Teg 

Sub 

Species 

NA cont 'd 

LUr-1 1~1o11 usca cont'd 
ss Gastropoda 
class Prosobranchia 

aea mitra 

hissa columbiana 

rae a gibberosa 

1 ios toma ligatum 

atostoma foliata 

dora asEera 

iotis kamtschatkana 

aloEoma sp. 

oacmea scutum 

ula pulligo 

class Opisthobranchia 

Her missenda crassicornis 

Cla 

Hin 

PHY 
Cla 
Sub 
Ord 
Sub 
Sec 

Pag 

Cry 

PHY 

bry 

ss Bivalvia 

nites giganteus 

LUn Arthropoda 
ss Crustacea 
class r-~alacos traca 
er Decapod a 
order Reptantia 
tion Anomura 

urus sp. 

Etolithodes sitchensis 

LUf··: Ectoprocta 

ozoans ("Jnidentiiied 
spec~.es) 
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Zone 1 Zone 2 

May July iVJay July 

5.4 - 2.6 2.6 

0 - 1.2 0.2 

0.2 - 0.2 0.4 

2.0 - 3.4 1.6 

4.6 - 0 0.2 

0 - 0.6 0.4 

1.2 - 2.4 0.4 

0 - 0 1.6 

0 - 0 0.2 

1.8 - 0.2 0.4 

0.8 - 1 0.8 

0 - 0 0.2 

0.2 - 0.8 0.6 

0.2 - 0 0 

1 - 0.8 5.2 



Table 11 cont'd 

Species 

FAU NA cont 'd 

PHY 
Cla 

Eup 

Cla 

Oph 

Cla 

LUf•l Echinodermata 
ss Holothuroidea 

en tacta quinquesemita 

ss Ophiuroidea 

iopholis sp. 

ss Asteroidea 

masterias imbricata 

ricia leviuscula 

hasterias koehleri 

Der 

Hen 

Ort 

P;x:c 

Sol 

noeodia helianthoides 

Cla 

Str 

2.· 

PHY 
Sub 

~~et 

St;x: 

Com 

Sub 
Cla 

aster stimesoni 

55 Echinoidea 

ons;x:locentrotus 
droebachiensis 

~ranciscanus 

LUf-1 Chordata 
phylum Urochorciata 

androcarea taylori 

ela .1- • mon .... erevensls 

pound ascidians 
(unidentified species) 

phylum Craniata 
ss Osteichthyes 

Jor dania zanoee 

- 105 -

Zone 1 Zone 2 

May July l"iay July 

0 - 0.2 1 

0 - 0 0.2 

1 - 0 0.2 
0.4 - 0.2 0.2 
0.~ - 0 0.2 
0.2 - 0.2 0.2 
0 - 0 0.2 

0.4 - 0 0 
o.~ - 2 3.6 

0 - 2.2 0.2 
0.4 - 0 0.2 

1.6 - 4.4 0.6 

0 - 0.2 2 



Taol"" 11 cont'd '-

Species 

FLORA 

PHY Lm·1 Chlorophyta 

"ium co a 
Hal 

setchellii 

icystus oval is 

PHY LUf,·7 Phaeophyta 

ria marginata 

taria costata 

Ala 

Cos 

Des 

Lam 

Ner 

Ral 

:nares t~a ligulata 

PHY 

sos 

Cal 

Cor 

Fau 

Hil 

L . l-
l~ 

Oou 

Pol 

inaria setchellii 

eoc~·s tis luetkeana 

:::sia sp. 

LU!-1 Rhodophyta 

siella sp. 

liarthron sp. 

all .ina sp. 

chea sp. 

den:Orandia sp. 

hothamnion spp. 

n tiella californicus 

~'siehonia sp. 

uni dentif.ied red algae 
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Zone 1 Zone 2 

May July iVIay July 

0 - 3 0.2 

0 - 1 0.6 

9 - 0 0 

1 - 1"\ 0 v 

21 - 0.2 0 

8 - 0 0 
.-i - 0 0 

0 r .- 8 - o.::> 

0 - 2.4 0.2 

1 - 0 0.2 

1 - 0 0 

0 - 0.2 0.2 

0 - 15 15 

57 - 46 77 

1 - 0.6 0 

3 - 0 0.2 

1 - 0 0.4 
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Table 12. Seasonal observations of fauna 

and flora recorded at subtidal 

se~i-exposed gravel and shell 

shores with isolated boulders, 

Clarke Island (22), Broken Group 

Islancs (1977). 



Table 12 

Species 

PHY 
Cla 

LUr-·: 
ss 

FAUNA 

Cnidaria 
Hydrozoa 

hyo roids (unidentified 

Cla 

Bal 

Tea 

T. 

PHY 
Cla 

Dod 

Ser 

Spl 

uni 

species) 

ss Anthozoa 

anoeh;x:llia eleqans 

lia coriacea 

crassicornis 

LUr,·: Annelida 
ss Polychaeta 

ecaceria f e\vkesi 

eula vermicular is 

ror:0is sp. 

dentified polychaetes 

P:1Y 
Cla 

LUH r,1ollusca 

Ton 

Cla 
Sub 

ss Amph~neura 

icella sp. 

ss Gastropoca 
class Prosobranchia 

Acr naea rnitra 

Ast 

Cal 

Cer 

raea gibberosa 
1 • . .... ~ost:or:-~a l;gatum 

atostor..a fo:iata 

C:rc "Eic!ula adunca 

Dio 

:;al 

Pol 

Sea 

dora aseera 

iotis karntschatkana 

in ices l e\·-' is i .i 

rlesia cJira -
Teoula pul~i.co 

Ver::1e t;:.us sp. 
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Zone 1 

May July 

0.4 0.4 

13 0 

0.2 0 

0 0.2 

12 0.4 

0.8 0.6 

0.2 0 

0 0 

2 0 

3. ll 1.2 

5.2 8 

0.4 0 

0.4 0 

0 0.6 

0 .t.i 0 

0.2 0.2 

0 0 

0 0 

2.8 

0.2 0 

Zone 

iVJay 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

July 

0 

0 

0 

0 

0 

0 

0 

5 

0 

0 

0 

0 

0 

0 

0 

0 

0.2 

0.2 

0 

0 
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Table 12 cont 'd 

Zone 1 Zone 2 

Species May July iVIay July 

FAUNA cont'd 

PHYLUI>!; l"1ollusca con t' d 
Class Gastropoda 
Subclass Opisthobranchia 

Archidoris montere;;tensis 0.4 0 0 0 
Diaulula sandiegensis 0.4 0 0 0 

Class 3ivalvia 

Pododesmus macroschisma 0.2 0 0 0 

PHYLUf1 Arthropoda 
Class Crustacea 
Subclass r-1alacos traca 
Order Decapod a 
Suborder Rep tan tia 
Section Anor.mra 

Pagurus sp. 0.8 3 0.2 0 
Scyra acu:;.frons 2.6 1 0 0 

Section Srachyura 

Cancer eroductus 0 0.2 0 0 
c. oregonensis 0 0.2 0 0 

PHYLUr-1 Ectoprocta 

bryozoans 0.6 0.8 0 0 

PHYLUr·J Echinodermata 
Class Holothuroidea 

Cucumaria miniata 1.4 1.4 0 0 
EuEentacta suinguesemita 0.2 0 0 0 
Parastichoeus cali:'ornicus 0 0.2 0 0 

Class Ophiuroidea 

0EhioEholis sp. 0 0.2 0 0 
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Table 12 cont 'd 

Zone 1 Zone 2 

Species May July May July 

FAU NA cont 'd 

PHY LUI'·!i Echinodermata cont 'd 
Cla ss Asteroidea 

Hen ricia leviuscula 0.2 0 0 0 

Pat iria miniata 0.2 0.2 2.2 4.4 
Pyc no podia helianthoides 0 0.2 0 0 

PHY Lm·1 Chordata 
Sub phylum Urochordata 

Bol tenia villosa 0.2 0 0 0 

Com pound ascidians 0.6 1 0 0 

Sub phylum Craniata 
Cla ss Osteichthyes 

scu lpin (unidentified 
species) 0.2 0.4 0 0 

FLO;:;A 

PHY LUiJJ Chlorophyta 

Ent eromoq~ha sp. 0 0 0.2 0 

Ulv a sp. - 0.2 0 0.8 0 

PHY LU~-: Phaeophyta 

r-1ac roctstis integrifol,ia 72 34 0 0 
Neo agardhiella baileyi 0 0 0.4 1 

Ral fsia sp. 8.11 9 0 0 



Tab 

FLO 

PHY 

8os 

Cal 

Cor 

Gel 

Hil 

Lit 

Pol 

epi 

le 12 '-'d con'-

Species 

RA cont 'd 

LW,~ Rhodophyta 

siella sp. 

liarthron sp. 

all ina sp. 

idium robustur.1 

c!enbrandia sp. 

hothamnion spp. 

:tsiehonia spp. 

phytic red algae 

. 
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Zone 1 Zone 2 

May July i"'ay July 

6.2 10 0 0 

2 4.2 0 0 

3.2 7.2 0 0 

5.2 14.2 0 0 

6.2 16 0 0 

69 47 0 0 

0 0 0 0.2 

0 0 0 0.2 
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Table 13. Seasonal observations of fauna 

and flora recorded at subtidal 

cobble, boulder and rock shores, 

Gi0raltar Island (7), Broken Group 

Islands (1977). 
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Table 13 

Zone 1 Zone 2 Zone 3 

Species i'-1ay July May July May July 

FAUNA 

PHYLUf'~ Cnidaria 
Class Hydrozoa 

hydro ids (unidentified 
species) 0 0 0.6 0 2.2 1.4 

Class Anthozoa 

Pachycerianthus fimbriatus 0 0 0.2 0.2 2 1.6 

PHYLU1·1 Annelida 
Class Polychaeta 

Seq2u1a vermicularis 1.8 3.2 1 0.4 0 1 

Spirorbis sp. + 0.6 0.8 0 0 1 

PHYLUT'·I P.1oll usca 
Class Amphineura 

LeEidozona sp. 0 0.2 0 0.2 0 0 
Tonicella sp. 3.4 0 1.2 0.4 0.2 0 

Class Gastropoda 
Subclass Prosobranchia 

Acmaea mitra 1 0 0.4 0.6 0 0 
Astraea gi:Oberosa 6.2 1.8 1 0.2 0 0 
Calliostoma , . t ... lga u:n 0 1 0 0 0 0 
Ceratostoma foliata 0 0.2 0.2 0 0 0 
Diodora asEera 0.3 0 0 0 0 0 
HomaloEoma lurid urn 0 0 0 2.6 0 0 
l'·1arg ar i tes EUEillus 0.6 0 0 0 0 0 
Tegula Eulligo 0.2 0.2 2 0.4 0 0 
Vermetus sp. 1 1.4 0 0 0 0 

Subclass Opisthobranchia 

Cadlina luteor.1arginata 0 0 0.2 0 0 0 

Diaulula sandiegensis 0 0.4 0 0 0 0 
Hermissenda crassicornis 0 0 0 0.2 0 0 
TrioEha carpenteri 0 0 0 0.2 0 0 



Tab,e 13 con .... 'd ..l .... 

Species 

FAU NA cont 'd 

PHY 
Cla 

LU~·1 r·Joll usca cont'd 
ss i3ivalvia 

i-lia tella arctica 

:-lin ni~es qiganteus 

Pod odesmus rr.acroschisma 

PHY LUf,·i Sipuns::ula 

Ph a scolosoma agass:zii 

PHY 
Cla 
Sub 

Bal 

Lm1 Arthropoda 
ss Crus~acea 
class Cirripedia 

anus glandula 

Sub 
or:: 

class f-1alacostraca 

Sub 
Sec 

Pac 

Pet 

Scy 

Sec 

Can 

P:-!Y 

bry 

er Decapod a 
order Reptantia 
tion Anomura 

. urus sp. 

rolisthes sp. 

ra acuti:rons 

t.:on 3rachyura 

co.-
~ ... productus 

LUfi Ectoprocta 

ozoans 

Pi-IY 
Cla 

LU;! Sci12.nodermata 

Cue 

Par 

ss Holothuroidea 

ur:1ar ia miniata 

astichopus californicus 
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Zone 1 Zone 2 Zone 3 

l'-1ay July May July May July 

0.2 0 0 0 0 0 

0.2 0 0 0 0 0 

0 0 5 .I! 0.2 0 0.2 

0 0.2 0 0 0 0 

2.2 0 0 0 0 I 0 

0.2 1. L~ 0.4 0.2 0 0 

0.8 0 0 0 0 0 

0 1.3 0 0 0 0 

0 0.2 0 0 0 0 

50 50 2.8 2.6 0 0.2 

12.3 2.6 0 0 0 0 
0.2 0.6 0.4 0.4 0.4 0.2 



Tab 

?AU 

PHY 
Cla 

Oph 

Cla 

le 13 cont 'd 

Species 

I'! A cont 'd 

LUf-I Echinodermata cont 'd 
ss Ophiuroidea 

iopholis sp. 

ss Asteroidea 

Der masterias imoricata 

Eva sterias troschelii 

ricia leviuscula 

hasterias koehleri 

aster brevi spin us 

Hen 

Ort 

Pis 

Pyc 

Sol 

Sty 

nopodia helianthoides 

aster stimpsoni 

lasterias forreri 

Uf·'l Chordata P1YL 
Sub phylum Urochordata 

idia Asc 

Clav 

Pyu 

paratropa 

Sub 
Cla 

elina huntsmani 

ra haustor 

phylum Craniata 
ss Osteichthyes 

Cory 

ole 

phopterus nicholsi 

nny (unidentified species) 

scu lpin (unidenti:'ied 
species) 
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Zone 1 Zone 2 Zone 3 

l'-1ay July May July May July 

1.6 0 0.2 0 0 0 

0.6 0.4 0 0 0 0 
0 0 0.2 0 0 0 

0 0 0 0.2 0 0 
0.2 0.2 0.2 0 0 0 
0 0 0.4 0.2 0 0 
0.2 0.4 0 0.2 0 0 

0 0.2 0 0 0 0 
0 0 0 0 0.2 0 

0 0 0 0 0.2 0.2 
0.2 0.6 0 0 0 0 

0.4 0 0.2 0 0 0 

0.4 0.8 0 0.4 0 0 
0 0 0.2 0 0 0 

0.4. 0 0 0 0 0 



Table 13 cont'd 

Species 

FLORA 

Pi-IYLU:·l Chlorophyta 

Bryopsis plumosa 

Cladophora sp. 

~ sp. 

P!-IYL u;; Phaeophy ta 

Anarum fimbriatum 

Colpomenia sinuosa 

Desmarestia viridis 

Eisenia arborea 

Haplogloia ardersoni 

Leathcsia di~formis 

Macrocvstis inteari~olia 

Ralfsia sp. 

Sarqassum muticum 

Scytosiphon lomentaria 

PHYLUM Rhodophyta 

Botrvocladia pseudodichotom< 

Corallina sp. 

Gelidium robustun 

Giaartina sp. 

Hilden0randia spp. 

Laurencia specta0ilis 

Lithot~amnion sp. 

Rhodoptilurn plc~osum 

unidentiiiec red algae 
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Zone 1 

l'-1ay July 

0.4 0 

0 0.2 

4.4 0 

0 

0.4 

0 

1 

0 

0 

0 

5 

0.2 

2.4 

0.2 

0 

0.4 

0.2 

0.2 

3 

5 

0.4 

0 

0 0 

12.2 13 

14.2 30 

0 0 

10 11 

0 0 

22 

0 

0 

2S 

0.2 

0.2 

Zone 2 

May July 

0 

0 

0 

24 

0 

0 

10.2 

0 

0 

0 

0 

0.2 

0 

0 

0 

0 

0 

0 

0.2 

9.2 

0 

0 

0 

0 

0 

63 

0 

0.2 

6 

0 

0 

0 

0 

0 

0 

0.2 

0 

0 

0.2 

2.2 

0 

16.5 

0.2 

Zone 3 

May July 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2.2 

0 

0 

0 

0 

0 

0 

0 

o· 
0 

0.2 

0 

0 

0.2 

0 

0 

0.8 1.2 

0 0 

5.4 65 
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Table 14. Seasonal observations of fauna 

and flora recorded at a subtidal 

semi-exposed rocky habitat, Hand 

Island (12), Broken Group Islands 

(1977). 



Ta:O 1 le 4 

Species 

FAUt\A 

PHY 
Cla 

LU!·'l 
ss 

Cnidaria 
Anthozoa 

3al anophyllia elecans 

P:-JY 
Cla 

LUI··i 
ss 

Annelida 
Polychaeta 

Dod 

Ser 

SEi 

Pi-IY 
Cla 

Ton 

Cla 
Sub 

Acm 

Ast 

Cer 

Hal 

ecaceria ~ ew~<es i 

Eula vermicular is 

rorbis sp. 

LU?·1 >Iollusca 
ss Amphineura 

icella sp. 

ss Gastropoda 
class Proso:Oranc:1ia 

aea :n:. tra 

rae a gi:):Oerosa 

atostoma foliata 

iotis ka:-:1tscha t:<ana 

Hor. aloEoma luriduw 

r.Jot oacmea scutum 

Teg ula 1 1 • EU ... lqo 

Ver met us sp. 

suo class Opisthobranchia 

Dia ulula sanciie;ensis 

Cla ss :Jivalvia 

Chl am·Ls sp. 

Pod odesmus macroschist.1a 
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Zone 1 Zone 2 

May July i"'ay July 

0 0 0.2 0 

0 0 0.2 0 
0 0.4 0 0.2 
o.s 0.6 0 0 

0.4 0.4 0.6 0 

2.6 o.s 1 2.4 

29.6 33.8 14.9 12.2 
0 0 0.2 0 
0 0 0.2 0 
0.6 0 0 0.4 
0 0.4 0 1 
0 0 19.2 1.6 

0.2 0.6 0 2 

0.2 0 0 0 

0.2 0 0 0 

0.4 0 0 0 



Table 14 cont'd 

FAU 

PHY 
Cla 
Sub 
Ord 
Sub 
Sec 

Pag 

Pet 

Scv 

Sec 

Can 

c. 

Species 

NA cont 'd 

LU!•i Arthropoda 
ss Crustacea 
class r·:alacos traca 
er Decapod a 
order Reptantia 
tion Anomura 

urus sp. 

rolisthes sp. 

ra acutifrons 

tion !3rachyura 

cer productus 

oregonensis 

PHY LUf·'i Ectoprocta 

bry 

PHY 
Cla 

Par 

Cla 

Pat 

Sol 

ozoans (unidentified 
species) 

LW1 Echinodermata 
ss :-Iolothuroidea 

astichopus californicus 

ss Asteroidea 

iria miniata 

aster stimpsoni 

PHY 
Sub 

L ur-; Chordata 
phylum Urochordata 

Bol tenia villosa 

l'·'iet androcaq,~a taylori 

Pyu ra haustor 
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Zone 1 Zone 2 

May July lVJay July 

0.4 0.8 0 0.2 
0.4 0.2 0 0 
0 0 0 0.2 

0.2 0 0 0 
0 0 0.8 0 

2.8 0.4 0 0.2 

1 0.8 0.8 0.2 

0 0.2 0 0 
0.2 0 0 0 

0 0 0.2 0 
0 0 1.2 0 
0 0.2 0 0 



Table 14 cont'd 

Species 

FAU :--.JA con t' ci 

LUf: Chordata con t 'd PHY 
Su:O 
Cla 

phylum Craniata 
ss Os teich th'.i·es 

scu lpin ( un:.dcm t::..:e ied 
species) 

FLORA 

P:-IY LUi1 Phaeophyta 

Lea thesia cif:':Jrr.~ls 

:-1ac 

~al 

PHY 

3os 

Cal 

Ge~ 

Hil 

Lit 

rocvstis intecrifolia 

fsia sp. 

LUi: Rhodophyta 

siella sp. 

liarthron sp. 

iciurn ro::Jus tum 

cien'::;ranciia sp. 

hothamnion sp. 

- 120 -

Zone 1 Zone 2 

May ·July May July 

0 0.2 0 0.2 

0 0.2 0 0 
0 0 82 60 
::) 5 2 5 

0 0 0 0.2 
6 0.4 1 0 

88 48 0.6 6 

8.5 13 0.6 1.2 
3.2 ., 32.2 24 ~ 
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Table 15. Seasonal observations of fauna 

and flora recorded at a subtidal 

sheltered sand and mud flats, 

Jaques Island (5), Broken Group 

Islands (1977). 



Table 15 

Species 

PHY 
Cla 

Pac 

PHY 
Cla 

FAUNA 

LU:i Cnidaria 
ss Anthozoa 

hyccrianthus -~ • ~ • .t.. .: :uc:.:Jrla '"us 

LU:··i Annel:..c"ta 
ss Polychaeta 

rcrbis sp. Spi 

uni Centi.:=ied polychaetes 

PHY 
Cla 
Sub 

LUM ;· .. loll usc a 
ss Gastropoda 
class Prosobranchia 

Ast 

Pol 

rae a cibberosa 

in ices l e1t1 is i i 

Sub 

Den 

Dia 

Cla 

Pan 

Tre 

?:-;y 
Cla 
Sub 
Ord 
Sun 
Sec 

Can 

class Opisthobranchia 

dronotus sp. 

uL..:la sandiegensis 

ss 3ivalvia 

OEe .saenerosa 
sus capax 

LUT'l Arthropoua 
ss Crustacea 
class ;·:alacostraca 
er uecapoda 
or~er Reptantia 
tion arachyura 

cer productus 

- 122 -

Zone 1 Zone 2 

May July i"lay July 

0.6 0.2 2.4 0.2 

1 0 0 0.4 
0 0 0.8 0 

0.2 0 0 0 

0.2 0 0 0 

0 0 0.2 0 
0 0 0.2 0 

0 0 0 0.4 

0 0.4 0 0 

0.2 0 0 0 



Table 15 cont'd 

FAU 

PHY 
Cla 

Pat 

Pis 

Species 

NA cont' d 

LUf'-1 Echinodermata 
ss Asteroidea 

iria miniata 

aster breviseinus 

Pyc nopodia helianthoides 

PHY LUT-; Chordata 
Su8 phylum Urochordata 

Com pound ascidians 

FLORA 

PHY LUfll Sperr:iatophyta 

Zos tera ;narina 

PHY LU1'1 Phaeophyta 

Cos taria costata 

Lan inaria saccharina 

Des marestia aculeata 

PHY LUi·1 Rhodophyta 

Cer 

Gra 

3ri 

~ .... it 

Rho 

Smi 

uni 

amium sp. 

cilar.:.a verrucosa 

f f i t:1s ~a eacifica 
hothamnion sp. 

doetilum olumosum 

thor a naiadium 
dentified epip:,ytic reds 

- 123 -

Zone 1 Zone 2 

May July i'VJay July 

1 0.2 0 0 

0 0 0 0.2 

0.2 0 0 0 

0 0 0.8 0 

54 43 0 0 

0 0 0 1 
0 0 26.2 39 

0 0 17.9 0.2 

0 0.4 0 0.6 

0 0 0.2 0 

0 0 0 0.6 

0 0 0.4 0 

0 0 0.6 0 

1 0 0 0 

0 0 0 L!. . - 0 
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Table 16. Seasonal observations of fauna 

and flora recorded at a subtidal 

sheltered sand, mud, gravel and 

shell habitat, Turtle Island (1), 

3roken Group Islands (1977). 



·Tab le 15 

Species 

FAUNA 

PHYL Uri Pori:era -
spon ges (unidentified 

species) 

ur-1 Cnidaria PHYL era -;s-Hydrozoa 

hyc .. ·oids (unidentified 
species) 

Cla ;s Anthozoa 

Pacl !VCerianthus firnbriatus -
Ul-1 Annelida PHYL 

era -sPolychaeta 

ula vermicularis -~p 

Spir rorb-is sp. 

unid 

PHYL eras 
Ton1 -

entified polychaetes 

Uf'1 r-1oll usc a 
sAmphineura 

cella sp. 

Zone 1 

May July 

0 0 

0 0 

0 ,.. . .., 0 

0 0 

0 0 

0 0 

0 0 

Zone 2 Zone 3 

May July May July 

0 0 0 0.4 

0 0 0 0 

0.2 0.4 0 0 

0 0 0.8 1 

0 0 0.4 0.6 

0 0 0 o· 

0 0 1.2 0.6 

Zone 4 

May July 

0 0 

0.4 0 

1.2 0 

0 0 

0 0 

90 90 

0 0 

~ 
1\J 
VI 



Ta':Jl ... ~ ' I , 
0 

~cies 

~ cont 1 C. 1'\ FAUt 

un ; .. :ollusca cont 1 d PHYL 
era sGastropoda 
Subc lass Prosobranchia 

arites pup~llus >1ar, -
Teou ~ pullic;o 

Verm netus sp. 

Subc lass Opisthooranchia 

Arc .. ~doris odhner i 

Cad lina luteo~arginata 

Dia; Jlula sandieqensis 

Cla s Bivalvia 

Po do desmus macroschisma -
Tre ~ capax 

~ Arthropoda PHYL 
Cla 
Su:Oc 

s Crustacea 
lass Cirripedia 

~ glandula Bal -
Su:Jc 
Or de 
Subo 
Sec 

lass Malacostraca 
r Decapoda 
rder Reptantia 
ion Brachyura 

Cancer oroductus 

Zone 1 

May July 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 
2 .• 
.~ 0.2 

0.2 1.2 

0 0 

Zone 2 Zone 3 

May July May July 

0 0 0.2 0 

0 0 0 0.2 

0 0 0.2 0.6 

0 0 0.2 0 

0 0 0 0.2 

0 0 0 0.2 

0 0 7.6 2.2 

0 0 0 0 

0 0 2.2 4.2 

0 0.2 0 0 

Zone 4 

May July 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0.2 

0 0 

0 0 

0 0 

~ 
1\) 

0"1 



Table 16 cont'd 

?AU 

P:lY -
Dr-y· 

PHY 
Cla 

Eup 

Par 

Pso -
Cla 

ies 

I\' A con~ 'c 

~ Ectoprocta 

ozoans (unidentified 
species) 

LUll Ech:.noc:ler;:tata 
ss-Holothuroicea 

entacta quinquesemita 

astichopus californicus 

lus chitonoicies 

Ophiuroidea 

Ophiop )hol is sp. 

Cla 

Der 

Eva 

Ort: 

Pat 

ss Asteroidea 

masterias imbricata 

sterias troschelii 

hasterias koehleri 

iria rniniata -
Pis - aster brevispinus 

Pte raster tesselatus -
Pycnop odia helianthoides 

Zone 1 

May July 

0 0 

0 0 

0 0 

0 0 

0 0 

0.2 0 

0.4 0 

0 0 

4.4 2.2 

0.2 0.2 

0 0 

0 0 

zone 2 

May July 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0.2 0 

0 0 

0.2 0.2 

0 0 

0.2 0.4 

Zone 3 

May July 

1 0.6 

1 0.2 

0 0.2 

0 • ..: 0 

0 0.2 

0 0.2 

0 0 

0 0 

0 0 

0 0 

0.2 0 

0 0 

Zone.4 

May July 

0 0.2 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

~ 
1\J 
-...] 



Tab 1 e 16 con t' d 

:ies 

F' i\.U A con t 'C. 

P:-iYL Uh Chordata 
hylum Urochordata -Subp 

Sol 

Che 

enia villosa 

lyosoma procucta 

velina hunts~ani Clav 

e 11 a vJi llr.ier. ian a £2fe 
anc.r-·.)carpa taylori :-letan 

comp 

Su';)p 
Cla 

£££ 
sand 

ound ascidians 
unidentified species) 

hylum Craniata 
s Os teich th·.:/es 

phopterus nicholsi 

c. a::; 

FLOr~A 

PHYL - Jlli Clllorop~yta 

iophora sp. 

ero;":'lorpha sp. 

Clad 

Ente 

Zone 1 

May July 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0.4 

0 0 

0 0 

0 0.4 

Zone 2 Zone 3 

May July May July 

0 0 0.8 0 

0 0 0.2 0 

0 0 o.~ 2.4 

0 0 0 0.2 

0 0 5.2 3 

0 0 0.4 0.6 

0 0 0.2 0 

0 0 0.2 0 

0 0 0 8 

0 0 0 0 

Zone 4 

May July 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

~ 
N 
OJ 



Ta8le 16 cont'd 

Zone 1 Zone 2 

:ies May July May July 

FLORA con t 'd 

p;-JYL IJI'I Pnaeophy ta 

A....,a,.u~1 ..:;m·,c;a.~..u,...., ';j .&.. i;. ..:.. - • -·~.J .... \... iu 0 0 0 0 

Desmacestia viridis 0 0 0.2 0.2 

E:isenia arborea 0 0 0 0 

Haplogloia andersoni 0 0 0 0 

Laminaria saccharina 0 0 23 51 

Neoacardhiella baileyi 5 0.4 0.2 0 

Sargassu~ muticum 0 0 0.2 0 

P~YLUM Rhodophyta -

Botr~ocladia pseudodichotomc 0 0 0 0 

Ceramiur.. sp. 0 0.2 0 0 

Corallina sp. 0 0 0 0 

Hildenbrandia sp. 0 0 0 0 

Gelidium robustum 0 0 0 0 

Giqartina sp. 0 0 0 0 

Gracilarioesis sjoes~ectii 0 0 0 0 

Gri:fithsia eacifica 0 0 0 0 

Laurencia seectabilis 0 0 0 0 

Lithothamnion spp. 0 0 0 0 

Polysiehonia sp. 0 0 0 0 

Rhodoptilum plumosum 0 0 0 0 

unidentified red al0ae 0 0.4 0 0 

Zone 3 

May July 

54 28 

0 0.2 

4.2 25 

0 0.2 

0 3 

0 0 

0 0.2 

1 0 

0 0.2 

0.2 16 

4 0 

0 1 

0 2 

0 0 

0.2 0.2 

3.4 0 

8.2 20 

0 1 

2.2 0 

+ 2.2 

Zone 4 

May July 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 1 

0 0 

0 0 

0 0 

0 0 

0 1 

0.2 2.2 

p 
N 
\.0 
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Table 17. Fauna and flora observed on exposed 

gravel and cobble beaches, West 

Coast Trail Section (1977). 

(No./m 2 ) 
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Table 17 

Site 

ZONE: 1 

FAUNA 

PHYLUf'-1 ~'ioll usca 
Class Gastropoda 
Subclass Prosobranchia 

Notoacmea persona 

Class 3ivalvia 

i\1vtilus edulis 

PHYLUM Arthropoda 
Class Crustacea 
Suoclass Cirripedia 

Balanus cariosus 

B. glandula 

Subclass Malacostraca 
Order Isopoda 

Exosphaeroma sp. 

FLORA 

PHYLUN Chlorophyta 

SEongomoq~ha sp. 

Ulva sp. 

P!-!YLUM Rhodophyta 

Gigartina sp. 

PorEh:t:ra sp. 

2 

32 

100 

75 

5,000 

200 

40 

<5 

5 

5 

0 

0 

0 

0 

0 

0 

0 

0 

0 

3 



Table 17 cont'd 

Site 

ZONE 2 

FAUNA 

PHYLUfv1 fv1oll usc a 
Class 3ivalvia 

r-1y til us edul is 

- 132 -

PHYLUM Arthropoda 
Class Crustacea 
Subclass Cirripedia 

3alanus cariosus 

Subclass Malacostraca 
Order Amphipoda 

unidentified species 

FLORA 

PHYLU:.ij Chlorophyta 

SEonqomoq~ha sp. 

Ulva sp. 

PHYLUt·1 Phaeophyta 

Alaria r.targinata 

Cymathere triElicata 

PHYLUfv: Rhodophyta 

Hildenbrandia sp. 

2 3 

75 0 

75 0 

200 0 

50 0 
~s 0 

60 0 

10 0 

20 0 
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Table 18. Seasonal observations of fauna and 

flora recorded at exposed rocky 

shores, West Coast Trail Section 

(1977). 

(Multiply No./m2 of Littorina scutulata, 
h• sitkana, Mytilus californianus, 
Balanus cariosus, £• glandula, Chthamulus 
dalli and Pollicipes polymerus by 100.) 



Table 18 

Sample Site 4 5 7 

Date Jun Aug Jun Aug Jun Aug 

ZONE 2 

FAUNA 

PHYLU!'I Cnidaria 
Class Anthozoa 
Order Actinaria 

Anthopleura 
ele9antissiwa 400 - 0 0 400 100 

~· xanthoqrawmica 0 - 0 0 2 1 

PHYLUl'~ rloll usc a 
Class Amphineura 

f'lopal ia sp. 0 - 0 0 L1 0 

Class Gastropoda 
Order Proso~ranchia 

Ceratosto~a foliata 0 - £.1 <1 0 0 

Collisella digitalis 240 - 0 112 336 200 

£• pel ta 32 - 96 64 48 100 

Littorina scutulata 0.4 - 4 3.6 20 1 

L. sitkana 7.4 - 32 30 100 10 

Notoacmea persona 0 - 112 96 254 0 

N. scutum 48 - 0 0 192 0 

Tegula =unebralis 0 - 0 0 0 0 

Thais emarginata 0 - 160 112 0 0 

8 13 

Jun Aug Jun Aug 

0 0 224 160 

1 1 1 1 

0 0 0 0 

0 0 0 0 

368 0 224 160 

16 100 0 0 

13 3 3 3.2 

31 3.1 24 13 

256 0 0 160 

0 80 16 80 

48 0 32 400 

0 100 0 0 

14 

Jun Aug 

1.,~ 
... ~ 20 

3 3 

0 0 

0 0 

112 48 

0 0 

4 3.2 

22 13 

0 0 

48 0 

48 16 

0 0 

15 

Jun Aug 

160 112 

1 3 

0 0 

0 0 

320 0 

112 240 

4 3. 

26 5. 

240 160 

48 0 

0 0 

0 112 

2 

6 

~ 
w 
,j::. 



Table 18 cont'd 

Sample Site 4 5 7 

Date Jun Aug Jun Aug Jun Aug 

ZONE 2 cont'd 

FAUNA cont 'd 

PHYLUM Mollusca cont'd 
Class Bivalvia 

Mytilus californianus 0 - 50 45 0 0 

PHYLU~ Arthropoda 
Class Crustacea 
Subclass Cirripedia 

Balanus cariosus 1 - 3 2.5 3 0.7 

~· glandula 15 - 65 50 42 32 
Chthawulus dalli 10 - 20 15 50 1 

Subclass Malacostraca 
Order Decapoda 

Hemiqrapsus nudus 48 - 3 16 192 0 

li• oregonensis 0 - 0 0 256 0 
Paourus sp. 0 - 0 32 0 0 

PHYLUf'-1 Chordata 
Subphylum Craniata 

tidepocl sculpins 
(cottidae) 0 - 0 0 10 0 

8 13 

Jun Aug Jun Aug 

Q 5 3 3.2 ._; 

10 10 4 5 

40 10 40 40 

40 50 10 15 

48 0 32 32 

0 0 0 16 

192 0 160 400 

0 0 6 10 

14 

Jun Aug 

0.8 0.8 

1 1 .. 6 

50 60 

9 10 

16 0 

0 0 

112 0 

8 10 

15 

Jun 

0.5 

0.7 

o.s 
4 

0 

0 

0 

0 

Aug 

2. 

3 

20 

25 

0 

0 

0 

50 

4 

f-.l. 
w 
Ul 



Table 18 cont'd 

e 4 5 7 

Date Jun Aug Jun Aug Jun Aug Jun 

ZONE 2 cont'd 

FLORA 

PHYLUM Spermatophyta 

Phyllospadix scouleri 0 - 5 5 0 0 5 

PHYLUM Chlorophyta 

Cladophora sp. 0 - <5 <.5 <..5 <.5 <.5 

Entero:-.10rpi1a sp. 0 - 0 0 0 0 0 

Prasiola meridionalis 0 - 0 0 ~5 30 0 

.!!l.Y2. sp. 20 - J 5 c 5 <5 '5 

PHYLU~ Phaeophyta 

Fucus distichus 20 - 20 5 10 5 50 

Ralfsia sp. 0 - <5 <5 0 0 5 

Scytosiphon lomentaria 0 - 0 0 0 0 0 

Soranthera ulvoidea 0 - 0 0 10 5 0 

PHYLUM Rhodophyta 

Endocladia muricata 0 - £ 5 "-5 20 20 <::5 

Gigartina sp. 10 - <5 <:.-J <5 20 <5 

Petrocelis sp. ~5 - .::5 <:5 0 0 <5 

Porphyra sp. 0 - .c:.s 0 <5 <5 0 
t::l"l - ('I n AI"\ 'I!"'' 1"\ Rhodomela lar1x ~o 0 0 .0 ... 0 0 

8 13 

Aug Jun Aug 

~s <5 0 

<5 <5 <5 

0 0 0 

0 0 0 
<.5 0 0 

70 10 30 

5 <5 <5 

0 0 0 

0 <5 <::5 

5 <.5 <5 

<5 <5 5 

0 "-5 ~5 

<5 0 0 
~ 0 -5 r 5 

14 

Jun Aug 

<.5 5 

<5 <5 

5 5 

0 0 
<5 <5 

30 75 

<5 <5 

0 0 

10 5 

5 <5 

<5 5 

<5 <5 

0 0 
r 5 ,-

~ 

15 

Jun Aug 

<5 10 

<.5 10 

30 10 

0 0 

0 0 

60 75 
<5 <..5 

10 5 

10 5 

5 10 

10 "-5 
<5 <5 

0 0 
~ -

25 <..5 

J--l. 
w 
(J) 



Table 18 cont'd 

Sample Site 4 5 7 

Date Jun Aug Jun Aug Jun Aug 

ZONE 3 

FAUNA 

PHYLU1'1 Porifera 

Haliclona permollis 0 - L5 -'.5 <.5 <.:5 

unidentified species 5 - 0 0 0 0 

PHYLU!\1 Cnidaria 
Class Anthozoa 
Order Actinaria 

Anthopleura 
elesaantissima 512 - 400 300 100 100 

A. xanthoorai71mica 3 - 2 ·'-1 3 L1 

Tealia coriacea 0 - .q L1 0 ..::1 

PHYLUi'1 Nemer tea 

unidenti~ied species 2 - 0 0 0 0 

PHYLUH Annelida 

Serpula vermicularis 0 - ~5 .£::5 0 0 

8 13 

Jun Aug Jun Aug 

<.:5 <-5 0 0 
<.:5 "-5 <.:5 <.:5 

20 20 80 75 

4 1 .:.1 L1 

0 0 <-1 <1 

2 0 0 0 

<.:5 <.:5 0 0 

14 

Jun Aug 

0 0 

5 "-5 

112 100 

£:1 2 

0 0 

0 0 

0 0 

15 

Jun 

0 

<5 

112 

'1 

0 

0 

<1 

Aug 

0 

.:-5 

160 

<:1 

0 

0 

<.:1 

f-l. 
w 
-...1 



Table 18 cont'd 

e 4 5 7 

Date Jun Aug Jun Aug Jun Aug Jun 

ZONE 3 cont'd 

FAUNA cont'c 

PHYLU!··i i'Ioll usca 
Class Amphineura 

Cryptochiton stelleri 0 - 0 0 0 0 (..1 

Katharina tunicata 2 - 5 4 0 £.1 5 

r-Iopalia sp. 0 - L1 £1 0 <1 0 

Tonicella sp. £1 - L1 L1 0 0 £.1 

Class Gastropoda 
Subclass Opistobranc~ia 

Archidoris monterevensis 2 - L-1 0 0 0 0 

Subclass Proso})ranchia 

Acmaea mitra 0 - £1 £.1 "-1 .!1 0 

Calliostoma ligatum 0 - 4 3 0 0 0 

Collisella diaitalis 160 - 320 0 0 0 0 

£• Eelta 2-:0 - 48 64 64 0 48 

Diodora asEera .(1 - .t1 L1 0 0 0 

Littorina scutulata 6 - o.s 0.5 0 0 0 

L. sitl<ana 15 - 4 3.2 0 0 0 

Notoacmea persona 640 - 80 48 160 0 352 

N. scutum 80 - 0 16 0 16 32 

Searlesia dira 0 - 16 16 0 16 0 

Tegu~a funebralis 0 - 64 0 0 0 0 

Thais emarginata ~r 

':.Jo 0 32 320 0 160 

8 13 

Aug Jun Aug 

£1 0 0 

1 "-1 1 

0 0 0 

0 £1 1 

.:.1 0 0 

.(1 2 <1 

1 0 0 

500 0 160 

0 64 80 

<: 1 0 <1 

0. E 0 0 

1 0 0 

16 0 16 

160 48 16 

16 64 0 

0 320 400 

<1 48 48 

14 

Jun Aug 

0 0 

.:::1 .c1 

0 0 

£.1 .:.1 

0 0 

<-1 "-1 

0 0 

0 0 

16 48 

0 0 

0 0 

0 0 

16 16 

64 160 

48 80 

432 16 

32 48 

15 

Jun 

0 

0 

0 

<1 

0 

0 

0 

0 

496 

0 

11 

0 

192 

0 

0 

80 

352 

Aug 

0 

<1 

<1 

0 

0 

0 

0 

80 

160 

0 

0 

0 

0 

160 

0 

16 

0 

~ 
w 
co 



Table 18 cont'd 

Sample Site 4 5 7 

Date Jun Aug Jun Aug Jun Aug 

ZONE 3 cont'd 

FAUNA cont'd 

PHYLUl\1 r·:;oll usc a 
Class Gastropoda cont'd 
Suoclass Plumonata 

Onchidella ~orealis 3 - 0 0 0 0 

Class Bivalvia 

r~vtil us cal ii" ornianus 
,, - 2~ 20 11 10 ::.> 

PHYLUM Arthropoda 
Class Crustacea 
Subclass Cirripedia 

3alanus cariosus 3.5 - 1 0.2 4 3 

B. salandula 85 - 22 20 60 40 

Chthamulus calli 41 - 50 20 13 10 

Pollicipes polymerus 17 - 0 0 24 20 

Subclass ~alacostraca 
Order Decapoda 

Cancer oregonensis 0 - 0 0 0 0 

Oedignathus inerr.1is 3 - 0 0 0 0 

Paqurus sp. 0 - 160 64 0 0 

8 13 

Jun Aug Jun Aug 

0 0 0 0 

11 10 24 r 
0 

20 - 1 1 5 

52 30 10 40 

75 60 50 20 

19 10 0 0 

0 0 0 0 

0 0 0 L1 

0 16 0 0 

14 

Jun Aug 

0 160 

23 8 

4 0.6 

60 40 

45 5 

10 13 

0 .:.1' 

0 16 

0 160 

15 

Jun 

0 

36 

12 

375 

30 

1 

0 

0 

208 

Aug 

0 

30 

10 

10 

10 

1 

0 

0 

240 

~ 
w 
~ 



Table 18 cont'd 

e 4 5 7 

Date Jun Aug Jun Aug Jun Aug 

ZONE 3 cont'd 

FAUNA cont'd 

PHYLUM Echinodermata 
Class Asteroiaea 

Henricia leviuscula 0 - .::1 ~1 0 0 

Leptasterias hexactis 0 - 0 0 0 0 

Pisaster ochraceus " v - ..::::1 <.1 0 0 

Pycnopodia helianthoi~es 0 - 0 0 0 0 

Class Echinoidea 

Strongylocentrotus 
droebachiensis 0 - .::1 0 0 0 

s. franciscanus 0 - L1 0 0 0 

s. ourouratus 40 - 65 .1~ _J 45 45 

PHYLU:''i Chordata 
Subphylum Craniata 

tidepooi sculpins 
(cot tidae) 4 - 10 6 0 0 

8 13 

Jun Aug Jun Aug 

'1 "-1 0 £1 

0 0 0 ~1 

..::1 1 4 2 
£1 0 0 0 

0 0 0 ~1 

0 0 0 ..::1 

25 30 40 49 

6 0 10 50 

14 

Jun Aug 

0 0 

0 0 

2 3 

0 0 

0 0 

0 0 

30 50 

,- 10 ;:) 

15 

Jun 

0 

0 

.c1 

0 

0 

0 

50 

3 

Aug 

0 

0 

0 

0 

0 

0 

40 

0 

~ 
~ 
0 



Table 18 cont'd 

Sample Site 4 5 7 

Date Jun Aug Jun Aug Jun Aug 

ZONS 3 cont'd 

FLORA 

PHYLUM Spermatophyta 

Phyllospadix scouleri 20 - .cs ~s 0 0 

PHYLUM Chlorophyta 

Cladophora sp. ~:-:; ...- - 0 0 0 0 

Codium rraqile 0 - .:s .£5 0 .:.5 

Sponqomorpha sp. 0 - "-5 0 0 "-5 

~ sp. 0 - L5 .£5 0 0 

PHYLU~ Phaeophyta 

Alaria marsinata 0 - 0 0 0 0 

~· nan a 5 - 0 0 0 0 

Egregia menziessii 0 - 0 ..£5 0 "5 

Hedophyllu@ sessile 60 - 60 60 50 40 

Leathesia difformis 0 - L5 £5 L5 L5 

Postelsia palmaeformis 10 - 0 0 0 0 

8 13 

Jun Aug Jun Aug 

~s 10 0 0 

0 0 0 0 

.:5 .cs .£5 .cS 

.£5 .£.5 .£::::: 0 .., 

..::s .:.5 ::> .::5 

0 0 0 0 

0 0 0 0 

.<::5 5 ..::s ..::s 
75 50 20 80 

0 ~s 0 0 

0 0 0 0 

14 

Jun Aug 

0 0 

0 0 

<:..5 .::s 
..::5 0 

..::s c::.S 

0 0 

0 0 

..::s <-5 

40 75 

0 0 

10 10 

15 

Jun 

0 

0 

0 

0 

.::s 

10 

0 

10 

10 
~c:: 

,J 

0 

Aug 

10 

'5 

0 

0 

c::.S 

5 

0 

10 

60 

0 

0 

p 
~ 
~ 



t'd 

e 4 5 7 

Date Jun Aug Jun Aug Jun Aug 

ZONE 3 cont'd 

FLORA cont'd 

PHYLU~ Rhodophyta 

3ossiella sp. 10 - 5 5 5 5 

Calliarthron sp. 10 - 5 5 ::l 5 

Callitha~nion 2ikeanum 0 - ~5 <:.:::; 
-' 0 0 

Corallina sp. 10 - 5 5 5 80 

Endocladia muricata 10 - 5 5 ::> 5 

Jesmarestia ligulata 0 - 0 0 0 0 

Giqartina sp. 5 - 0 0 0 '-5 
Halosaccion glandiforme 0 - L5 <-5 0 0 

Iridaea sp. 0 - 0 £5 0 0 

Lithothamnion sp. 10 - 5 5 ::> 5 

Microcladia borea:is 0 - 5 ::> 0 10 

Odonthalia floccosa 0 - ( 5 <:5 0 0 

Petrocelis sp. <5 - <5 0 0 0 

Porphyra sp. 0 - 0 £5 0 0 

Prionitis sp. <-5 - "5 <:.5 0 "-5 

Pterosiehonia bieinnata ..::s - .::5 l'5 0 0 

Rhodoalossum affine (5 - <5 <:5 0 0 
Rhodomela larix ..::s - 10 5 0 0 

8 13 

Jun Aug Jun Aug 

5 10 5 5 

5 5 5 5 

0 0 0 0 

5 5 5 10 
~s ~5 5 <:.5 

£.5 "5 0 0 

0 20 £:5 .:::5 

£5 .:.5 ~5 <-5 

£.5 .:::5 -" 5 <5 

5 5 10 <:.5 

5 5 0 0 

0 5 40 <-5 

0 0 0 0 

0 5 0 0 

0 0 <-5 .:..s 
0 0 0 "5 

.:-::> .:'5 0 0 
<5 5 <5 <5 

14 

Jun Aug 

5 5 

L.5 <:..5 

0 0 

10 10 

5 5 

0 0 

5 ::> 

<:::5 5 

.:..s <-5 

15 10 

0 0 

20 10 

0 0 

0 0 

'5 L5 

0 0 

0 0 
<5 <5 

15 

Jun 

10 

10 

0 

10 

20 

0 

L5 

<:.5 

60 

"-5 
"'-~ 

--
20 

0 

0 

0 

0 

0 

<5 

Aug 

10 

5 

0 

10 

10 

0 

5 

.<:5 

5 
<5 

-'5 

10 

5 

<5 

0 

0 

0 

<5 

~ 
.J:>. 
N 



Table 18 cont'd 

Sample Site 4 5 7 

Date Jun Aug Jun Aug Jun Aug 

ZONE 4 

r'AUNA 

PHYLUI\1 Porifera 

unidentified species 10 - 0 0 0 0 

PHYLUJ'v1 Mollusca 
Class Amphineura 

Cryptochiton stelleri 0 - 0 0 0 0 

Katharina tunicata 2 - 0 0 0 0 

Tonicella sp. 0 - 0 0 0 0 

Class Gastropoda 
Subclass Prosobranchia 

Acmaea mitra "-1 - 0 0 0 0 

Calliostoma ligatum 0 - 0 0 0 0 

Diodora aspera 0 - 0 0 0 0 

Notoacmea persona 0 - 0 0 0 0 

N. scutum 160 - 0 0 0 0 

Searlesia dira 0 - 0 0 0 0 -
PHYLUM Echinodermata 
Class Asteroidea 

Henricia leviuscula L1 - 0 0 0 0 

Pisaster ochraceus ~1 - 0 0 0 <..1 

Pycnopodia heliantholdes n 0 - n 0 n 0 () 0 () 0 

8 13 

Jun Aug Jun Aug 

15 10 ~ 5 .!:5 

0 0 t-1 0 

0 0 0 0 

0 0 .::1 0 

0 0 3 0 

0 0 0 0 

0 0 ~1 0 

0 0 16 0 

0 0 0 0 

0 0 0 0 

0 0 <:1 0 

0 0 0 0 
n 0 1"1 0 I .., .(1 1"1 0 

14 

Jun Aug 

5 -

'-1 -
() -

~1 -

3 -
0 -
0 -

12 -
0 -
0 -

0 -
0 -
1"1 0 

15 

Jun 

.!:5 

0 

0 

0 

3 

<-1 

0 

0 

0 

~1 

0 

0 

" 0 

Aug 

-

-
-
-

-
-
-
-
-
-

-
-

!--\ 
oj::>. 
w 



Table 18 cont'd 

Sample Site 4 5 7 

Date Jun Aug Jun Aug Jun Aug 

ZONE 4 cont'd 

FAUNA cont 'd 

PHYLUM Echinodermata 
Class Echinoidea 

Strong~locentrotus 
iranciscanus L1 - 0 0 0 0 

s. purpuratus 45 - 0 0 Q 10 ..-' 

FLORA 

PHYLUM Spermatophyta 

Phyllospadix scouleri 0 - 40 40 30 25 

PHYLUM Phaeophyta 

Alaria marginata 0 - 5 5 0 0 

Costaria costata 0 - 0 0 0 0 

Eqregia menziessii 0 - 5 10 0 0 

Laminaria setchellii 40 - 40 40 40 40 

Lessoniopsis littoralis 10 - 0 0 20 20 

Nereocystis luetkeana 0 - 10 10 10 10 

Postelsia pal~aeformis 0 0 0 ... 5 - :) 

. 
8 13 

Jun Aug Jun Aug 

0 0 ~1 0 

0 0 55 50 

20 10 5 5 

0 0 30 25 

0 0 50 25 

0 0 0 0 

40 20 30 25 

0 0 0 0 

0 0 40 40 

0 0 0 0 

14 

Jun Aug 

.::.1 -
40 -

5 -

50 -
0 -
0 -

30 -
0 -
0 -
0 -

15 

Jun 

0 

50 

30 

0 

0 

0 

40 

<5 

0 

0 

Aug 

-
-

-

-
-
-
-
-
-
-

~ 
.p. 
.p. 



Table 18 cont'd 

:e 4 5 7 

Date Jun Aug Jun Aug Jun Aug 

ZONE 4 cont'd 

FLORA cont'd 

PHYLUM Rhodophyta 

Bossiella sp. 10 - 10 10 5 5 

Calliarthron sp. 10 - 10 10 5 <:5 

Corallina sp. 10 - 10 10 5 15 

Constantinea simplex 0 - 0 0· 0 0 

ErJ::thro,ehJ::llul:l 
delesserioides 5 - 0 0 0 0 

Iridaea sp. 0 - £5 .cs 0 0 

Lithothamnion sp. .c:s - 5 5 5 5 

O,euntiella californica 0 - 0 0 0 0 

Microcladia coulteri 20 - 5 5 0 0 

Petrocelis sp. 0 - 0 0 0 0 

Rhodoqlossum affine 20 - 5 5 5 .. <5 
-

8 13 

Jun Aug Jun Aug 

5 5 0 0 

5 ..::.5 0 0 

5 10 0 0 

0 0 <:::5 £5 

0 0 0 0 

<:5 £.5 0 0 

5 £.5 20 10 

<:::5 £5 £5 .:-5 

0 0 <5 £.5 

<5 <::5 0 0 

5 <:.5 <5 <"5 

14 

Jun Aug 

0 -
0 -
0 -

<-.S -
0 -
0 -

20 -
.:-5 -
..::.5 -

0 -
<5 -

15 

Jun 

15 

15 

5 

.:::.5 

0 

~5 

<5 

0 

0 

0 

40 

Aug 

-
-
-
-
-
-
-
-
-
-
-

~ 
~ 
U1 
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Table 19. Seasonal observations of fauna and 

flora on semi-exposed boulder beaches, 

Thrasher Cove, West Coast Trail Section 

(1977). (No.;m2 ) 
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Table 19 

Species 

ZONE 1 

FAUNA 

PHYLUfvl l\1oll usc a 
Class Gastropoda 
Subclass Prosobranchia 

Littorina scutulata 

L. si tkana 

PHYLUM Arthropoda 
Class Crustacea 
Subclass Cirripedia 

Balanus glandula 

FLORA 

Lichens 

Verrucaria sp. 

ZONE 2 

FAUNA 

PHYLUr'1 l\·1oll usc a 
Class Gastropoda 
Subclass Prosobranchia 

Collisella digitalis 

c. pelta 

Littorina scutulata 

L. sitkana 

Notoacmea persona 

N. scutum 

Thais emarginata 

T. larr.ellosa 

June 

48 

208 

1,000 

80 

208 

48 

100 

2,300 

48 

16 

0 

0 

Aug. 

32 

250 

1,500 

80 

196 

32 

90 

1,900 

0 

32 

16 

6 
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Table 19 cont'd 

Species 

ZONE 2 cont'd 

FAUNA cont'd 

PHYLUM Arthropoda 
Class Crustacea 
Subclass Cirripedia 

Balanus cariosus 

12.· glandula 
Chthamulus dalli 

Subclass Malacostraca 
Order Decapoda 

Hemi:;arapsus nudus 

Pagurus sp. 

Order Isopoda 

unidentified species 

PHYLUf\1 Chordata 
Subphylum Craniata 

tidepool sculpins 
(cottidae) 

FLORA 

PHYLUI'-~ Phaeophyta 

Fucus distichus 

Leathesia dif:formis 

PHYLUf\1 ~hodophyta 

Halosaccion :;alandiforme 

Giqartina sp. 

r·:icroclaC.ia borealis 

Petrocelis sp. 

Poq2hJ:ra sp. 

Rhocorr.ela larix 

June 

75 

4,200 

400 

160 

0 

368 

10 

60 

<5 

10 

<::5 
,-

:J 

,(_ 5 

<5 

10 

Aug. 

1,200 

5,200 

1,000 

112 

16 

250 

5 

30 

<5 

5 

<::5 

0 

..:::s 

0 

5 



Table 19 cont'd 

Species 

ZONE 3 

FAUNA 

PHYLU1'1 Cnidaria 
Class Anthozoa 
Order Actiniaria 

- 149 -

unidentified species 

PHYLUN Nemertea 

unidenti:ied species 

PHYLUi'1 7-~oll usc a 
Class Gas;:ropoda 
Subclass Prosobranchia 

Collisella digitalis 

C. Eelta 

Lacuna sp. 

Notoacmea persona 

I'l. scutum 

Thais emarginata 

T. lamellosa 

Class Bivalvia 

Mytilus californianus 

r~i. edul is 

P~YLUM Arthropoda 
Class Crustacea 
Subclass Cirripedia 

Balanus cariosus 

3. glandula 

Subclass Malacostraca 
Order Decapoda 

Pagurus sp. 

June 

1 

10 

160 

0 

0 

48 

0 

16 

12 

160 

2,000 

900 

7,500 

160 

Aug. 

1 

5 

0 

32 

16 

0 

16 

0 

10 

200 

1,900 

1,200 

7,000 

16 
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Table 19 cont'd 

Species 

ZONE 3 cont'd 

fAUNA cont'd 

PHYLUM Arthropoda 
Class Crustacea 
Subclass Malacostraca 
Order Isopoda 

Exosehaeroma sp. 

Idotea sp. 

PHYLU:V! i3ryozoa 

unidentified species 

FLORA 

PHYLUf'·i Spenna tophy ta 

Phyllospacix scouleri 

P !-!YL ur,,i C1lorophyta 

SEOnSJomor,eha sp. 

Ulva sp. 

PHYLUr~ Phaeophyta 

Fucus distichus 

Hecoeh~{ll urn sessile 

Leathesia difiormis 

PHYLUf,'i Rhodop:1y ta 

Dilsea californica 

Halosacc.i.on glandiforme 

rlilden::>randia sp. 

Iridaea sp. 

Oc.ionthalla l'loccosa 

June 

0 

0 

5 

20 

£:5 

£.5 

0 

40 

0 

0 

-'5 

.::s 
(5 

0 

Aug. 

16 

36 

50 

0 

5 

(. 5 

10 

£.5 

-'5 

10 

<:5 

0 
.c:-;) 
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Table 19 cont'd 

Species 

ZONE 3 cont 'd 

FLORA c·::mt'd 

PHYLUf'1 Rhodophyta cont'd 

Petrocelis sp. 

Prionitis sp. 

Ralfs.:!.a sp. 

Rhodomela larix 

ZONE 4 

FAUNA 

PHYLUf\1 Porifera 

unidentified species 

P:-IYLUI'i Annelida 
Class Polychaeta 

Eudistylia vancouveri 

PHYLUfJi ~1oll usc a 
Class Amphineura 

Katharina tunicata 

r--:opal ia spp. 

Class Gastropoda 
Subclass Prosobranchia 

Collisella pelta 

Diodora aspera 

Class Bivalvia 

Tresus sp. 

-
June 

L5 

L5 

£.5 
L,... 

;) 

5 

5 

4 

<-1 

16 

4 

Aug. 

"-5 

L 5 

"'-5 

£.5 

5 

5 

1 

3 

4 
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Table 19 cont'd 

Species 

ZONE 4 cont'd 

FAUNA cont'd 

PHYLUM Arthropoda 
Class Crustacea 
Subclass Cirripedia 

3alanus cariosus 

B. qlandula 

Subclass Malacostraca 
Order Isopoda 

Idotea sp. 

Order Decapoda 

Pagurus sp. 

PHYLUM Echinodermata 
Class Holothuroidea 

Parastichopus 
cali:fornicus 

FLORA 

PHYLUr: Spermatophyta 

Phyllospadix scouleri 

PHYLUfl Phaeophyta 

Alaria marainata 

PHYLW!, Rhodophyta 

Ahnfeltia plicata 

?arlowia moll is 

Gigartina sp. 

Iridaea sp. 

June 

112 

2,200 

96 

240 

60 

30 

<S 

0 

~s 

<5 

Aug. 

500 

3,500 

16 

112 

0 

50 

10 

£5 

"'5 

<5 

0 



- 153 -
Table 19 cont'd 

Species June Aug. 

ZONE 4 cont 'd 

FLORA cont' d 

PHYLUf"l Rhodophyta cont 'd 

Lithothamnion sp. 5 ..:.5 

l\'licrocl adia borealis L5 ..:.5 

Odonthalia :Eloccosa ..:..5 <5 

Petrocelis sp. <5 c:::s 
Prionitis sp. .c5 <5 

Ptilota sp. 0 <5 

Rhodoglossum affine C:..5 <..5 
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2igure 2. Heavy set of acorn barnacles, Cox Point, 
Long Beach Section (1S?'7). 
(Area: 35 em x 25 em) 
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Figure 6 . Re -colonization of a cleared one m2 plot at Cox 
Point , Long Beach Section (July 197 7 ). 
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Figure 8. Total length frequency distribution of sea mussels 
removed from plots at Quisitis Point, Long Beach 
Section (1977). (Measurements grouped into 10 mm 
size classe::s.) 
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BROKEN GROUP ISLANDS, BARKLEY SOUND 

.. 

Scale of Meters 

Figure 10. Location of intertidal fauna and flora survey sites, 
Broken Group Islands Section (1977). 
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Figure 11. Location of subtidal fauna and flora survey sites, 
Broken Group Islands Section (1977). 





rl\ 
(;.;;} 

~ 
~ 

- 177 -

Qt 

~ 0~ f 

0 ~oooooOooo:o;::/ <a :ooooooo #p 

0000 : 000 0000 • 

3 :0000 00 0000;0 0 

M w 

~ 
~ 
~ -vv 

8 1-0 K E N G R 0 U P I S l A N 0 S , 8 A R K L E Y 50 U N 0 

Q 
0 

0 

0 

0 

• 

• 

-

0 2000 

Scale of Meters 
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APPENDIX 1 

Terms of Reference 





INTROOUCTION 
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PARKS CANADA 

TERMS OF REFERENCE 

FOR 

MARINE RESOURCE INVENTORY 

IN 

PACIFIC RIM NATIONAL PARK 

APRIL 20, 1977 

The following terms of reference were initially prepared by 

Miss J. Charlene Lee and Dr. N. Bourne, Fisheries and Marine 

Services (February, 1975) and subsequently modified as follows: 

- March 1975: by c. Zinkan (Parks Canada), to 

satisfy Parks Canada format requirements. 

- February 18, 1976: by c. Zinkan, to update the 

terms of reference as agreed at a review meeting 

in the Park, February 11, 1976. 

March 31, 1977: by P. Benson and L. Mcintosh, to 

update the terms of reference as agreed at a review 

meeting in the Park, March 9, 1977, and to accommo­

date a change in contract responsibility from 

Fisheries and Marine Services, O.O.E. to Lee & 

Adkins Ltd., Biomarine Consultants. 

Commencing the 3rd year (1977~1978), the Pacific 

Biological Station will no longer be administering 

this project. The contract will now be written 



1. 

- 188 -

directly between Lee & Adkins Ltd., Biomarine 

Consultants and Parks Canada, and the latter will 

assume contract administration. The intent of these 

terms of reference remains unchanged from those 

developed when the project was initially envisaged. 

The principal researcher (J.C.Lee), principal advisor 

(N.Bourne), and the privileges offered by the Pacific 

Biologica~ Station (consultation, lab facilities, 

publication) will also remain. The continuing interest 

of the Station in this project and their offer of 

assistance to ensure that the project requirements 

are adequately met are recognized as essential by all. 

Purpose 

The principal aim of this project is to undertake a biophysical 

resource inventory of the marine flora and fauna of the Pacific 

Rim National Park. The study will include: 

1) 

2) 

3) 

4) 

a qualitative assessment of the marine flora and fauna 

within the Park borders; 

a quantitative assessment of these organisms; 

a description of their habitat type; 

an evaluation of the effect of recreational pressure 

and human encroachment. 

This information is required to ensure effective Park planning, 

interpretation and management and is an integral part of the 

Rescurce Inventory program for Pacific Rim National Park. 
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2. Project Area 

Studies will be undertaken concurrently in all three phases of 

Pacific Rim Natlonal Park. In the initial year emphasis will 

be placed on the Long Beach Section because: 

1) 

2) 

3) 

easy access; 

acute recreation pressure; 

relatively few habitat types are present in this area. 

Studies will be initiated in all three phases of the 

Park during the first year and emphasis will increase 

in Phases 2 and 3 after the initial year. 

The boundaries of the study area will extend from the high-tide 

to subtidal depth o: 18m ($10 fathoms, ~60ft.). 

3. Project Requirements 

Major emphasis in the studies will be on the invertebrate 

populations within the Park. However, attention will also be 

given to the fish populations. 

Because the lower limit of the photosynthetic zone and of most 

diving is 15m <=so ft.), data requirements for depths greater 

than 15m will be extrapolated from sampling etc. done at 

shallower depths where possible. 

More specifically but without limiting the generality of the 

foregoing, the project requirements include: 

3.1 Update of Fisheries Research Board of Canada Manuscript 

Report No. 1276; Marine Bibliographical and Review 
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Study of Pacific Rim National Park. This report was 

undertaken under contract to Parks Canada in 1973. 

Specifically information concerning species habitat 

lists and references acquired after 1973 shall be 

gathered and the status of all work listed under 

"Current Research Projects" in MS Rept. No. 1276 in 

addition to other recent projects and data collections 

shall be ascertained and documented. 

3.2 Studies will be undertaken concurrently in all three 

phases of the Park under the following general schedule. 

3.2.1 

3.2.2 

Baseline Studies 

From systematic and distributional studies qualitative 

data will be gathered to: 

( i ) Correct and broaden information on habitat 

types, zonation and species lists. 

(ii) Determine areas of uniqueness (e.g., habitat 

types and/or species populations). 

(iii) Establish control and recreational pressure 

study sites for each habitat type. 

Long-Term Studies 

Ecology and community structures will be continuously 

studied seasonally and yearly in intertidal and sub-

tidal (where possible) areas using transect and random 

sampling procedures. Quantitative data obtained will 

be required to: 

( i ) Determine populations of marine organisms 

and monitor fluctuations in these populations. 
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(ii) Assess adult populations and recruitment of 

marine organisms particularly in areas where 

recreational pressure is greatest, i.e., 

(iii) 

are populations in danger of being seriously 

depleted? 

Determine if any populations will require 

further protection. 

(iv) Identify potential locations for intertidal 

and subtidal trails where collection of 

specimens is permitted and where collection 

is not permitted. 

(v) Determine recruitment and mortality rates 

and whether bag limits are needed for species 

which will be taken in the recreational 

fisheries: clams, fish, oysters, abalone, etc. 

3.3 Description of Habitat Types 

The marine ecological parameters and habitat types 

within the project area will be identified, mapped 

and described. The descriptive format shall allow 

easy comparison of one habitat type to another. All 

criteria used in habitat identification shall be 

3.4 Sampling will be confined primarily to the period 

March to December. During the remainder of the time, 

samples will be identified, data analyzed and reports 

prepared. A tentative sampling schedule is outlined 

on the following pages. 
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Submission Requirements 

Yearly reports, similar to Manuscript Report No. 1276, will 

be submitted. A final report at the end of the 5-year study which 

will summarize all work will also be prepared. 

The annual report will include all results of work outlined in 

Section 3. Future submission requirements will be based on 

review of the annual report. The annual reports will be sub-

mitted in twenty-five (25) copies. 

5. Project Cost 

The total cost of work for the 1977/78 contract year shall be 

$29,000.00. Payments will be made as follows: 

5.1 Upon receipt of a firm outline of proposed field work 

for the 1977/78 field season, on or before May 1, 1977; 

the sum of $12 200.00 

Upon the receipt of a progress report which may be an 

oral presentation at the Park; on field activities 

during the 1977/78 season on or before Aug. 1, 1977; 

the sum of $ 8 700.00 

5.3 Upon receipt of a written progress report on or before 

December 1, 1977; 

the sum of $ 4 000.00 

5.4 Upon receipt of the final report for 1977/78 on or 

before March 31, 1978; 

the sum of $ 4 100.00 
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6. Completion Schedule 

At present the project is planned to be conducted over a 

5-year period, 1975/76-1979/80 inclusive. 

..., 
I • r-~a ter ial Supply 

The contractor shall provide all material and equipment 

required for the completion of the study with the exception of: 

7.1 Chronaflex Dase maps, transparencies, and/or paper 

prints of the area at a scale of 1:12,500, 1:25,000 

and 1:50,000 for final mapping. 

7.2 For the ~ield season 1976/77 to 1979/80 inclus~ve 

Parks Canada will make available 1 zodiac boat (Grand 

rapid III) with 20 hp motor and a smaller 7 hp backup 

motor. Parks Canada will also attempt to provide 

cabin facilities in the Broken Islands Group, Jaques 

Island, and will encourage staff assistance in diving 

when staff time permits. 

7.3 For the fielc season 1977/78 Parks Canada (P.R.N.P.) 

will provide 1 VHF radio (GE model) and charger with 

aH:aline battery. 



- 194 -

APPENDIX A 

SPECIAL CONDITIONS 

1. 

2. 

3. 

4. 

s. 

6. 

7. 

8. 

9. 

The contractor shall beJ 

Lee & Adkins Ltd., 
Biomarine Consultants 

The principal researcher shall be: 

(Miss) J. Charlene Lee 

The contract supervisor shall be the Resource Studies 

Manager, Parks Canada Calgary. 

All reports shall be sent to: 

Director 
Western Region 
Parks Canada 
Department of Indian and Northern Affairs 
134 - 11 Avenue S.E. 
Calgary, Alberta 
T2G OXS 

Attention: Resource Studies Manager 

The field supervisor shall be the Superintendent, 

P.R.N.P. Park, or his designate. 

The contractor agrees not to transfer the responsibility 

to a third party without the consent of the Department. 

The contract price includes all- expenses which may 

be recovered by the contractor from Parks Canada in 

connection with the work. 

The contractor shall supply all equipment and materials 

required for the study, except where otherwise specifi-

cally noted in this contract, and shall provide all 

necessary assistance and pay all incidental expenses. 

The final report will be professionally adequate in 
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conten~, presentation and terminology, and oi a GUallty 

such that it could, at the discretion of ~1e Director, 

Parks Canada, be publisheci. 

The reports paid for under this contract a~e the 

property of the Govern~ent o: Canada. 

9.1 In this section, 

a) "copyright \·'fork" r;;eans any 1.:10rk in vJhich a 

copyrisht may subsist, produced in or as a 

result of performing the contract. 

"publ:ca'.:ion" or "publish" do not include 

disclosure to an academic supervisor or 

appraiser for the sole purpose of academic 

1 +- • eva~ua_::!.on. 

9.2 Copyright in any copyright work vests in Her Majesty 

but in any publication of such work ~Y or on behalf 

o.: Her ~'rajesty the contrioution of ti1e contractor and 

o~ the author shall be acknowledged. 

9.3 The contractor and the author each shall have a 

royalty ~ree non-exclusive licence to publish or have 

published any copyright work in the course of the 

normal disse~ination of knowledge in the subject field, 

but they shall not publish or have published any copy-

right wor~ during the per~ormance of the contract or 

for a period of three months thereafter without the 

prior wri~ten consent of the Minister. 

9.4 Any copyright work published by or on behalf of the 

contractor or the author shal~ acknowledge that the 
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work was perfor~ed under contract with Her Majesty 

unless ~he ~inister gives notice to the contrary. 

S.5 The c~pyright and all proprietary rights of owner­

ship or use of any and all slides, photographs 

positives and/or negatives sketches or other 

illustrations made, or taken by the contractor in any 

way related to the work to be performed under this 

contract shall be::.ong to Her r-1ajesty the Que.en in 

ri;nt of Canada. 

10. Collection of specimens will be strictly limited to 

those specified or made necessary by the terms of 

10.1 

10.2 

10.3 

10.4 

the contract. The contractor and his designated 

assistants shall comply with the following requirements 

when collecting specimens under the contract agreement. 

Carry the collecting permit supplied by Parks Canada 

at all times when engaged in collecting activities 

or when in possession o~ specimens and present it 

upon request of Parks Canada staf~ or R.C.M.P. officers; 

Obtain any perr.1i ts that may be required by other 

agencies relating to collection of certain species or 

types of specimens; 

Qj~ain specific authorization from the Director, 

Nat~onal and Historic Parks Brancl1, before collecting 

specimens of species considered to be rare or endangered 

in Canada. 

Refrain fro~ collecting spec~mens where such action 

;·;1ay ;1azard t!1e status oi the species in th~ Park or 
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when an individual is associated with. a next or with 

young; 

10.5 Refra~r. ~rom collecting spec~mens in the ParK when 

the intent of the contract can be met by collection 

of taxonomically comparable specimens from areas 

adjacent to the Park; 

10.6 Comply with conditions specified on the permit. 

11. The contractor shall be allowed access to reports in 

the Research and Resource Inventory collection which 

pertain to the project and, where necessary, may be 

provided access to pertinent information from Branch 

Such material is located at Branch Headquarters, 

~egion~l Office, and Park Offices and shall be utilized 

at these places. 

12. The contractor shall inform the field supervisor in 

advance of plans for field work in the Park and shall 

make arrange;.!ents so that the field supervisor is 

kept in::orrned of progress. 

13. At the start or the ~ield work in the Park (each 

season), the contractor or an authorized represent-

ative shall meet with the field supervisor and such 

Park staff as he designates to review his plans for 

the season. 

14. Prior to leaving the Park (for the season), the 

contractor or a·designated representative shall meet 

with the field supervisor to review progress and 

inform him of any important results to date. 
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15. Interim progress reports shall be submitted in 

one (1) copy only, both maps and text. The original 

o~ the final annual reports including original 

illustrative material (e.g. negatives) will be 

deposited at the Pacific Biological Station. 

16. The contractor shall maintain a clbse liaison with 

the Resource Studies Manager, Western Regional Office, 

and shall arrange for the work to be reviewed at 

critical points in the project. 

17. Upon completion of each year's final report, the 

contractor should be prepared to give a seminar on 

the research to provide all interested Park personnel 

with a better understanding of the results, purpose, 

and methodology of t..1is study. 

13. I~ requested, the contractor shall incorporate into 

the field party one Park Warden, designated by the 

Field Supervisor, and shall instruct the Park Warden 

in any techniques on methodologies which might be 

required to supplement or up~ate the marine resource 

inventory data. Warden involvement will be encouraged, 

but due to manpower limitations it may be restricted 

by previous scheduling or emergency operations. 
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