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by

Daniel Gotshall et. al.

ABSTRACT

A preoperational ecological study of a proposed nuclear
power plant site on the Mondocino Ceunty coast was initiated
in September 1971. The study resulted frow an agreement be—
tween the Pacific Gas and Electric Company and the Califor-
nia Department of Fish and Gawme signed in July 197l. 1In the
agreement, Pacific Gas and Flectric Company provided funds
for the Departument's studies of the site.

’ Studies of the subtidal animsl and pilant communities werc
conducted by divers trom September 1971 through March 1973;
intertidal animal znd plant populationz were surveyed from
Hovember 1971 through February 1973. Sportfisheries for ab-
alone and finfish were surveved during 1972 and Spring of 1973.
Stomach contents of many of the more abtundant subtidal and
intertidal fishes were examined.

A1l of these studies were rdesigued to determine the dom-
inant species of plants, invertebrates and fishes in *the var-
ious communities, their relative abundance, and wiere appli-
cable, size composition, predators aznd competitors.

The parameters developed from these studies would be uged
for comparison with similsr studies conducted after the pro-
posed plant went into operation to determine what effeci con-
struction and operation of the plant might have on the vaxr-
ious plants and animals studied.
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INTRODUCTION

Based on an ever increasiﬁg dewmand for electrical-energy by consumers
and a call for "clean" energy sources by envircnmentalists, it seems
inevitaple that fission-driven nuclear plants will proliferate. Vast
amounts of water are required to cool a tvpical nuclear power plant,
thus many are, or are pianned to be, located near ocean waters. This
cooling water is raised an average of 10 C (40 F) zbove ambient temperature.
The potential impact on our coastal waters and their contained life
could be substantial. Due to this potential impact, federal and state
regulations now require environmental studies be performed at every
proposed power plant site.

This report covers one such study which began in July 1971 when an
agreement between the Pacific Gas and Electric Company and the California
Department cf Fish and Game was signed. In this contractual agreement,
Pacific Gas and Electric Company furnished the necessary funds te the
Department of Fish and Game to conduct preoperational ecological studies
at the company's préposed Mendocino atomic power plant site near Point
Arena, California. ‘; SRR e o e ReReEs e

The coastline of the Pcint Arena area is an oétéﬁ rigorous environ=
ment situated on the Sén Andreaé‘fa;iﬁ at tﬁéteéﬁtérg‘ggée.;f»the‘Paqifieww
crustal plate. Therf;ult findé its ééntinental terminus about 8 km (5 mi)
north of the Poiant Arena area in the region of Alder Creek. It is the
relative northwestward movement of this plate's eastérn edge that has
created the promontory of Point Arena which is often subjected to weather
conditions usually more harsh and forbidding than the neighboring coastal

areas to the north and south.

‘O
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The Point Arena coastal area is characterized by high 12-61 m
(40-200 ft), steep bluffs composed of stratified sedimentary rocks of
the Monterey formation. These Miocene cliffs are footed by horizontally-
eroded, anticlined strata which form intertidal bench areas. These bench

areas generally follow coastal contours and range in widths from a few

" feet to more than 61 m (200 ft). The heights of the benches vary from the

zero tide mark to approximately 2.4 m (8 ft) above MLLW. Surge channels
and "potholes" occur regularly in these areas. Subtidally, benches con-
tinue to depths of at least 30 m (100 ft) and forﬁ reefs and pinnacles
with vertical profiles from a few inches to about 9 m (30 ft).

Department biologists spent 606 man~days at the site conducting
intertidal and subtidal ecological.surveys, and censusing the sport-
fishery in the area.

The objectives of the ecological studies were to develop quantita- .
tive and qualitative biological descriptions of the biotic communities
near the proposed plant site, with particular emphasis on important sport
and commercial species. Quantitative data would be used to develop
simple indices or paramenters for a base line that could be compared tc
results of postoperational surveys to immeasure the effect on the variocus
communities due to construction and subsequent discharge.

Our quantitative studies include stratified random sampling of
subtidal and intertidal invertebrates and brown and red algae. A
survey of the sport abalone gnd finfish fisherigs was conducted to
determine catch~per-unit-of-effort and species size and composition.

Qualitative studies were conducted on the food habits of representative

fishes. Species composition and interspecific relationships of the

intertidal and subtidal fishes were also considered.
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SUBTIDAL SURVEYS
Prepared by Daniel W. Gotshall, Laurence Laurent, Therese Hobén.
Methods

Subtital surveys were conducted in two areas: the central or out-
fall area, which extended from Arena Cove pier north to off the Lorén
station, and the North Coﬁtrol Area, which included the area between
Sea Lion Rocks and the Point Arena Lighthcuse (Figures 1 and 2). Both
areas were divided inﬁo small blocks, 61 m (200 ft) on a side. Each
block constituted a possible station location. In January 1972, the two
areas were further stratified into shallow, mid- and deep-depth zones.
The number’of stations selected for each zone was based on the total area
of the zoune. The blocks were given permanent numbers, and stations for
each survey were selected from tables ¢f random numbers. Stations were
located with the project boa;,-utilizing fathometer and triangulation
with a hand bearing compass.

During the pre-survey conducted in Septémber 1971, we used a2 30 m X
2 m (100 X 7 ft) transect, with each. diver recording the organisms within
I m (3.3 ££) of his side of the transect. The transect was run parallel
to shore with the starting point at the boat's anchor. The survey area
was modified to a 20 m2 (327 ft2) arc after the Sentember 1971 pre-survey
because of the great changes in depth encountered along some of the 30 m
{100 ft) transects. These;changes in depth along the 30 m (100 ft) line
resulted in a wide variety of habitat types and animal communities. The-

30 m2 (327 ftz) arc generally provided a more uniform survey area.
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All recognizable brown algae, invertebrates énd fishes were recorded
on plastic slates during the pre-survey, and from the resulting species
list we selected 5 species of brown algae and 35 species of invertebrates
that were easily identified, non-cryptic, and large enough to be easily
. observed by divers. Our counts did not include cryptic juveniles or
adults, as we did not turn over rocks or probe into holes and crevices.
Thus, our count is minimal, particularly in‘the case of red abalone,
Ha}iotis rufescens, which as juveniles tend to hide under rocks and in
crevices until they reach 9.2 or 12:2 cm (3.7-4.9 inches) in length.

These plants and animals were quantified at all 30 m2 arcs beginning in
January 1972. The divers also recorded depth, substrate description,
underwater visibility and, in most cases, the surface and bottom temperature.

Red algae species composition and abundance was 6btained at some
stations by removing all red algae within a randomly placed % m2 (2.7 ft2)
metal frame; the methods of processing the red algae samples are dis-
cussed in the section on intertidal surveys.

All fish observed within the survéy area were recorded and estimates

were made of their numbers.
Pre-survey (September 1971)

The pre-survey gave us the opportunity to iéarn about the area;
test our sampling methods; and, most importantly, iearn the flora and
fauna that we would be quantifying during future surveys. Many species
.were observed but not recorded by the divers, or if recorded, not quantified.

We occupied 12 random stations and one reconnaissance station during
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the pre-survey. All stations were in.the Central Area; depths ranged from
4.6 m-22.0 m (15.2-17.6 ft) and underwater Qisibility ranged from 3.0 m-
9.2 m (9.9-30.4 ft). |
Algae

Laminaria setchellii was the most frequently observed brown alga
and also the most numgrdus of the six species observed (Table 1). Bull
kelp, Nereocystis Zuétkeana, was observed at about one-third of the sta-
tions, and Desmarestia munda was present at 15% of the stations.
Porifera -

Sponges were recorded at only two of the stations; however, divers
did not consistently record fhis group‘of animals during the pre-survey.

Coelenterata

We recorded only four species during this survey period: the smgll
red anemone, Corynactis california, and hydrocoral, Allopora porphyra,
were the most abundant forms though each was recorded only once.

Mollusca

0f the 1l species recorded, only 5 were quantified (Table 2). Top
shells, Calliostoma spp. and turban svails, Tegula brunnea, were the most
frequently observed on the non-quantified molluscs. Red abalone, Haliotis
rufescens, averaging 12.67 per station, were the most abundant of the,
molluscs counted by the divers, and were presenﬁ at 53.8% of the stations,
but were not present at stations deeper than 13.6 m (45 ft). Pino abalone,
Haliotis kamtschatkana, were observed at 61.SZ.of the stations and flat
abalone at over 20% of the stations. The large chiton, Cryptochiton
stelleri, was second in abundance averaging 2.46 per station.

Echinodermata

We quantified 12 of the 15 (plus several unidentified) species ob-

served. The giant red sea urchin, Strongylocentrotus franciscanus, was
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TABLE 1. Sum aud Percent Frequency of Occurrence at Subtidal Stations
of Six Species of Brown Algae - Central Area - Mendocino Power
Plant Site - September 1971 (Pre-survey).

Sum Percent freq. Mean
Cystoseira osmundacea (1)=* 8.3 -
Desmarestia munda (2)* 16.7 -
Eérggia menaiesii 2 8.3 0.17
Laminaria setchellitl 5365 (1)* 58.3 487.73
Nereocystis luetkeanu 33 (2)* 33.3 3.30
Pterygophora californica 6 8.3 0.50

"% Number of stations where

stations not included in calculating mean.

organism was observed but not counted;
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TABLE 2. Sum and Percent Frequency of Occurrence at Subtidal Stations
of 17 Species of Invertebrates - Central Area - Mendocino Power
Plant Site — September 1971 (Pre-survey) .

Sum Percent freq. Mean
MOLLUSCA
Cryptbchiton stelleri 32 38.5 2.46
Haliotis kamtschatkana , 16 (1)* 61.5 1.33
Haliotis rufescens : B 152 (1)* 53.8 12.67
Haliotis wallalensis 4 23.1 0.31
Hinmnites multirugosus ' i 7.7 0.08
ECHINODERMATA
Cucumaria miniata : 2 ()*  23.1 0.17
Dermasterics imbricata 12 (1)* 38.5 1.00
Henricia leviuscula : ' 53 ()* 69.2 '4.42
Orthasterias Koehlert : 1 7.7 0.08
Pisaster brevispinus A 29 (1)* 53.8 2.42
Pisaster giganteus 5 30.8 0.38
Pigaster ochraceous 13 23.1 1.00
Pycnopedia helianthoides 4 (1)*  69.2 3.42.
Solaster dawsoni 1 7.7 0.08
Solaster stimpscni 3 (L*  23.1 0.25
Solaster spp. : 22 23.1 1.69
Strongy locentrotus franciscanus 174 (1)* 92.3 145.08
Strongy Llocentrotus purpuratus 196 15.4 15.08
TOTAL STATIONS 13

* Number of stations where organism was observed but not counted; stations

not included in calculatiﬁg mean.
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the most numerous, with a mean per station of 145.08, as well as the
most frequently observed echinoderm, appearing at 92.3%7 of the stations.
In fact, these urchins were the most numercus of all macroinvertebrates
quantified. The purple sea urchin, S. purpuratus, and starfish, Henricia

leviuscula, were second and third in echinoderm abundance respectively.

Results

Reé Algae

Less emphasis was placed on sampling subtidal red algae and although
the resultant data are not statistically significant, we feel that the
17.stations sampled reveal the dominant forms (Tables 3 and 4) and depict
the generalized patterns of species stratification by depth (Table 5).

A total of 22 genera (one unidentified), representing 29 species, was
found in the samples.

By frequencies of occurrence and abundance, there are six genera
of éoft red algae which must be considered dominant in the subtidai:
Botryoglossum, Callophyllis, Constantinéa, Opuntiella, Polyneura and
Schizymenia. Together these genera compose 77.1% of the samﬁled biomass
in the Central and Control subtidal areas.

The shallowest zone, 2.4 - 7.6 m (7.9 - 25.1 ft), yielded the
highest average biomass, 29.73 g/% m2 (1.5 oz/ftzj, with a total of 17
algal species. The midzones, 7.9 - 15.2 m (26.1 - 50.1 ft), showed a
lower average biomass, 11.25'g/%5m2 (0.58 oz/f£2), but had 21 species.
Only one station was océupied in the deepest zone, 15.6 - 22.9 m (51.5 -
75.5 £t),and showed a biomass of 2.80 g/% m> (0.14 oz/ft%) quadr-at com-

posed of four species.
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TABLE 3. Abundance of Subtidal Red Algae in Lm? Quadrats - Central
Area - Mendocino Power Plant Site - Upwelling Period 1972.

TOTAL STATIONS

2
(8.4 oz/ft")

Species Dry weight Percent Mean

| (g/%m?) frequency (g/tam?)
Botryoglossum furlowianum- 95.8 14.3 13.68

Botryog lossum ruprechtiana 9.5 14.3 1.36

Callophyllis crenulata 4.5 28.6 0.64

Callophyllis flabellulata 0.3 28.6 0.04

Constantinea simplex 6.7 14.3 0.96

Hymenena flabelligera 7.8 14.3 1.11

Hymenrena sp. 0.06 14.3 0.01

Odanthalia washingtoniensis 1.5 28.6 0.21

Opuntieila californica 4.2 28.6 0.60

Plocamium pacificum 6.5 14.3 . 0.93

Polyneura latissima 3.1 42.9 0.44

Pterosiphonia dendroidea Trace 14.3 Trace
Ptilota sp. 6.3 14.3 0.90

Rhodymenia pactfica 4.8 14.3 . 0.68

Schiaymenia pacifica 8.5 .42.9 1:.21

Stenogramma californica 0.3 14.3 0.04

Unidentified 3.0 42.9 0.43

TOTALS 162.9 23,26

(1.2 oz/ft?)
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TABLE 4. Abundance of Subtidal Red Algae in Lm? Quadrats - North Control
Area - Mendocino Power Plant Site - Upwelling Period 1972.

Species

Dry weight

Percent frequency

Mean

TOTAL STATIONS

(6.3 oz/ft2)

10

(g/4m”) (g/%m?)
Botryoglossum ruprechtiana 0.6 10.0 0.06
Botryoglossum sp. 2.4 20.0 0.24
Callophyllis crenulata 0.9 10.0 0.09
C&ZZophyZZis firma 0.6 10.0 0.06
. Callophyllis flabellulata 8.5 50.0 0.85
Callophyliis sp. 3.4 30.0 0.34
Constantinea simplex 42.6 40.0 4.36
Pryeella gardneri 1.8 30.0 0.18
Halymeria coccinea 0.2 10.0 0.02
Hedophyllum sp. 0.6 10.0 0.06
Eerposiphonia rigida 1.7 10.0 0.17
Hymenena flabelligera 0.6 10.0 5.06
Hymenena multiloba C.5 10.0 0.05
Iridaea sp. 6.1 19.0 0.61
Nienburgia andersont 3.1 10.0 C.31
0puntieZZa cali fornica 17.5 30.0 1.75
Pikea californica 0.8 10.0 0.08
Polyneura latissima 7.2 20.0 0.72
Pugetia fragilissima 4.6 30.0 0.46
Rhodymenia pacifica 15.0 10.0 1.50
Schizymenia pacifica 3.3 10.0 0.33
TOTALS 122.0 12.2

(0.63 oz/fté)
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Large Brown Algae

Five species of large‘b¥own algée observed in the subtidai transects
from January through September, 1972 were quantified. These algae pro-
vide the basis of support for the two major herbivores of the subtidal,
Strongylocentrotus franciscanus and Haliotis rufescens. The data for
the algae is presented in terms of total abundance during the sampling
program (Table 6), abundance by oceanographic period (Table 7), and‘
abundance by depth (Table 8).

Numerically the most abundant algae was Desmarestia munda which
occurred with a mean of 63.32 plants/30 m2 (327 ftz) station. This spe-
cies was abundant in the 2.4 - 7.6 m (7.9 - 25.1 ft) and 7.9 - 15.2 m
(26.1 - 50.1 ft) depths, but disappeared below the 15.2 m (5C.1 ft) mark.
D. munda also expressed a marked seasonélity during the oceanographic
periods. It was not observed in the Davidson Period (November-March),
reached peak numbers in tﬁe Upwelling Period (April-August), and appeared
to begin a decline during the Oceanic Period (September-October). 'Laminaria
setchellii was the next most common algae with 29.46 plants per 30 m2
(327 ftz) station. It was also the most consistent species, showing no
significant variation of its means from oceanographic period to another.
L. setcheilii was also the only brown algae observed in all three Aepﬁh zones.
A form closely related to L. setchellii, Pterygophora californica, was third
in overall abundance with 6.82 plants per 30 m2 (327 ftz) station, but showed
unexpected seasonal variation, possibly associated with vagaries of spatial
variation and low sample size in the Davidson and Oceanic Periods. The next
most common form was bull kelp, Nereocystis luetkeana, whose. well-documented

annual life cycle was reflected in our data. However, N. luetkeans, unlike
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TABLE 8. Comparison of Mean Numbers Per 30 m? Subtidal Station and Percent Frequency of Occurrence by

Depth (m) of Five Species of Brown Algae - Central and Worth Control Areas Combined - Mendocino
Power Plant Site - January through September 1972.

Y

Depth Range: . 2.4 - 7.6 7.9 - 15.2 15.6 - 22.9
Sum Fercent - Meap Sum Percent Mean Sum Fercent Mean
freq. freq. : freq.

Cystoseira osmundacea 36 25.0 2.25 17 17.4  0.74 0 0.0 0.00
Desmarestic munda 640 (1)* 8l.2 42.67 2463 (1)* 36.4 111.95. 0 0.0 0.00
Laminaria setchellii 658 (1)* 100.0 43.87 810 73.9  35.22 5 16.7 0.42
Nereoqystis Luetkeana 196 31.2 12.25 81 30.4 3.52 0 0.0 0.00
Pterygophera californica 262 638.8 16.38 8¢ 34.8 3.74 0 0.0 0.00

TOTAL STATIONS 16 23 12

* Number of stations where organism was observed but not counted; stations not included in
calculatirg mean.
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the other four quantified épecies in this study does not oécur ubiqﬁitously,
but in discrete "beds", and the overall mean of 5.43 plantsper station does
not reflect the actual densities of the kelp where it occurs. The last
species considered, Cystoseira csmundacea, is common at shallow depths

and also undergoes variation of abundance with oceanographic season.

Invertebrates

In addition to the 17 species quantified during the pre~survey, we
added 18 more species of macro-invertebrates that were readily recognizable |
and non-cryptic. These 35 species of invertebrates represented six phyla
and included all the various types of feeding behavior filter feeders,
herbivores, carnivores, and omnivores. The divers also recorded the
presence and subjective estimates of abundance of other invertebrates.

During 1972, we occupied 51 random stations; 8 during the Davidson

Current Period, 41 during the Upwelling Period, and during the Oceanic
Period. Eight reconnaissanée stations were also occupied during the
Oceanic Period. The early onset of southerly storms and generally severe
sea conditions which prevailed during the 1972-73 winter prevented us from
conducting any surveys during the Davidson Period. Underwater visibility
during the 1971-72 Davidson Period ranged from 1.5 to 6.1 m (5-20 ftj-
and bottom temperatures, 7.8 C = 10.0 C (46~ 50 F). (Appendix II).
During the Upwelling Period visibility generally increased, ranging from
1.5 to 7.6 m (5-25 ft). Bottom temperatures ranged from 7.8 C-- 11.1 C
(46 =52 F).

The Oceanic Period of 1972 was short-lived due to early onset of

southerly storms. Visibilities were usually poor, ranging from 0.9 -



-]

6.1 m (3-20 ft). Bottom temperatures were generally warmer ranging from
11.1 - 14.4 C (52-58 F).
Porifera

Only two of the several sponges observed and recorded have been
identified: the orange finer sponge, Haliclona sp. and the orange puff-
ball sponge, Tethya aurantia. When the two study areas are compared,
the frequency of oécurrence of both spécies_is almost identical. The
abundance of Tethya in both areas was about equal with a mean of 0.1l per
station in the Central Area and 0.13 per station in the North Control
Area (Table 9). Haliclona was abou£ 2.5 fimes more numerous in the Cen-
tral Area than in the North Control Area, and was the most abundant of
the two species. The differences in means and percent frequency cf occur-
rence for both species probably are not significant when the oceanographic
periods are compared, because of the small:numbér of stations occupiead
during the Davidson and Oceanic Periods (Table 10).

Some interesting trends are appareut when the numbers and frequencies
of plants and animals are compared by depth. The data have been arbitrar-
ily separated into three depth zones: shallow = 2.4 - 7.6 m (8-25 ft),
mid—range = 7.9 - 15.2 (26-50 ft), deep = 15.6 - 22. 9 m (51-75 ft).

In the Central and North Control Areas respectively, there were 7 and 9
shallow stations, 12 and 11 mid-range stations and 8 and 4 deep stations
(Appendices III-VI). Both species of sponges increased in abundance and
ffequency of occurrence with increase in depth (Table 11).

Coelenterata

Three species of sea anemones were quantified (TealZo spp.- includes

both species). Tealia lofotensis was the most frequently otserved
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TABLE 10, Comparison of Mean Number Per Subtidal Stations and Percent Frequency of Occurrence by Oceano-

graphic Period of Eight Species of Invertebrates — Mendocino Power Plant Site - January through
September 1972.

Davidson ~ Upwelling Oceanic
Percent Percent » Percent
Sum freq. Mean Sum freq. . Mean Sum freq. Mean
PORIFERA
Halieclona sp. 1 12.5 0.12 17 9.8 0.41 0 0.0 0.00
Tethya aurantia 2 (L)% 37.5 0.28 4 7.3 0.10 0 0.0 0.00
COELENTERATA |
Anthopleura artemesia =~ 15 12.5 1.88 34 (1)* 19.5 0.85 0 (1)* 50.0 0.00
Tealia cr&ssieornis 0 0.0 0.00 13 26.8 0.32 0 0.0 0.00
Tealia lofotensis 0 0.0 0.00 23 29.3  0.56 0 0.0 0.00
Tealia spp. ) 13 75.0 1.62 4 4.9 0.10 -0 0.0 0.00
ARTHROPODA
Loxorhynchus erispatus 2 12.5 0.25 20 29.3  0.49 0 0.0 0.00
CHORDATA
Stylea montereyensis 0 0.0 0.00 33 (1)* 36.6 0.82 0 0.0  0.00
TOTAL STATIONS 8 41 2

* Number of stations where organism was observed but not counted; stations not included in
calculating mean. '
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anemone in the North Control Area, while Anthopleura artemesia was the
most frequently observed.énd most ndme?ous anemone in thé Cent?al Area.

All three anemones increased in abundance with increasing depth (Table 11).
Mollusca’

The red .abalone was the most abundant of the 13 species quantified
in both the Central and North Control Areas, but ranked only fourth in
the overall abundance (Tabie 12). Next in abundance were the gumboot
chiton, Cryptochiton éteZZeri; the three-wing murex, Ceratostoma féliatum;
the spindle shell, Fusinus harfordi; and a nudibranch, Cadlina luteomarginata.
The mean counts per station for some of the animals were very similar
for both areas. The largest differences were reflected by the nudibranchs,
Anisodoris nobilis, Deﬁdrqdoris Ffulva and Austrodoris odhneri; the gum-—
boot chiton, Cryptochiton stelleri; the keyhole limpet, Diodora aspera;
Fusinus harfordi, and rock scallops, Himnites multirugosus. Most of
the differences recorded during the three different oceanographic periods
probably are due to differences in sampie size (Table 13).

The comparison of mean numbefs per station by the three different
depth groups has produced some interesting trends. Numbers cof Austrodoris,
Cadlina, Dendrodoris, Ceratostoma, Diédcra: Haliotis kamtschatkana, and
Hinnites increased with depth (Table 14).

Abalone were measured whenever possible; flat abalone ranged from
55 - 115 mm (2.2-4.6 iuches) in length; pinto abazlone ranged from 30 -

115 mm (1.2-4.6 inches) and red abélone ranged from 50 - 225 mm (2.0-9.0
inches) (Figure 3}.
Arthropoda

Loxorhynchus crispatus, the masking crab, was the only quantifiable

animal within this phylum. The other crabs and shrimp were either too

cryptic or toc small to quantify. The lack of large Cancer crabs, par-



Comparison of Mean Numbers Per Subtidal Station and Percent Frequency of Occurrence by

e A Depth of Eight Species of Invertebrates - Mendocino Power Plart Site - January through
September 1972.
Depth Range: 2.4~7.6 m 7.9-15.2 m 15.6-22.9 m
Sum Percent freq. Mean Sum Percent freq. Mean Sum FPercent freq. Mean

PORIFERA

Haliclona sp. 0 0.0 0.00 4 8.7 0.17 14 25.0 1.17

Tethya aurantia 1 6.2 0.06 2 (L)* 13.0 0.0§ 3 16.7 0.25
COELENTERATA

Anthopleura artemesia 4 12.5 0.25 17 (2)* 21.7 0.81 28 25.0 2.33

Tealia crassicornis 2 12.5 0.12' 7 26.1 0.30 4 16.7 0.33

Tealia lofotensis 6 31.2 0.38 6 13.0 0.26 11 33.3 0.92

Tealia spp. 4 12.5 0.25 10 17.4 0.43 3 16.7 0.25
ARTHRbPODA

Loxorhynchus crispatus - 2 12.5 0.12 16 34.8- 0.70 4 25.0 0.33
CHOPDATA

Styela montereyensis 22 43.8 1.38 9 (L)% 30.4 0.41 2 8.3 0.17
TOTAL STATIONS 15 23 12

* Number of stations where organism was observed but not counted; stations not

calculating mean.

included in

-.'[E_.
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ticularly C. antennarius and C. productus, in the subtidal was cbméletely
unexpected. Masking crabs wéré about twice as numeroué in the North
Control Area as in the Central Area (Table 9). Overall, they were more
numerous in the mid-range depths of 7.9 - 15.2 m (26.1-50.1 fi) than at
shallow or deep stations (Table 11).

Echinodermata

The giant red sea urchin not only was the most numerous of the 14
echinoderms quantified, they were also the most'numerous of all animals
quantified (Table 15). They were present at nearly every station and
the mean counts per station were surprisingly close for the Central and
North Control Areas. Imn fact, there was good agreement between the'two
study areas for most of the echinoderms; exceptipns were the mean-per-
station for Eupentacta quinquesemata, Pisaster hrevispinus and purple
sea urchins, S. purpuratus. The small red se=e star, Hemricia leviuscula,
was the most frequently observed echinederm and ranked third in abundance.
Differences in abundance aﬁd frequency of occurrence encountered in the
comparison betweenvoceanographic periods again are probably due to dif—
ferences in sample size (Table 16).

Giant red sea urchins were well distributed throughout the depth
ranges, but were most dense at mid-depths (Table 17). Purple sea uthins
were most dense at sﬁallow statiens and none were observed &eeper than
12.2 m (40 ft). (Appendix ITL-VI). Henricia increased in abundance with
increase in depth; this was also true for Dermastefias,QOrthasterias,
Pisaster brevispinus, &nd Solaster stirpsoni. Echinoderms that decreased
in abundance with depth included Cucwnaric, Zupentacta, and Pycnopodia.

(Subphylum Tunicata) The solitary tunicate, Styela niontereyensis,

was the only member of this group quantified. The density and fre-
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TABLE 17, Comparison of Mean Numbers Per Subtidal Station and Percent Frequency of Occurrence by
Depth of 14 Species of Echinoderms - Mendocino Power Plant Site - January through
September 1972,

Depth Range: 2.4-7.6 m - | 7.9-15.2 m 15.6-22.9 m

Sum Percent freq. Mean Sum Percent freq. Mean Sum Percent freq. Mean

Cucumaria mintata 25 56.2 1.56 31 34.8 1.35 12 50.0 1.00
Dermasterias imbricata 2 12.5 0.12 27 56.5 1.17 15 75.0 1.25
Eupentacta quinquesemita 131 68.8 8.19 111 34.8 483 29 50.0 2.42
Henricia leviuscula 60 75.0 3.75 129 73.9 5.61 112 100.0 9.33
Orthasterias koehleri 1 6.2 0.06 5 17.4 0.22 9 58.3 0.75
Pisaster brevispinus 14 31.2 -0.88 18 43.5 0.78 31 75.0 2.58
Pisaster giganteus 4 12.5 0.25 4 13.0 0.17 3 25.0 ‘ 0.25
Pisaster ochraceous | 4 18.8  0.25 15 0.35  0.65 3 16.7  0.25
Pycncpodia helianthoides 22 56.2 11.38 21 39.1  0.91 3 16.7 0.25
Solaster dawsont 1 6.2 0.06 5 17.4 0.22 2 16.7 0.17
 Solaster stimpsoni 2 12.5 0.12 6 21.7 0.26 5 33.3 0.42
Stichopus californicus 0 0.0 0.00 1 | 4.3 0.04 1 8.3 0.08
Strongy locentrotus franciscanus 857 81.2 53.56 ‘1529 78.3 66.48 376 100.0 31.3
Strongylocentrotus purpuratus 381 50.0 23.81 15 17.4 0.65 0 0.G 0.00

TOTAL STATIONS 16 23 12

-6€-



TABLE 18. Numbers and Percent Frequency of Occurrence of Five Species of Brown
Algae and 24 Species cf Invertebrates Recorded at Subtidal -
Reconnaissance Stations =~ Central Area - Mendocino Power Plant
Site - October 1972.

Sum Percent freq. Mean
ALGAE:
Dermapestia munda 69 25.0 8.62
Laminaria setchellii 235 75.0 29.38
Nereocystis luetkeana ’ 105 50.0 13.12
Pterygophera californica 401 62.5 50.12
INVERTEBRATES :
PORIFERA
Haliclona sp. 2 12.5 0.25
Tethya aurantia , ' 6 37.5 0.75
MCLLUSCA
Anisodoris nobilis 5 25.0 0.62 -
Archidoris montereyensis A 6 12.5 0.75
Cadlina lueteomarginata 11 50.0 1.38
Ceratostoma foliatum 14 (L)% 50.0 2.00
Cryptochiton stelleri 6 50.0 0.75
Dendrodoris fulva 3 37.5 0.38
Diaululu sandiegensis | 2 12,5 " 0.25
Diodora aspera | 14 87.5 1.75
Fusinus harfordi _ 17 (1)*  37.5 2.43
Haliotis kamtschatkana 10 5G.0 1.25
Haliotis rufescens ' 55 (1)*  87.5 7.86
Hinnites multirugosus 3 12.5 0.38



TARLE 18 (cont.)

41—

Sum Percent Freq. Mean
ECHINODERMATA
Dermasterias imbricata 3 12.5 0.38
Henricia leviuscula 44 ~87.5 5.50
Orthasterias Koehleri 1 12.5 0.12
Pisaster brevispinus 59 (1)* 87.5 8.43
Pisaster giganteus 2 25.0 0.25
Pycnopodia helianthoides 13 62.5 1.62
Solaster dawsoni 3 25.0 0.38
Solaster stimpsoni 4 37.5 0.50
Strongylocentrotus franciscanus 6fl (1)* 87.5 95.86
CﬁORDATA
Styela montereyensis .10 37.5 1.25
TOTAL. STATIONS 8

* Number of stations where organism was observed but not counted;
stations not included in calculating mean.
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guency of occurrence of Siyzla was aéout'the same in the Central -
and North Control Arcas (Table 9). 4They were most abundant at the
shallow water stations tTable 11).
~During October 1972, we occupiedeight reconnaissance stations within
Arena Cove in order to obtain a better understanding of the animal and
plant communities in this more ppotected environment. Stations were
purposely selected in kelp beds and in areas where there was no observ-
able surface canopy of kelp; this accounts for the complete absence of
bull kelp, Nereocystis luetkeana, at three of the stations (Table 18 and .
Appendix VI ), The mcst important observation is the correspondingly
high abundance of red abalone and kelp at Station 148 and the total

absence of red abalone and low abundance of kelp at Station 272.

Otherwise, the observed structure of the invertebrate community did

-

not change drastically in the reconnaissance stations from the observations
made previously about general abundance and depth distribution of species
from the randomly selected subtidal stations. Giant red sea urchins were very
common; the stations were too deep for purple sea urchins to be encountered.
The fairly abundant deeper occurring speciss, such as Pisaster brevispinus

and Henricia, were common, and red abalone were abundant at the shallower

stations.

Confidence Intervals

We have calculated confidence intervals for three species of brown
algae and seven species of invertebrates. These plants and animals all
nad relatively high frequency of occurrence. The 50, 75 and 95 percent
confidence intervals were calculated for the ﬁean-perwstation data for
the North Control and Central Areas and the three depth zones (Tables 19

and 20).



TABLE 19. Comparison of Means Per 30 m? Station and Confidence Intervals of 3 Species of Brown Algae

and 7 Species of Invertebrates - Central and North Control Areas - Mendocino Power Plant Site -
January through September 1972,

Central Area

Confidence Intervals (%)

North Control Area

Confidence Intervals (%)

Mean 50 70 95 Mean 50 70 95
ALGAE:
PHAEOPHYTA
Desmarestia munda 97.19 +56.64 +87.61 +170.59  25.043 +6.15 +9.52 +13.61
Laminaria setchellil 29.04 +7.56 +11.70 + 22.78 29.92  *6.74 +10.43  +20.37
Nereocystis luetkeana 9.89 + 4.45 +6.88 + 13.38 0.42 +0.18 + 0.28 + 0.54
INVERTEBRATES :
. MOLLUSCA
Cadlina lueteomarginata 2.18 + 0.34 +0.53 + 1.04 2.26 +0.55 + 0.85 + 1.68
Ceratostoma folliatum 3.15 +0.50 +0.78 + 1.51 2.85 +0.51 + 0.79 + 1.56
Cryptochiton stelleri 2,37 +0.49 +£0.76 + 1.47 4.88 +0.57 +0.88 + 1.72
Haliotis rufescens 5.11  +1.38 +2.14 + 4.15 5.50 +1.36 + 2.10 + 4.10
ECHINODERMATA
Dermasterias imbricata 0.92 +0.17 +0.26 + 0.51 0.79 +0.15 + 0.23 + 0.45
Henricia leviuscula 5.81 +0.76 +1.18 + 2.30 6.26 +0.93 * 1.44 + 2.82°
Strongylocentrotus franciscanue 54,81 + 6.97 410.78 + 20.95 53.42 +5.83 1+ 9.02 +17.61

_E 17..
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Giant red sea urchins produced the smallest confidence intervals in
both the Central and North Control Areas; 95% intervals were +20.95 and
+17.61 for means of 54.81 and 53.42, respectively. In several cases the
95% interval was larger than the mean; this was true for Desmaresteria
and Nereocystis in the Central Area, and Nereocystis in the North Con-
trol Area.

The 95% confidence intervals by depths also exceeded the mean-per-
station for Nereocystis and Dermasterias 2.4 - 7.6 m (7.9-25.1 ft),
Desmarestia 7.9 - 15.2 m (26.1-50.1 ft), Nereocystis 7.9 - 15.2 m (26.1-

. 50.1 ft), énd Laminaria and Crypicchiton 15.6 - 22.9 m (51.5-75.5 ft).

The animals that had 95% intervals of less than 50%Z of the mean-
per-station included Cryptochiton and giant red sea urchins inAthe 2.4 -
7.6 m (7.9-25.1 ft) depth range; Fernriaia and giént red sea urchins in
the 7.9 - 15.2 m (26.1-50.1 ft) range; and giant red sea urchins in the
15.6 - 22.9 m (51.5-75.5 ft) range.
| Most of the 50% confidence intervals ﬁgre less than 50% of the means.
Some were- less than 20% of the mean; in the depth comparison these included
Cryptochiton, red abalone, and giant red sea urchins in the 2.4 - 7.6 m
(7.9-25.1 ft) range; Ceratostoma, Cryptochiton, Dermasterias, Hewnricia
and giant red sea urchins in the 7.9 - 15.2 m (26.1-50.1 ft) depth range;
;nd Dermasterias, Henricia and giant red sea urchins in the 15.6 - 22.9 m
(51.5-75.5 ft) depth range. In the Central Area 50% confidence intervals
were 20% or less than the mean for Cadlina, Cerafostoma, Henricia and giant
red sea urchins. In the North Control Area Ceratostoma, Cryptochiton,
Dermasterias, Henricta and giant red sea urchins produced'SOZ confidence

intervals of 20% or less of the mean-per-station.
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Water Temperatures

Surface and bottom temperatures were recorded at most subtidal
stations during 1972 (Figure 4). Generally, mean monthly bottom temper-
atures were about 0.3 C (0.5 F) lower than mean monthly surface temperature
during the winter, spring and summer but with nearly identical surface
temperatures during the fall when wve recorded the highest temperatures.
The lowest temperaturés occuired during May. Generally our recorded *
temperatures parallel those recorded at permanent stations on the Arena
Cove pier and in Loran Cova by Pacific Gas and Electric Company. The
Pacific Gas and Electric Company records of mean monthly temperature were
higher from May through September and lower during March.

Discussibn

The red abalone probably is the most impcrtant invertebrate inhabit-
ing the inshore Point Arena subtidal area in terms of its desirability to
man as a food source. As such, our discussion will center aroundﬂthis
large mollusc, its distribution, éredators and competitors.

Red abalone have been reported from varicus water depths off California.
In general, it is found deeper in warﬁer scuthern California waters and from
the intertidal and shaliow subtidal in northern California. With this in
mind, one would expect more red abalonz in the shallow-depth range of 2.4 -
7.6 m (7.9-25.1 ft) in our study area than in the mid-depth range. Ouf data
supports this expectaticn. The mean densities in the shallow subtidal of the
Central and North Control Areas were 3 tec almost 10 times higher than the
means recorded in the 7.9 - 15.2 m (26.1-50.1 ft) depth range (Table 21). No
red abalone were observed deeper than abtout 13.7 m (45.2 ft). The shallow area

from Inlet Cove to the Arena Cove pier supportad the highest densities of the )
-
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TABLE 21, Comparison of Red Abalone, Haliotis rufescens, Densities by Depth
and Area - Mendocino Power Plant .Site - September 1971 - October 1972%

A4
2.4=7.6 m 7.5-15.2 m
Area Sum Percent freq. Means . Sum Percent freq. Means
North Control 123 90.0 11.18 9 57.1 1.28
Number of stations 11 7
Central , 226 61,11 12.56 119 (1)** 70.0 3.97
Number of statioms 18 30
Loran Station 7 100.00 7.00 37 42.8 2.64 -
Number of statiomns 1 14
Arena Cove 219 90.0 19.91 82 (1)** 93.8 5.47
Number of statioms o1 ’ 16
-
* Includes pre-survey data, 30 X 2m transects adjusted to

30 m? arc data; and October 1$72 reconnaissance stations.

*k Number of staticns where organisms observed but not counted,
staticns not included in calculating mean.



entire study area, averaging almost 29 red abalone per 30 m? (327 ftz)‘arc.
Mid-depth stations inside the cove also supported relatively large popula-
tions. We suspect that these high densities are due to fwo main factors; an
abundance of food, and the somewhat protected environment (compared with
the open coast area outside the cove). Brown algae usually considered

as abalone food, Ldminaria, Nereocystis, and Pterygophera, (Burge and
Schultz 1973) were more abundant inside the cove than outside, with

mean counts per station of 33.27, 12.55, 18.28, and 14.94, 1.41, 1.59
respectively (Table 22). Surface observations indicate that the largest

beds cf bull kelp (Nereocystis) are locatad inside of the cove.

The seas generated by winter storms create havoc both inside the
cové as well as outside; however, from our data and observations we
feel that the'exposed outer coast receives the brunt of the wave force.
There was only one station shallower than 7.6 m (25 ft) inside the cove that
did not yield red abalone. This station was in an area qf small cobble
interspersed with several inches of silt and debris. The one shallow
station outside the cove that did not contain red abalone was in the
North Control Area near Sea Lion Rocks; the clean swept bottom seemed
to be ideal habitat for red abalone. However, there was ample evidence
tﬁat this area received étrong wave action, sand scouring, and thus
was unstable for abalone habitat.

We suspect that the winter storms nét only cause heavy red abalone
mortality during severe winters, but these storms may alsc serve to'
forcibly introduce red abalone into the intertidal areas making them

available to the sportfishery.



TABLE 22, Comparison of Brown Algae Abundance -~ Subtidal Stations - Mendocino Power Plant Site -
September 1971 through October 1972.

North Control Loran station to Inlet Cove JInside cove
Number of ) Number of Number of
Sum . Mean stations Sum Mean stations#* Sum Mean stations
Laminaria setchellil 718 29.92 24 463 14.94 31 732 33.27 22
Nereocystis luetkeana 10 0.42 24 41 1.41 29 364 12.55 29
Pterygophora caZibenioa 179 7.46 24 46 1.59 29 530 18.28 29

* Includes 60 m

2 transect data, each of these stations counted as two.

_Og..
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Other than man, the major red abalone predators encountered iun our
studies included cabezon, china rockfish, wolf-eel, Pycnopodia helianthoides;
Pisaster ochraceous and Orthasterias koehleri (Burge and Schu1£z 1973).
Burge and Schultz also mention the sea stars,. Pisaster giganteus, and
P. brevispinus as possible predators (Eoth were quantified in our studies).
As mentioned earlier, the adult rock crab, Cancer antennarius and adult
red crab, (. productus were rarely encountefed.

We observed only one wolf-eel during the entire study. This fish
was observed on a reconnaissance dive inside the cove. Cabezon were
observed throughout the area, but were most common in depths of 7.9 -

15.2 m (26.1-50.1 ft). They were present at 32.5% of the étations (Table
45) . China rockfish were observed at 7.2% of the stations but were not
observed at shallow stations. Pisaster brevispinus wés the most fre-
quently observed predatory sea star follgwéd by Pycnopodia (Table 15).
These two sea stars were observed at almost half of the subtidal stationms.
Pisaster ochraceous and Orthasterias were found at about 25% of the sta-
tions. There does nét appear to be any relationship between the presence
of sea stars and abalone abundance (Figure 5).

The numbers of predators in the Point Arena subtidal at present
probably are not a serious factor affecting red abalone abundance;
however, a significant increase in any of the predators.probably would
have an influence on the red abalone population size.

_‘The giant red sea urchin is thermost impoftant competitor of the red
abalone observed in our subtidal surveys in terms of food as wgll as space.
7 Giant red sea urchins were present 84.3% of our random stations in 1972,

with an average density of 54.16 urchins pér 30 m2 (327 ftz) arc (Tsble 15).
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The density was highest in depths of 7.9 - 15.2 m (26.1-50.1 ft) (Table 17).
Both red abalone and giant red sea urchins were observed feeding on drift
bull kelp (Nereocystis) in November 1972. Higher numbers of red abalone
occurred at stations where giant red sea urchin numbers were less than
100 (Figure 6). When giant red sea urchin numbers were in excess of 100
per station, red abalone numbers were genera%ly very low.

In addition to the invertebrates quantified at our subtidal and
intertidal stations we made ccllections of small and unidentified organ-
isms whenever they occurred for later taxonomic work. Thus far a total
of 111 invertebrate species have been identified from these miscellaneous
cqllections and observations (Appendix VII). The appendix table lists
all of the plants and animals quantified, coliected.or observed, their
common and scientific name and whether they occured subtidally, inter-

tidally or were pelagic.
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INTERTIDAL SURVEYS
Prepared by Laurence Laurent

Methods

Sampling in the jntertidal, as in the subtidal, was conducted
randomly. Two areas were studied; the proposed plant site, or "central"
area, and a control area about 0.75 km (0.45 mile) north of the central area.
These areas were divided into 61 m X 61 m (201 ftx201 ft) (Figure 7), and
Fhe grid stations were numbered consecutively from north to. south.

Before eéch sampling period, which corresponded‘to sn cceanographic
season, a series of station numbers were chozen from a standard table
of random numbers. A grid-station which coincided with a selected
number wWas then sampled during the period, or, if inaccessible to
sampling, an alternate grid-station was visited.

The areas were sampled during periods of minus tides. A 30-nm (99-ft)

- line marked in lm (3.3ft) increments was placed at a subjective starting
point and laid as close to the water level as sea swell and topography
would permit. The level at which the line ran was usually maintained
at a constant height. A 4m? (2.7 ft2) metal quadrat was placed on the sub-
strate at four pre-selected random meter marks along the line. Within each
quadrat all non—cryptié macroinvertebrates (with the notable exception
of sponges, hydroids, annelids and bryozoans) larger than 10 mm (0.4 inches)
and the larger brown algae were identified and counted. The soft red,
green and smaller brown algae within the quadrat wére scraped and
collected in appropriately labeled plastic gallon jars or plastic bags.

For each quadrat/station the following information was recorded on a
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plastic sheet: quadrat number, time at collecting, approximate height
relative to tidal level, counts of invertebré;es and larger brown algal
species, and an estimation of percent cover by articulated coralline algae.

The soft algae were collected to determine their specific biomass
(dry weights) in the sampled areas. The algae were worked-up fresh in
the laboratory, or the saﬁples were placed in formalin and worked-up at
a later time. '"Work-up" entailed washing the sample in fresh water to
remove associated salts énd detritus, dréining thoroughly, sorting to
species, obtaining a wet weight, and, after a minimum period of 24 hr in
"a drying oven at 60 - 70 C (140-158 F), obtaining a dry weight for each species.
Weights were measured on a triple beam balance to the nearest 0.1 g (0.0035 oz).
This method has been used by other workers performing algae biomass studies
(Doty 1969, Hansen 1972).

To facilitate later quantification of invertebrates and algae, the
intertidal was divided into three semi-arbitrary vertical life zones A,
B, and C, roughly corresponding to Rickett's and Calvin's (1968) life
zones 2, 3, and 4. Zone A includes the intertidal from 0.9 m (3.0 ft) above
mean lower low water, to approximately 1.8 m (6.0 ft), Zone B encompasses the

area from 0.0-0.9 m (0.0-3.0 ft) and Zone C represents the area exposed below 0.0 m.

Results

Intertidal Invertebrates

During the study period, November, 1971 through February, 1973, a

2 .
total of 262 % m? (2.7 ft”) quadrats were sampled; 145 in the Central Area
and 116 in the Control Area. Due to the nautre of annual tidal cycle,

no sampling was done during September and most of October when
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the Gceanic Period occurs: therefore, ali data is derived from samp-
ling in the Davidson (early November‘through March) and Upwelling
(April through August) periods.

.Because most of the invertebrates which appeared in the quadrats
are considered to be perennial, with the nctable exception of the
nudibranchs, there should be little discernible seasonal variation in
populations throughout the sampling pericd. For the more common
animals, this appears to be true (Tables 24 to 29),. The apparent
seasonal variation of the less common invertebrates may be a function
of sampling design and/or éample size, TFor example, the sun star,
Pycnopodia helianthoides, an important predator, appeared only twice
in the study period; the resson for this is probably due to the facp
that Pycnopodia is usually found at or below the water line in the
intertidal and our samples were usually taken above the water line,
Similar variations of less mobile or sessile organisms are most likely
due to sample size.

W§rking on the assumption that the populations are largely peren—
nial, che data have been treated as ccntinua and sanalyzed by life
zones for the two study areas (Tables 30 and 31).

The most common animal, by far, was the purple sea urchin,

Strongylocentrotus purpuratus. Overall, this urchin represented 43.7%

of animals counted an all zomes. It also occﬁrred with the highest over-
all frequencies: from 57.7% of the quadrats in Zone "A" of the Nerth Con-
trol area to 89.7% in Zone B of the same area. In terms of total numbers

in all zones, the purple sea urchin was followed in abundance (in
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descending order) by: Anthopleura elegantissima (8.9%), the Acmaeidae
(8.9%), Teguia brunnea (8.8%), T. fﬁnebraZis (7.5%), Mytilus californ-
tanus (5.2%), Eptactis prolifera (4.2%), Mopalia spp./Nuttallina
ealifornica (3.2%), Tonicella lineata (1.7%), Katharina tunicata (1.6%),
and Leptasterias spp. (1.1%). Together, these 12 species represent
94,8% of the 32 invertébrate species counﬁed in the quadrats.

Confidence intervals calculated for the means of these same animals
by zone (Tables 32 thfough 34) indicate that their populations are
established well enough, even at the 95% level, to serve as possible
indices of biotic change. Several species in both study areas show
excellent agreement in their means and confidence intervals. For example,
in Zone B several species demonstrate consistent values at the 957 level:
Epiactis prolifera occurred with a mean of 1.23 +0.74 individuals per %mz
(2.7 ftz) in the Central Area and a mean of 1.05x0.97 in the Control Area;
" the Acmaeidae showed means of 2.19 +0.80 and 2.43 +0.95 in the Central
and Control Areas, respectively; Tegula brunnea had means of 2.34 +1.00
in the Central Area and 2.23 +1.71 in the Control Area; and Strongylo-
centrotus purpuratus showed means of 17.89 +4.84 and 20.26 +5.19 for the
two areas (Table 33).‘

Zone C also contained consistent and ubiquitous species at the 95%
level, among them: Eptactis prolifera with means of 2.22 +1.31 in the
Central Area and 2,92 +1.44 in the Control Area; the Acmaeidae with means
of 2.07 +1.01 and 2.14 +0.98 in the same areas; and Strongylocentrotus
purpuratus with values of 19.19 +5.01 in the Central Area and 16.35 +5.89
in the Control Area (Table 34).

The animals in Zone A of the two study areas cannot be compared since
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too few samples (eight) we?e tzken at this height in the Central Area
to provide statistical significance. However, the means and confidence
intervals of the dominant invertebrates in the North Control Zone A,
where 26 quadrats were sampled, are presented (Table 32).

If is interesting to note that Zone A, the area which experiences
the gfeatest amount of daily exposure, supported the highest mean total

4) quadrat: 49.15 organisms for the two study

2
number of animals per xm”~ (2.7 ft
areas. Tnis area also supported fewer species than Zones B and C. In
general, it appears that numbers of organisms per Lm? decrease with

decreasing vertical height: Zone B showed an average of 38.34 animals per

%mz (2.7 ftz) in the two areas and Zone C showed an average of 35.66 organisms

(Tables 30 and 31).

Intertidal Algae (Soft Algae).

Dry weight (biomass) measuremwents for a total of 48 species of soft
red, green and smaller brown algae from a total of 207 dquarter-meter quadrats
were obtained (Appendices XVIII - XXVII). Twenty six quadrats were
sampled.from Zone A, 106 from Zone B and 75 from Zone C; of these, a

~total of 119 quadrats from the Central Area and 88 quadrats from the
Control Area were examined. The 207 quadrats represent 79% of the total
quadrats occupied in the intertidal,

Zone A. In the Central Area, where only eight samples were taken,
Odonthalia floccosa was by far dominant, représenting 93% of the total
mean biomass. However, in the Control Area, where 18 samples were taken,
Endocladia muricata was dominant with 63.2% of the total mean biomass

and a frequency of 72.2%. 0. floccosa was second in abundance and



TABLE 24, Abundance of Intertidal Invertebrates Found in % m? Quadrats by Ogeanographic Period -
Zone A - Central Area - Mendocino Power Plant Site - June 1972 through February 1973.
Speéies Upwelling Period (June 1972) bavidson Period (Oct 72-Feb 73)
Sum Percent freq. Mean Sum Percent freq. Mean
COELENTERATA
Epilactis prolifera o 0.0 0.00 1 20.0 0.20
MOLLUSCA |
Acﬁaeidaef 10 100.0 3.33 16 100.0 3.20
Kathavina twnicata 7 100.0 2.33 16 80.0 3.20
Mopalia spp. 15% ©100.0 5.00
Mytilus californianus 11 100.0 3.67 96 100.0 19.20
Nuttallina califbrniqa 0 0.0 0.00 58 80.0 11.60
B Tegula funebrdlis 0 : 0.0 0.00 19 20.0 3.80
'ToniceZZa lineata 2 33.3 0.67 3 60.0 0.60
ECHINODERMATA
Leptasterias spp. 2 66.7 0.67 7 40.0 1.40
Strongy locentrotus purpuratus 26 ,' 100.0 0.67 81 80.0 16.20
Total % m? Quadrats 3 5

* This figure probably includes numbers of Nuttallina californica earlier misidentified as a
Mopalia sp.

+ The limpet genera Acmaea, Notoacmea and Collisella (¥McLean 1969) have been lumped in this
study at the family level to avoid taxonomic difficulties.
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TABLE 30C. Abundance of Intertidal Invertebrates, from % m? Quadrats by
Stratified Zone - Central Area ~ Mendccino Power Plant Site -

November 1971 through February 1973.

........ -
Zone A Zone B Zone C
Species Sum Percent Mean Sum Percent Mean Sum Percent Mean
freq. freq. freq.
COELENTERATA
Anthopleura elegantissima 0 0.0 . 0.00 215 26.2 2.69 58 15.5 .1.00
Anthopleura xanthogrammce © 0.0 0.00 10 7.5 0.13 5 5.2 0.09
Ballanophyllia eiegans 0 0.0 0.00 7 3.8 0.09 12 6.9  0.21.
Epiactis prolifera 1 12,5 0.12 99  22.5 1.23 129  36.2 2.22
Tealia sp. g 0.0 0.00 0 0.0 0.00 20 3.4 0,34Q
ARTHROPODA |
Balonus cariosus 0 0.0 0.00 11 5.0 0.14 0 0.0 0.00
Cancer sp. 0 G.0 0.00 8 8.8 0.10 7 12.1 0.12
Loxorhynchus crispatus 0 | .0 0.00 1 1.2 0.01 0 0.0 C o
Mimulus foliatus 0 0.0 0.00 0 0.0 0.00 1 1.7 . 0.02
Pollicipes polymerus 0 0.0  0.00 c 0.0 0.00 1 1.7  0.02
Pugettia producta o 0.0 0.00 48 23.8 0.60 25 18.9  0.43
MOLLUSCA |
Acmaeidae 26 87.5 . 3.25 175 48.8 2,19 120 41,4 2.07
Archidoris ] 0 0.0 0.00 25 13.7 0.31 15 1.7 0.02°
montereyensis .
Celliostoma spp. U 0.0 0.00 0 0.0 0.00 7  10.3 0.12
Cryptochiton stelleri ¢ . - 0.0° -0.00 7 8.8  0.09 4 6.9  0.07
Searlesia dira 6 0.0 0.00 0 0.0  0.00 2 5.4' 0.03
Haliotis rufescens 0 0.0 0.00 0 0.0 0.00 2 3.4 0.03
Hermissgnda ) 0 0.0 0.00 0 0.0 0.00 1 1.7 0.02
erasstcornis
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TABLE 30 (cont.)

Zone A Zone B Zone C

Species ‘Sum  Percent Mean Sum Percent Mean Sum Percent Mean
freq. freq. freq.
MOLLUSCA (cont.)
Katharina tunicata 23 100.0 2.88 67 33.8 0.84 2 1.7 0.03
Mopalia spp. | 15 37.5 1.88 26 | 26.2 0.33 4 6.9 0.07
Mytilus californianus 107 100.0 13.75 58 20.0 0.73 4 5.2 0.07
Nuttallina californica 58  50.0 7.25 0 0.0 0.00 0 0.0 0.00
Rostanga pulchra 0 0.0 0.00 0 0.0  0.00 2 3.4 0.03
Tegula bfunnea 0 0.0 0.00 187 43.8 2.34 188 58.6 3.24
Tegula funebralis 19 12.5 2.38 332 26.2 415 174 22.4 3.00
Tonicella lineata 5 50.0  0.63 53 30.0 0.66 60 36,2 1.03
ECHINODERMATA
Henricia leviuscula 0 0.0 0.00 1 1.2 0.01 1 1.7  0.02
Leptasterias spp. 9 50.0 1.12 40 30.0 0.50 10 15.5 0.17
Pisaster ochraceous 0 0.0  0.00 5 3.8 0.06 1 1.7 0.02
Pycnopodia helianthoides 0 0.0 0.00 0 0.0 0.00 1 1.7 0.02
5tr0ﬁ9ylocéntrbtus 107 - 87;5A 13.75 1431" 71.2  17.89 1i13ﬁﬁ.éé,° 19.19
purpuratus

MEAN TOTAL NUMBER ANIMALS/% m? 46,25 35.07 33.71
TOTAL NUMBER QUADRATS 8 80 58
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TABLE 31, Abundance of Intertidal Invertebrates, from % n? Quadrats by
Stratified Zone - North Controli Area - Meudocino Power Plant
Site - November 1971 through February 1973.

Zone A Zone B Zone C
Spacies S Sum Percent Mgan Sum Percent Mean Sum Percent Mean
freq.* : freq. freq.

CdELENTERATA
Anthopleura 17 23.1 0.65 395 41.0 lO:lO 219 35.3 4;10

elegantissima '

. Anthopleura :

xanthogrammica 6 15.4 0.23 25 38.5  0.64 1 2.0 0.02
Eptactis prolifera 3 7.7 0.12 41 20.5 1.05 149 47.1 2.92
Tealia sp. .0 0.0 0.0 0 0.0 0.00 3 2.0 0.06
ARTHROPODA
Balarus cariosus 113 11.5 4.34 12 12.8 0.31 0 0.0 0.00
Can?er Sp. 0 0.0 0.00 1 2.6 0.03 '2 3.9 0.04
Lozorhynchus crispatus 0.0 0.00 0 0.0 0.00 1 2.0  0.02
Pollicipes polymerus 78 19.2 5.00 .0 0.0 0.00 0 0.0 0.00
Pugettia producta 0 0.0 0.00 7 15.4 0.18 10 15.7 0.20
Tetraclita squamosa 0 0.0 . 0.00 1 2.6 0.03 Y 0.0 0.00
MOLLUSCA
Acnmaeidae 373 80.7 14,34 95 55,4 2.44 109  53.0 é.lA
Calltiostcma spp. _ 0 0.0 0.00 2 5.1 0.05 15 15.7 0.29
Cryptochiton stelleri 0 0.0 . 0.00 0 0.0 0.00 4 7.8 0.08
Haliotis rufescens 0 0.0 0.00 0 0.0 0.00 2 3.9 0.04
Kutharina tunicata 21 38.5  0.81 44 51.3 1.16 9 7.8  0.18
Mopalia spp. 162*% 80.7 6.23 17 25.6 0.45 8 11.8 0.16

Mytilus californianus 336 69.2 12,92 22 28,2 0.56 0 0.0 0.00



TABLE 31 (cont.)
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Zone A Zone B Zone C
Species Sum Percent Mean Sum Percent Mean Sum Percent Mean
freq& freq. freq.
MOLLUSCA (Cont.)
Nuttallina californica 0 0.0 0.00 37 | 15.4 0.95 0 0.0 0.00
Rostanga pulchra 0 0.0 0.00 0 0.0 0.00 2 3.9  0.04
Seartesia dira 0 0.0 0.00 1 " 2.6 0.G3 1 2.0 0.02
Tegula brunnea 0 0.0 0.00 88 30.8 2.26 427 82.4  8.37
Tegula funebralis 2 3.8 6.08 141 28.2 3.62 89 23.5 1.74
Thats emarginata 15 11.5 0.58 5 2,6 0.13 0 0.0 0.00
Tonicella lineata 5 15.4 0.19 16 28.2 0.41 33 25.5 0.65
ECHINODERMATA |
Henricia leviuscula 0 0.0 0.00 0 0.0 0.00 1 2.0 0.02
Leptasterias spp. 26  46.2 1.00 16 25.6 0.41 10  13.7 0.20
Pisaster ochraceous 0 0.0 0.00 2 5.1 0.05 1 2,0 0.02
Pycnopodia helianthoides 0 0.0 0.00 0 0.0 0.00 1 2.0 0.02
Strongy locentrotus 144 57.7 5.54 790 89.7 20.26 834 78.5 16.35
purpuratus
MEAN TOTAL ANIMALS/Y% m? 50.05 45.08 | 37.88
26 39 51

TOTAL NUMBER QUADRATS

% This figure probably includes numbers of Nuttallina californica

earlier misidentified as Mopalia sp.
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frequency with 22,97 ana 66.7%, respectively (Table 35). With a total
of 19 species, Zone A possessed the lowest numbers of soft algae types.

Zone B. In this zone Odonthalia floccosa was again dominant,
although it represented a lower total percentage of the méan biomass.

In the Central Area it ceonstituted 37.37% with the frequency of 61.8% and
in the Control Area accounted for 60.6% of the algal biomass and had a
- frequency of 63.2%, (Table 36).

In the Central Area, ten species of red algae represented 89.17% of
the total average.biomass; in descending order of asundance, fhey were:
Odonthalia floccosa, Endoclodia muricata, Halosaccion glandiforme, Crypto-
pleura lobulifera, Rhodomela larix, Iridaea splendens, Iridaea flaccida,
Gastroclonium coulteri, Microcladia borealis and Gigartina canaliculata.
Twenty-seven other species of soft algae accounted for the remaining 10.9%.

In the Control Area, 7 of 23 species found iﬁ the quadrats composed 95.6%

of the total mean biomass. In descending order, the species were:
0. floccosa, R. larix, C. lobulifera, E. muricata, I. flaccida, H. glaandiforme

and M. borealis.

The figures for total average biomass in Zone B of the two study
areas are remarkably close: 51.49 gms/4%m? (2.6 oz/ftz) in the Central Area
and 54.57 gms/lf,m2 (2.8 oz/ftz) in the Control Area.
| Zone C. Of the tﬂree.zones studied, Zone C showed the lowest total
mean biomass figures: 21.20 gms/%.m2 (1.1 oz/ftz) in the Central Area and
26.53 gms/lf.m2 (1.4 oz/ftz) in the Control Aréa (Table 37). Two species appear
dominant over the others in this zone; Iridaea flaccida and Odonthalia Floccosa.

Together they represent 40.7% of the biomass in the Central Area and 38.4%
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of the biomass in the Control Area. - In the Central Area, these species
with (in descending orderj Fhodomela lorix, Codium fragilé, M@crociadia
borealis and Cryptopleurw lobulifera form 72,2% of the total mean biomass.
In the Control Area, eight species of red algae composed 77.7% of
the total mean biomass tound in the quadrats. In descending order of
abundance, they are: Iridaca flaccida, Odontncolia floccosa, Prionitis
lanceolata, Schizymeric pacifica (although only found once), Polyé
siphonia hendryi, Laurencia spectabilis, Gastroclonium coulteri and
Rhodomela larix.
The reason for diminished algal biomass in Zore C is unclear.
Grazing pressure in this zone that is less frequently exposed by tides
is a possibility; however, the fact that average numbers of the major
herbivore, Strongylocentrotus purpuratus, found in Zones B and C
(Tatles 30 and 31) are similar, seems to rule ocut the féctor of grazing.
Although confidence intexvals for the soft algae were not caiculated,
the raw data (Appendices XVILII through XXVII) indicate that there is
great seasonal and spatial variation of sbunddnce among the species
collected in the samples. The seasonal variation of total algal biomass
in Zone B may be imrdicated by the monthly mean weights of the samples
(Figure 8). According tc these figures, algal abundance began increasing
with the beginning of summer, perhaps in response to upwelling, to reacﬁ
an annual peak in November, 1972, This peak is due solely to high amounts
of one red algae, Odonthalia.ngccosa, found in four samples in both the
Central and North‘Control Areas. After this the monthly, mean totals drop

drastically, possibly related to diminished nutrients and winter storms.
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TABLE 35, Average Dry Weight and Percent Frequency of Occurrence of Soft
Algal Species found in ¥ m? Quadrats - Zone A - Mendccino
Power Plant Site - November 1971 through February 1973.

Central Area North Control Area
Species Mean dry wt. Percent Mean dry wt. Percent
(g) freq. (g) freq.

RHODOPHYTA:

Cryptopleura lobulifera 0.34 25.0 C.92 16.7

Endocladia muricata , 0.06 12.5 33.35 72.2
Giga;tina eristata 0.00 0.0 0.31 55.5
Gigartina sp. 0.00 0.0 0.04 5.5
Halosaccion glandiforme 0.06 12.5 1.33 55.5
Hymenena multiloba 1.06 12,5 0.14 5.5
Iridaea sp. . 0.07 25.0 0.57 44,2
Microcladia borealis 0.18 12.5 0.02 | 5.5
Odonthalia floccosa 30.89 37.5 12.07 66.7
Plocamium paci.ficun R 12.5 0.03 5.5
Plocamium violaceum 0.00 0.0 1.07 22,2
Porphyra sp. 0.00 0.0 0.03 5.5
Pterochondria woodii 0.15 12.5 0.00 6.0
Rhodoglossum affine ' 0.00 0.0 0.02 11.1.
CHLOROPHYTA:

- Cladophora hemiéphaerica 0.00 0.0 . 2.50 50.0
Spongomorpha coalita TR 12,5 -~ 0.00 | 0.0
Ulva sp. 0.00 0.0 - 0.02 | 5.5
PHAEOPHYTA:

Colpomentia sinuosa 0.00 0.0 <0.01 5.5

Heterochordaria abietina : 0.09 25.0 '0.2% 27.8
TOTALS (average grams/Y% m?) 32.90 (1;65 oz/ftz) 52.73 (2.64 oz/ftz)

NUMBER OF-STATIONSf 8 ' 18
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TABLE 36. Average Dry Weight and Percent Frequency of Occurrence of Soft

1

Algal Species fcund in ~ m” (Quadrats - Zone B - Mendocino Power
Plant Site =~ November 1571 through February 1973.

Central Area

North Control Area

Species Mean dry wt. Percent Mean dry wt. Percent
(g) freq. (g) freq.
RHAODOPHYTA::
Botryoglossum.farlowéanum <0.01 1.5 0.00 0.0
Calliathamnion sp. | TR 1.5 0.00 0.0
Constantinea simplex 0.00 0.0 0.14 5.3
Cryptopleura lobulifera 3.43 39.7 4.93 42.2
Dilsea caiifbrnica 0.00 0.0 0.05 2.6
gndocladia muricata 6.42 14.7 2.48 21.0
Farlowia mollis 0.04 2.9 0.00 0.0
Gas troclonium coulteri 2.14 13.2 0.06 2.6
Gelidivm coulteri 0.26 . 2.9 .02 2.6
Gigartina agardhii 0.05 2.9 0.00 0.0
Gigartina californica 0.22 11.8 G.00 0.0
Gigartina canaliculata 1.12 10.3 0.54 7.9
ngiﬁ;ﬁﬁiﬁ? ZEZ;Z; 0.53 25.0 0.18 10.5
Gloicsiphonia californica 0.25 b4 0.00 0.0
Halosaccion glandiforme 3.75 28.90 1.43 13.2
Hymenena flabelligera 0.21 b.b 0.52 2.6
Hymenena multiloba 0.81 16.2 0.00 0.0
Iridaea fluceida 2.71 61.8 1.58 26.3
Iridaea heterocarpum 0.55 5.9 0.00 0.0
Iridaeca splendens 2.8 10.3 0.09 5.3
J3.00 0.0 <0.01 5.3

Iridaea sp.

L™ 4
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TABLE 36 (cont.)

Central Area North Control Area
Species Mean dry wt. Percent Mean dry wt. Percent

(g) _ freq. (g) freq.
RHODOPHYTA: (cont.)
Laurencia spectabilic 0.10 14.7 0.00 0.0
Microcladia'borealis 1.42 38.2 1.26 29.0
Micr;cladia coultert <0.01 1.5 0.00 0.0
Odonthalia floccosa 19.18 61.8 13.11 63.2
Plocamiun violaceum 0.09 8.8 0.14 10.5
Polyéiphonia hendryi 0.00 0.0 v 0.29 5.3
Polysiphonia sp. -0.04 b.h 0.10 2.6
Prionitis linearis 0.00 " 0.0 0.04 2.6
Pterosiphonia dendroidea 0.03 | 1.5 0.00 0.0
Rhodomela larix 2.88 13.2 7.37 18.4
Schizymenia pactfica 0.25 4.4 0.00C 0.0
CHLORO?ﬁYTA: ‘
Codium fragile 1.85 5.9 0.00 0.0
Spongomorpha coalita 0.02 1.5 0.00 0.0
Ulva lobata : 0.21 8.8 '<0.01 5.3
PHAEQPHYTA:
Colpomenia sinuosa 0.00 O;O <0.01 5.3
Heterocﬁordaria abietina | 0.03 2.9 0.23 13.2
TOTALS (average grams/Y% m?) 51.49 (2.57 oz/ftz) 54,57 (2.73 oz/ftz)
TOTAL NUﬁBER OF STATIONS. 68 . 38

* Treated as a complex due to confusing morphoiogical variations.
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TABLE 37. Average Dry Weight and Percent Frequency of Occurrence of Soft
Algal Species found in

1

% m? Quadrats - Zone C - Mendocino Power
Plant Site - January 1972 through February 1973.

Central Area

North Control Area

Species . Mean dry wt. FPercent Mean dry wt. Percent

(g) freq. (g) freq.
RHODOPHYTA:: |
Amplisiphonia pacifica .00 0.0 <0.01 3.1
Botryoglossum farlowianum 0.08 7.0 0.76 18.7
Cryptopleura lobulifera 1.05 30.2 0.31 21.9
Farlowia mollis 0.00 0.0 0.02 6.2
Gastroclonium coulteri <0.01 2.3 1.33 25.0
Gelidium sp. 0.00 0.0 0.03 | 6.2
Gigartina californica 0.33 4,6 0.00 0.0
Gigartina canaliculata ‘0.45 4.6 0.61 15.6
Gigartina papillota/

Gigartina cristata 0.10 16.3 0.09 18.7
Ealosaccion glandiforme 0.29 11.6 0.00 0.0
Hymenena flabelligera 0.57 9.3 0.44 9.4
Hymenera muZtiZoba 0.00 0.0 0.13 6.2
Hymenena sp. 0.16‘ 4.6 0.17 15.6
Iridaea flaceida 3.90 34.9 6.24 48.7
Iridaea splendens 0.40 11.6 0.00 0.0
Iridaea sp. 0.55 7.0 0.00 0.0
Laurencia spectabilis 0.61 32.6 1.36 40.6
Microcladia borealis 1.24 23.2 0.28 18.7
Microcladia coultert 0.20 7.0 0.08 3.1
Odonthalia floccosa 4.74 39.5 3.95 18.7
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Central Areca

North Control Area

TOTALS (average grams/% m?)

NUMBER OF STATIONS

21.20(1.06 oz/ft2)

43

Species Mean dry wt. Percent Mean dry wt. Percent
(g) freq. (g) freq.
RHODOPHYTA: (cont.)
Opuntiella californica 0.00 0.0 0.39 3.1
Plocamium violaceum TR 2.3 0.06 3.1
Polysiphonia californica 0.36 7.0 0.78 3.1
Polysiphonia hendryi 0.58 4.6 1.80 21.9
’Polysiphonia pactfica <0.01 2.3 0.00 0.0
Polysiphonia Sp. 0.59 11.6 0.00 0.0
Prionitis Llanceolata 0.03 2.3 2.79 1z.5
Pterochondria woodit 0.07 4.6 0.89 21.9
Pterosiphonia dendroidea 0.17 7.0 0.00 0.0
Ptilota hypnoides <0.01 2.3 <0.01 a1
Rhodomela larix 2,40 13.9 1.32 18.7
Schizymenia pactfica 0.23 7.0 1.83 3.1
CHLORCPHYTA:
Codium fragile 1.97 7.0 ’OtOO 0.0
Spongomorpha coalita 0.00 0.0 0.08 3.1.
Ulva lobata 0.00 0.0 0.85 21.9
Ulva sp. .12 9.3 0.02 3.1
PHAEOPHYTA:
Colpomenia sinuosa. TR 2.3 <0.01 3.1

26.53(1.83 oz/ftz)

32
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Articulated Coralline Algae:

The percent cover by articulated coralline algae, represented by
the genera Calliarthron, Bossiella and Corallina, was visually estimated
at 239 quarter-meter quadrats, or 917 of the total quadréts examined (Ta-
ble 38). No attempt was made to distinguish between the three genera.

The articulated corallines form a significant part of the intertidal
algal community, occurring with high frequencies and covering at least
an average of 10Z of the area in all zones. In general, the amount of
area covered by them tends to diminish from the higher zone to the lower

zone.,

Large Brown Algae

Although correlation of figures of abundance between similar species
in the two study areas appears to be very poor, seasonality (Table 39) and
zonation (Tabie 40) of the large brown interiidal algae show up well from
the data. For example, during the Upwelling Period, from April through
August, the browns are at their peak numbers (Table 39), Their apparent
immediate decline in the Oceanic Period is prébably due to a low number of
samples., During the Davidson Period, when wincer storms typically take
their toll, numbers of brcwn algae are much lower.

As might be expected, the number c¢f species of browns increase from
thé higher zone to the lower zcne (Table<40). in Zone A, Postelsia palmoe- -
formis were most numerous; and in Zone C, 4, ,marginata and Dictyoneurom
californicum were found in greatest numbers. It should be pointed out
that, with the exception of P. palmaeformis in Zone A, none of the large

browns were found with a frequency greater than 257% and most had fre—

quencies less than 10%.
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Table 38. Mean Percvnt Cover of Articulated Coralline Algae Found
in 4 m? Quadrata by Intertidal Zone -- Mendocino Power
Plant Site = January 1972 through February 1973.

Central Area North Control Area
Zone A Zone B Zone C Zone A Zone B Zone C
Mean percent cover 50.62 20.30 12.79 16.82 13.08 10.47
Percent frequency 100.0 79.1 42.3 72.6 80.6 60.5

Total quadrats : 8 67 52 22 39 51



e 8 [49 1% SIVIAVND TVINL
suuaof evugod
00°0 0°0 0 S°9 0°0S 49 ¥0°T 8°¢ 129 000 0'0 0 v18]2980d
<0°0 9% [4 €1°0 (AN 1 26°C 0°€2 TST 16°0 0°%1 (44 vgvULbIvU DLID]Y
; £0°0 0L € 00°0 0°0 0 %0°0 8°¢ 4 Z0°0 €°C T 228922Ucu D7b2aby
¥ D2ODDUNWSO
€0 €6 0T 00°0 0°n 0 SZ°0 Lt €T 200 £°C T pa128078A)
. E:mmzav%mwdo
U n°0 o 00°0 0°0 0 e 8°g ™1 17°0 9°y 8T woamauoAzo2q
0070 070 0 00°0 00 0 79°0 7°CT 43 £0°0 €2 € D3LIS00 DIAVISVY
610 9'y 8 000 0°0 0 20°0 61 1 00°0 00 0 72119Y9328 TLDUHDT
vua 'baxjauadiag ung ueay *baxjjusdaag wung uesy ‘baaz uad19g ung uesy °bd13 jueoieg ung
{€L qod-7L aoy) uospiae(q §) dTue8dQ (zL 3ny-g¢ ady) Surremdp (7L 3eW~-TL AON) uospiaeq

(2L 3I°0-zL do

Boldy [ea3usa)

*€L6T Laenagag ySnoauyl T/4T ISQUSAON — 9IS JUBTd Id3M0J
ouyd0puady -~ poraad drydeaBoueasp £q s3jeapend Z% % UT punoj 2831y umoag 98ae7 TEPFIALIUI JC 2duepunqgy ‘6t °1qel




0Y 8 . 9¢ 43 SIVIaYNd TV10L

suurofaouind

0z L 8 €10 §'eT T 69°L 6°¢T LLe  zece | 9°6T T¢L - 18793804
00 2z T 00°0 0°0 0 000 0°0 0 00°0 0°C 0 gnyoraelp snong
% ¢0°0 S°¢ T 8€°0 . G'Ct € %790 L79T 1944 €0°0 L% T v0UbaDU DIIDTY
_ ¢ose . 00 0 00°0 0°0 0 LT°0 8°¢C 9 €070 T°¢ T 1277949328 DIIOUINDTY
0070 00 0 00°0 0°0 0 61°0 6°€T L €0°0 T°¢ T 0303809 DLIDLSOY
| , umo1UIof 1700
0070, 00 0 00" 0 0°0 0- €5°0 oS 6T %6°0 T°¢ o€ woan2i013014
ce'ce G0 ; 0 . 000 . 00 0 €0°0 8°C I ° 00°0 0°0 0 DOOVQIRY D14 BBIOUSI]
uronp tholy juoozag wng  UEON "baiyjuedzsg wng - ueew ‘a1l 3Jwedoisg wng  uwesy -baay 3vedasg  ung
(. qad-g7l AON) uosprae(Q (zL 320-7¢ das) ot1ue9dQ (Z/ 9ny-g/ ady) Suriresmdn (7, aew-T,[ AON) uOsSpIAe(Q

BOIY TOA3uo) Y3iaoN

(*3uo0d) *6c 2TQelL




8¢ . 08 ‘ 8 ) . SIVIQVNDd TVIOL

- 00°0 0°0 - 0 79°0 rARS 0S 00°L 6°Z79 9¢ swutofaruipd v18]2280d
¥0°¢  T°%e 8IT 0L°0 €L 9 S LET0 S°CT £ pIOULBIDU D IID] T
m““ S0°0 [ 13 700 | $°T € 00°0 0°C 0 118272UdWU cn&w&.mm
9€°0  €°0T 12 %0°0 Le g 00°0 0°0 0 D2OVPUNIUSO DAYS078AY
LT 6°9 6GT 00°0 0°0 0 00°0 0°0 0 UNDIUIOL 1] DO WNINBU0ALOL]
09°0  S°¢T € 060 00 0 00°0 0°0 0 D909800 DLIDLSOY
9T1°0 A 6 00°0 0°0 0 00°0  0°0 0 1311949398 DIIOUNDT
ueay *baag ung uesi{ -bhaag ung uesly{ ‘*baag ung
Juavaag qu9219g Jua0a19d
D 2uoZ g 2uoy v suoz

B9AY Teazuad

*€L6T A1eniqag ySnoays /6T IoqUDIAON - 93§ uﬂﬁﬁu 19MO0g OUTOOPUBR
- 2uoz £q sjeapend ,u % uf punoj 9e8Ty umoag s3ieT TepTIILIUI JO PDuepUNGy ‘0% °T9el

.9 o J T I




Table 40, (cont.)

North Control Area

Zone A Zone B Zone C
Percent Percent Percent
Sum freq. Mean Sum freq. Mean Sum freq. Mean

Desmarestia herbacea v - 0.0 0.00 G 0.0 0.00 1 2.0 0.02
Dictyconeuruwn californicum 0 0.0 G.00 0 0.0 0.00 49 5.9 0.96
Costaria costatum o 0.0 000 1 2.6 0.03 7 9.8 0.14
Laminaric setchellil 0 0.0 0.00 12 5.1 .31 1 2.0 0.02
Alaria marginata 0 0.0 0.00 & 7.7 0.20 20 11.8 0.39
Fucus distichus 1 3.8 0.04 0 0.0 0.00 U 0.0 0.00
Postelsia palmaefornris 352 42,3 13.54 5 7.7 0.13 0, 0.0 .00
TOTAL QUADRATS 26 39 51
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Discussion

The Point Arena intertidal does not possess as lush and diverse an
assemblage of macroinvertebrates as one might expect of an open coast
situation. Our data bears out a similar observation made by P. G. & E.
consultant—biologisﬁ, Wheeler North, on a qualitative survey conducted
during 1970 (Adams, et al, 1971). The reason for this is not clear,
although possible unsuitability of siltstone substrate for many sessile
orgaﬁisms and/or harsh oceanic conditions that exiét much of.the year may
limit invertebrate diversity.

For example, many animals which are normally encountered in northern
California rocky intertidal situations have not been observed or are un-
expectedly rare on the Pcint Arena coast. The hydroids Abietinaria and
Aglaophenia were observed only rarely and usﬁally common intertidal
encrusting sponges were only seen occassioﬁally. Bryozoans were also
infrequent. Among the arthropbds, most barnacle species were represented
but were extremely patchy, especially thé usually ubiquit;us stalked
barnacle, Pollicipes polymerus, which occurred in expected densities only
bin bench areas where there was appreciable seawatér runoff. Adult crabs
of the genera Cancer andAPugettia were found only ra:el&; however, juvenile
Pugettia were frequently encountered among low growing red algae Other
crabs, such as Oedignathus, Haplogaster, chhycheles and Petrolisthes were
common in crevices and under rocks, but due to their cryptic natures,
were omitted from quantification. The California mussel, Mytilus caiifbrn—
1anus, although extremely common also occurred in less than expected
densities,except in the situations where Pollicipies also occur?ed.
Pisastér ocﬁraceéus, the commoh échre stér;'probably limited by low

abundances of its preferred prey, Mytilus; PoZZiqipes and Balanus
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(Paine 1966) alsa was encountered i@frequently in the tramsects. Barnacle
eating snails, such as Thais-and Acanthina, were also uncommon ;_agéin
probably due to ithe infrequency of their prey. Usually common compound
tunicates, such as Amarcuziwn and Distaplia, and the colonial solitary
ascidian, Clavelina huntsmani, were not seen in the transects.

The reasons for the paucity of these elsewhere common intertidal
invertebrates are not clear. -However, comparison with a nearby area
seems to indicaté that harsh oceanic conditions are more limiting than
is the possibiiity of unsuiteble siltstone substrate for attaching

organisms. Arena Rock, about 2.0 km (1.2 miles) north of the Point Arena light-

house, rises from about 36 m (120 ft) of water to the surface on minus tides.

A series of reconnaissance dives on the rock showed it to possess an
extremely lush assemblage «f invertebrates comprised of animals not found
in the Point Arena nearshore subtid#lg For example, one dive yielded a
number of dead Mytilus californianus, (which had obviously been washed from
the rock's often exposed peak) one with a shell length of 255 mm (10.2 inches).
An animal this size indicates an old and stable population of mussels - a sit-
uation non-existant in the Point Arena inteftida. That this siltstone rock,
removed from the severe wave impact in the intertidel, can support large
individuals and diverse populations seems to indicate that cceanic coﬁditions,
especially harsh winter storms, are indeed liwmiting con intertidal (and
probably hearshore subtidal) invertebrate populations.

Our zonation scheme, like others, has its limitations since intertidal
communities refuse to adhere strictly to the ”boundariéé' of zones. However,
an animal's relative abundance from zone to zone indicates iﬁs distribution

and possible relationship with other invertebrates and algae.




Concerning ;he intertidal communities.of invertebrates and algae,
it must be sfressed that much of the data presented in this report
represent$organisms in a clinal situation..»For example, a wide, flat
intertidal bench area with a height of 1.0 m (3.3 ft) above MLLW will support
différent aésemblages aﬁd abundaﬁces of invertebrates and algae on the
seaward edge (or cline) of that béngh than on the landward top of the
bench. The communities on the seaward edgg are almost invariably more
diverse and abundant than communities removed a few meters from the edge
even>though the two éommunities exist in the same vertical life zone. This
is due to the varying amounts of exposure the coﬁmunities expérience dur-
ing the ti&al cycle and is trué. for Zones A & B, and, to a much less
extent, for Zone.C. In the évent future infertidal studies are performed
at Point Aréna, sampling must be conducted in those clinai areas to
insure replicability of effort.

According to iéng—time residents of the Point Arena érea, red abalone
of spoft legal size (shell lengsh > 177 mm) were once abundant in the
Point Arean intertidal. .Stories of once.being able to obtain limits of
abalone "without getting your feet wet" have been fecounted to us by
many iocal fishermeﬁ. This is no longer the case, possibly because
Point Arena has been "discovered" and popularized by abalone fishermen
from a'wide areavof California. A low tide wegkéﬁd may attract ‘a hundred
or more abalone séekers to the Point Arena area. This fishing pressure
may have served to reduce numbers of legal abalone in the intertidal
where‘picking is physically easier.

0f 109 quarter-meter quadrats sampled in Zone C of the Central and North

Control Areas, only four contained any red abalone-one apiece (Table 41). While



TABLE 41,

Numbers of Haliotis rufescens Noted at or Near 30 m Intertidal Stations - Central and

North Control Areas - Mendocino Power Plant Site - November, 1971 through February, 1973.

Area Station Numbers of Location Shell Lengths
H., rufescens .
North Control 43 1 Within one m of tramsect line. 175 mm
35 1 Within quadrat. No measure
25 2 Within cne m of transect line. No measure
A 14 One m below transect line. ‘Range from v 125 mm
to v 165 mm
49 - 15 One within qudadrat and 14 Six measureds 183, 178,
within one m of transect line. 174, 155, 133 and 117 am
Smallest noted ¥ 100 mm o
i
Central S 1 Within quadrat. v 75 mm
32 5 Within one m of transect line. Tour measuvred: 167,
166, 160 aand 83 mm
38 13 Within one m of transect line. Six measured: 200, 179,
155, 148, 141 and 120 mm
50 12 Within five m of transect line. One > 177 mm, eleven
< 177 mm
26 3 Within one m of transect line. 157, 143 and > 177 mm
(5 others, all legal,
noted within 5 m of
transect).
33 1 Within quadrat. 35 mm

¢«
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abalone occurred at, or in the vicinity of 11 of the 33 stations studied
in Zone C, only six of 57 abalone whose shell liengths were measured or
estimated were of sport legal size.

‘While the usually rigorous envifonment of the nearéhore region
probably exerts a naturally limiting effect on intertidal abalone
populations, access to the intertidal is aiso a factor in limiting
numbers of sport legal size abalone. Stations 41 and 49 in the North
Control Area, where the highest numbers of abalone were observed, not
only benefit from the protection of a sheltered cove but are also
restricted~from the public by the boundarieg of a privatély owned ranch.
Station 38 in the Central Area, where higher numbers of abalone were
also found, is accessible only by walking a mile ovef rough intertidal
terrain. Public access is generally pqséible at stations 11 through
34 in the North Control Area and stations‘29 through 62 in the Central
Area. Stations 1 through 10 in the N9rth Control Area and 1 through 14
in the Central Area reportedly receive high abalone utilization by the

personnel of the Coast Guard Reservations which border these two areas.



FISHES

Prepared by Robert N. Lea

In this report fishes as a group of organisme are separated into three
categories; iatertidal, subtidal, and diver-observed fishes. Intertidal
and subtidal fishes ware ccllected by use of the ichthyocide, €hem Fish
Collector, and were identified and analyzed iz the laboratory. Althoqgh
there is éome overlap betweeﬁ these two categoriés, the assemblages are
quite different and are essentially independent: There is probably little
interaction between the fishes of these two communities.

Diver-observed fishes included forms that ware seen while working at
underwatér stations or during reconnaisance dives as wall as those species
that were notéd, but not affected, at the five subtidal ichthyocide stations.
These were either fishes that were high up in rhe water column, and thus
avoided contact with the Chem Fish, or predatory fishes that moved in to
feed on the smaller forms that were stressed. Lt was often impossible to
identify to species level small fishes such as ccttids and stichaeids,
hence, tﬁe ichthyocide stations greatly =zupplemented our knowledge of
the fish fauna of the Mendocino study arez. Also, many of the small forms

are extremely cryptic and are never, or seldom, seen by divers.

Intertidal Fishszs
During the study, a to;al of 27 intertidal ichthyocide stations was
completed (Table 42). Eleven families and 36 species of fishes were
represented in these collecfions. Five taxa were not identified to

species level, either due to their small size and/or lack of taxonomic




keys to juvenile forms. The families of inﬁértidal fishes represented
were Cebidichthyidae, Clinidae, Cottidae, Embiotocidae, Gobiesocidae,
Hexagrammidae, Liparididae, Pholididae, Scorpaenidae, Scytalinidée; and
-Stichaeidae;

Collection sites varied from small urchin dominated pot?holes to
relatively lafge surge channels and from water levels as high as 1.2 m (+4.0 ft)
above zero to sills at 0.6 m(-2.0 ft).below zero. The number of species
taken during collections varied from one (an.atypiéal collection - 2

: éottids) to 23. The mean number of species pe? station was 11.44.

An annotated listing of the 14 most important species, as détermined
by an index of abundance (Index = number cbilected X frequency of occur-
rence) is given (Téble 42). Notes on severaltothef species considered

as important but with a low index value- are included.

1; Xiphister atropurpureus - Black pfiékleﬁack;

The‘bIack prickleback was the moét numerous species taken, but second
in terms of frequency of occurrenée. This fish was taken at all levels
of the intertidal where suitable habitat was present, rocky substrate
with adequate algal cover. Xiphister atropurpureus co-occurred with its
only congéner, X. mucosus, at 13 stations (48%), indicating a similar
niche preference for these two morphélogicaily similar species. Xiphister
atropurpﬁreus is possibly adapted for smaller pools and has a lesser
space requirement than X. mucosus. By size, it reaches approximately

one-half the length of X. mucosus.
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2. OZigocottué snyderd. .-~ Tlufly éculpin.

This cottid was the most frequently encountcred species (93%),
But second numerically. 1ts presence in the intértidal should be con-
sidered as ubiquitous. It often occurred in relatively large numbers,
even in small pools. An individual 91.6 mm (3.7 inches) TI, collected on
December 4, 1972, is the largest known example of this species.

3. Xiphister mucosus - Rock prickleback.

This species is an extremely important intertidal form and
represents the largest herbivorous fish commonly ancountered at the
Mendocino study area. We are 2ble to distinguish between X. mucosus and
X. atropurpyreus as small as 20 mm .8 inch) TL, however, identification to
species level below this is extremely difficult. The largest collection
of . mucosus was made in a surge channel with much undercutting. This
species appears to feed heavily oun red algae.

4. Oligocottus maculosus . Tidepool sculpin.

Although third numericalily, the tidepool sculpin was taken less
frequently than such fishes as Anoplarchus purpurescens, Clinocottus
globiceps, Oligocottus snyderi, and the two Xiphister species. Its high
ranking is p&rtial%y the reflection of two large collections (254 and
128 specimens).

. 5. Anoplarchus purpurescens - High cockscomb.

This stichaeid was taken in large numbers only twice (39 and 38
specimens), hence, its importance is more a reflection of the frequency .
with which it cccurved (£=17). This species is easily distinguishable
from all othér Californmia intertidal stichaeids. It is often taken
from pools coutaining articulated coralline algeae; this floral type

perhaps providing a niche for the high cockscomb.
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6. Gobiesbx maeandricus - Northern clingfish.

The northern clingfish was seldom taken in large numbers,
the modal number being 3.5 for the 15 stations at which it occurred.
However, on August 16, 1972, one hundred specimens were collected
from a relatively small surge channel, the vast majority being
juveniles of between 12.7 to 15.0 mm (0.51-0.6 inch) SL. The importance
of thié species as an indicator organism shoula be considered from the
standpoint of its presence or absence with a lesser concern for number
coliected per station.

7. Liparis florae - Tidepooi snailfish.

As with the préviously<mentioned species,‘the tidepool snail-
fish has adapted to intertidal life throﬁgh modification of the
;elvic fin structuré to create an attaching disc for adherence to
substrate. |
8. Xererpes fucorum - Rockweed gunnel.

The rockweed gunnel was collected at ten stations with 121
specimens taken. Two large collections (60 and 18) may have skewed
the relative importance of this species to some degree, however,
this species and another pholidid, Apodichthys flavidus, are both
important intertidal fishes.

9. Artedius lateralis - Smoothhead sculpiﬁ

This species occurred with a rather high frequency (52%) but

only twice was it collected in quantity (18 and 13). It most often

occurred in collections at or below the zero tide level.
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10. Apodichthys flavidus — Penpoint gunnel.

The penpoint gunnel, along with the aforementioned Xererpes
fuco;um, were found most often in pools containing surf grass,
Phylospadix. The penpoint gunnel occurred iﬁ 13 collections, three
containing large nuMbeés of individuals (22, 21, and 15). Apodichthys
flavidus and Xererpes fucorum, although morphologically similar,
were easily distinguished at approximately 15 mm (0.6 inch) SL
based on the structure cf the anal spine.

11. Clinocottus globiceps - Mosshead sculpin.

,This sculpin occurred with high frequency in the intertidal
(67%) , especially in the higher tidal zone, with our largest collect-
ions coming from pools above the 0.6 m (+2.0 ft) tidal level. Thirteen
specimens of a congener, C.-Pecalvus, were taken at a single statiom.
These two species are impossible tq-distinguish at a size less than
35 mm (1.4 inches) SL and, hence, all larvai and juvenile specimens of
this group were considefed as a Clinocottus globiceps-recalvus complex.
12, Sebastes melanops - 3lack rockfish.

Large tidepools may act 'as an important nursery area for
juvenile black rockfish. This scorpaenid was taken on 13'occasioﬁs
(48%) , while the blue rgckfish, Sebastes mystinus, was collected in
only four instances (lé%). This differential may be due to competi-
tive exclusion, or simply to the fact that the black rockfish is
much more abundant along this section of California coastline. Only
young—of—the—yegr fish (of both species) have been taken in the
intertidal. Lavrger and older individuals move into the subtidal where

they were commonly observed by our divers.
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13. Hexagrammos decagrammus - Kelp greenling.

The kelp greenling appears to utilize the intertidal environ-
ment during its early life history. Howevé?, this species may not be
an obligatory resident as small individulas were coﬁmonly noted in the
subtidal by our divers. This species and the rock greenling, H.
syperciliosusm were the only two hexégrammids taken in intertidal col-
lections.

14, Scorpaenichthys marmoratus - Cabezon.

Sixty specimens were taken at 13 stations (487%). These specimens
ranged from 31.7 to 267.3 mm (1.3-10.7 inches) SL, with the majority less
than 100 mm (470 inches) SL. The cabezon spends its early life history
in larger tide pools after a pelagic xistence. Those individuélé larger
than 100 mm (4.0 inches) SL, taken from the intgrtidal, were from rela-
tively large pools or surge channéls, bue to its somewhat unique life
‘ history p;ttern, this fish should be considered as an important indicator
species.

Other species:

<Of the remaining 22 species, many can be considered as inhabitants
of the lower intertidal, hence most were tgken irregularly.

_ Cottid fishes of the (linocottus globiceps-recalvus complex were
juvenile specimens less than 35 mm (1.4 inches) SL. Precise identification
is impossible between these two species below this size apd thevmajority

of specimens from this complex in all'probability belong to Clinocottus
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Intertidal Fishes Ranked by Index cf Abundance - Mendocino
Power Plant Site -

Rank Species Index
1 Xiphicter atropurpureus 19,895
2 OZig_oc-&vbf;z/.s snydert 18,275
3 Xiphister mucosus 10,914
4 Oligocottus maculosus 8,096
5 Anoplarchus purpurescens 2.754
6 Gobiesox masandricus 2,505
7 Liparis florae  1,216
8 Xererpes fucorum 1,210
9 Artedius lateralis 1,176

10 Apodichthys flavidus 1,170

11 Clinocottué globiceps 1,116

12 ' Sebastes melanops | 988

13 Hexagramos decagr(ms 910

14 Scorpaenichinys marmoratus 780

15 COTTIDAE 600

16 C. Globiceps-recalvus complex 588

17 Ascelichthys rhodorus 296

18 Hemilepidetus spinosus ) 232

19 Hexagrammos superctliosus 171,

20 Oligoccttus rubellio 168

21 Clinozottus analis 150

22 Gibbonstia montereyensts 130

9




TABLE 42 (cont.)
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Raﬁk Species Index
23 Sebastes mystinus 120
24 Oligocottus rimensis 112
.25 Xiphister spp. 102
26 Clinocottus embryum 78
27 Artedius harringtont 30
28 Seytalina cerdale | 22
29 Liparis rutteri 18
.30 Phytichthys chirus 16
31 STICHAEIDAE 15
32 Embiotoca lateralis 14
33 Clinocottus recalvus 13
34 Gibbonsia metzi 12
35 Cebidichthys violaceus 6
36 Sebastes rastrelliger 6
37 Enophrys bison 4
38 Clinocottus acuticeps 2
38 Sebastes spp. 2
39 Liparis.fucensis 1
39 Sebastes flavidus 1
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globiceps, the mosshead sculpiﬁ.‘

Ascelichthys rhodorus, the rosyiip sculpin, considered an uncommon .
Californja fish was taken at eight collection sites (34%) and may not be
as uncommon as previously suspected giveg the correct environmental_
habitat.

Seytalina cerdale, the graveldiver, although taken on only two
occasions may be more abundant than our data indicate. This fish is
difficult to collect, and was observed to burrow in the substrate after
an application of ichthyocide (most species swim to the surface). The
graveldiver also has very specific habitat requirement; gravel and poBble
bottom of rather specific size., .

Sebastes rastrelliger, the grass rockfish, although collected only
twice, would be expected from the lower intertidal and was a species

taken with some regularity by anglers fishing in this zone.

Subtidal Fishes

Six subtidal fish coliecting stations ranging from 7.9 to 15.3 m (26.1-50.1
ft) in depth were completed during our study (Table 43). The numbers of fish
taken per station were 15, 265, 531, 12, 24 and 75 - the species number
per station ranged from 5 to 28. Thirty-eight species of fishes were'
collected with three of these being taken in all six collections (Artedius
harringtoni, Hemilepidotus spincsus, and Liparis fucensis). Conversely,
16 species were taken at only one site perhaps indicating that additional:
subtidal collecting would yield more species. Secondly, the dominance of

a few species is indicated. Cottid fishes were the dominate group with 13
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species represented from this family; numerically, 587 of the 922 sublittoral
fishes were cottids (64%). Other importanf‘sublittoral families included:
Agonidae, four species and 16 specimens; Liparididae, four species and 128
specimens; Scorpaenidae, five species and 49.specimens; Stichaeidae, three
species and 101 specimens.

The seven most common species of sublittoral fishes are discussed
below:

1. Hemilepidotus spinosus - Brown Ilrish lord.

A total of 232 brown Irish lord was taken. This fish was the dominant
lspecies taken in four of the six collections, being second in the other two
collections. The brown Irish lord occurs occasionally in the low intertidal,
but is not a true part of that faunal assemblage. Its congener, H. hemilepi-
dotus, the red Irish lord, was not taken at any of our sublittoral collecting
sites although a single specimén of approximately 250 mm (10 inches) TL was col-
lected by cne of our divers during a reconnaissance survey. The absence of the red
Irish lorq from our ichthyocide collections cannot be explained; however, it
would be predicted that this species would be taken if additional collections
were made,

2. Arvtedius harringtoni - Scalyhead sculpin.

Second numerically,.this cottid also occurred at all six statioms.
Although the total number of A. harringtoni was very close to H. epinosus
(229 vs. 232), the large collections of this form from two statiqns (102
and 109) may slightly skew the relative impcrtance of the scalyhead sculpin.
Certainly though, it must be considered as one of the sublittoral fishes
of major importance. As with A. spinoéue, A. harringtoni is occasionally
taken from the low intertidal, however, neither of these fishes are truly .
intertidal forms. This cotfid is probably one of the scﬁlpins comuonly

observed by our divers which are recorded as "Artedius-type cottid", its
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small size and superficial similarity to other cottids -precluding positive
underwater identification. When collected, the orangish coloration of the
branchiostegal region on this beautiful fish proVides an excellent character
for fi;ld identification.

3. Liparis fucensis - Slipskin énailfisﬁ

0f four species of snailfishes collected, L. fucensis was the only
commbn sublittoral form. The other three species, L. florae, tidepool
snailfish; L. mucosus, slimy snailfish; and L. rutteri, ringtail snailfish,
occurred in low aumbers; however, L. rumcosus was taken at three stations
(50%). Ecologically, L. florae is a form adapted to intertidal life,
while L, fucensis and L. mucosus are certainly sublittoral Specieé. The
status of L. rutteri is uncertain but its abs=nce from sublittoral col-
lections and its occurrence from two intertidal sites would indicate it‘
to be an uncommon elément of ?he intertidal fauna. The largest collection
of L. fucensis was made at a site in which sand composed a substantial
part of the substrate.

4. Chivolophis nugator - Mosshead warbonnet

The mosshead warbonnet was the most important of four species of
stichaeid fishes from the sublittoral. This species was not collected
from the intertidal and would not be expected from that zone in the‘
Point Arena area., As witb L. fucensis, the slipskin snailfish, the
greatest collection of c. nugator was from the station with sand substrate.
However, the distinctive patfe:n and coloration of this species would
suggest that it occurs in algae covered or invertebrate encrusted sub-

strate.




TABLE 43. Fishes Collected at Six.Subtidal Stations.

~ Power Plant Site. March 1972 through April 1973.
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Mendocino

Liparis florae

Species Sum Freq. Index = Size Range
. o - mmSL
AGONIDAE - o 1 1 1 26.5
Ammodytes hexapterus 6 1 6 89.8 - 99.4
 Anoplagonus inermis 1 1 1 ‘38.1
Anoplarchus sp. 32 3 96 21.4 - 90.1
Avtedius corallinus 3 2 6 ©23.3 - 59.4
Artedius corallinus-lateralis 3 1 3 10.2 - 19.6
complex
Artedius fenestralis 26 4 104 18.7 - 51.9
Artedius harringtoni 229 6 1374 13.1 - 63.8
Artédius lateralis 1 1 1 26.1
Ascelichthys rhodorus 15 3 45 20.2 - 78.2
Bothragonus swanii 13 2 26 20.8 - 49.9
Chilara taylori 3 1 3 86.7 - 95.6
Chirolophis nugator 67 4 268 28.9 - 97.1
Citharichthys stigmaeus 10 1. 10 36.3 - 99.6
Coryphopterus nicholsii 1 1 1 26.1
COTTIDAE - B 9 4 36 15.5 - 32.0
Enophrys bison w3 42 12.0 -215.0
Gobiesox maeandricus 2 1 2 65.1 - 70.1
Hemilepidotus spinosus 232 | 6 1392 23.0 -146.5
Hexagrammos decagrammus 11 4 44 75.0 -i89.0
Jordania zonope 29 - 4 116 41.3 - 81.8
7 2 14 31.8 - 96.8
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Species Sum Freq. - Index Size Range
: S mmSL

Liparis fucensis 99 6 594 18.0 - 78.8
Liparis mucosus 9 3 27 14.4 - 51.5
Liparis ruttefi 1 -1 1 22.6
Liparis spp. 8 2 16 9.9 -‘22.5
Nautichthys oculofasciatus 3 1 3 25.3 - 52.9
Oxylebius pictus 2 1 2 48.0 - 57.0 |
Pallasina barbata atix 1 1 1 52.3

Pholis schultsi 10 2 20 34.1 - 47.1
Phytichthys chirus 2 1 2 34.9 - 82.6
Rhamphocottus richardsont 5 3 15 20.5 - 37.0
Scorpaenichthys marmoratus 11 3 33 35.8 -224.0
Sebastes chrysomelas -1 1 1 58.4
Sebastes flavidus 15 2 30 48.6 - 61.0
Sebastes melanops 8 2 16 37.3 -121.3
Sebastes mystinus 23 3 69 50.5 -114.8~
Sebastes pinniger . 2 1 2 40.1 -.48.1
Synchirus gilli 7 1 7 27.5 - 41.9

AGONIDAE - o :

COTTIDAE - 8.:

This specimen is currently being analyzed and may
represent an undescribed species,

These nine specimens represent a species new to
the California marine ichthyofauna.
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5. Jordania zonope - Longfin sculpin

This cottid occurred at four stations.l'At two sites it constituted
a substantial part of the collections; 10 of 24 specimens (42%) and 12 of
75 specimens (16%). The distinctively colored longfin sculpin was observed
by divers on several occasions.

6. Artedius femestralis - Padded sculﬁin

This species, along with Artedius harringtoni, the scalyhead sculpin,
is .one of the small cottids coumonly observed‘by our divers and categorized
as "Artedius-type cottid". Although taken in relatively small numbers, the
'éadded sculpin occurred at four stations (67%). A closely related cottid,
Artedius notospilotus, the bonyhead sculpin, was not collected,although it
would be expécted from the study area.

7. Anoplarchus sp. = Cockscomb

Anoplarchus purpurescens, the high- cockscomb, is a common member of
the intertidal fauna and the occurrence of a relatively iarge number of
Anoplarchu$(28 of 531 speciméns or 5%) from one of our deeper collections
is of interest. These subtidal Anoplarchus have been compared with the

intertidal A. purpurescens and morphologicél differences have been noted.

. ‘Diver-Observed Fishes
Approximately 40 species of fishes were observed‘during diving opera-
tidns at the Mendocino study area‘(Tébles 44 & 45)3, It should be realized
that certain difficultiés are inherent in attempting to identify fishes
underwater. Although such forms as the cabezon, lingcod, and kelp greenlingl
are quite easily recognized, a number cf'other'forms are nof so readily

distinguished. Many of the rockfishes, Sebastes spp., are quite similar and
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Gentyal Area North Cantyol Ayaq
Species : Ip;ﬂqu: Presyrvay DavidsoifwmiﬁE;Zﬁizgé Ageanig  Davidson Upwelling  Qeeanip

e e ¥ e— o ey i " i

Anarrhichthys ocellatus
Artedius coraliinus
Avrtedius fenesiralis
Artedius app.

Ageelichthye rhodorys (1)
Aylorhynchus flavidus
Chirolophis nugator ~

. Citharichthys ap.

Clupea harvengus pallasi{

- Coryphopterus nicholsit

CQTTIDAE
Damalichthys pacea
EMBIOTOCIDAE
Embiotoca laveraglie
Enophrys bison
Gilbonsia 6p.
Gobiesox maeandricus

. GOBIIDAE

Eeyxagrammos dzcagranrmug
Hexagramnes superetilieeys
HEXAGRAMMIDAR
Hyperprosopon anale
Hyperproscpon argenteun
Jopdmia zonope
Liparis florae
Liparis sp.
Ophiodon elongaiua
Oxyilebius pictus
Rhacochilus toxstes
Seprpaenichthys marmoratus
Sebastes carnctus
Sehasias courinug
Sebastes chrysorelas
Sebastes flovidus-serranvides
complex,iuveniles
Sebastes maliger
Setastes melanopa
Sekastes miniatup
Sehastes mystinug

..Bebastes nebulosus

Sebastes pinnigep

Sebgstes rastrelligep
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Synohirus gilli o
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TABLE 45.

C

Period* —Mendocino Power Plant Site - September 1971 through November 1972,

C

Percent Frequency of Occurrence of Some Diver Observed Fishes by Depth and Oceanographic

Oceanic

. . s : Davidson Upwelling. Totals
Scientific Name :
' Depth Zomesxx I  II  III I II III I II III I II  III
ANARHICHADIDAE

Anarrhichﬁhys ocellatus 0,0 0.0 0.0 0.0 5.3 0.0 0.0 0.0 0.0 0.0 2.7 0.0
BOTHIDAE

Unidentified 0.0 0.0 0.0 0.0 0.0 0.0 16.7 0.0 16.7 3.7 0.0 5.3
CLUPEIDAE

. Clupea harengus pallasii 0.0 0.0 0.0 0.0 5.3 0.0 0.0 0.0 0.0 0.0 2.7 0.0
COTTIDAE

Enophrys bison 0.0 0.0 0.0 6.7 5.3 0.0 1.7 0.0 0.0 7.4 2.7 0.0

Jordania zonope 0.0 20.0 0.0 0.0 15.8 0.0 16.7 23.1 16.7 = 3.7 18.9 5.3

Scorpaenichthys marmoratus 0.0 60.0 0.0 46.7- 36.8 27.3 16.7 38.5 16.7 29.6 40.5 21.0

Synchirus gilli 0.0 0.0 0.0 0.0 0.0 0.0 16.7 23.1 0.0 3.7 8.1 0.0

Unidentified . 0.0 80.0 100.0 20.0 26.3 45.4 33.3 46.1 16.7 18.5 40.5 42.1
EMBIOTOCIDAE

Damalichthys vacca 0.0 0.0 0.0 6.7 10.5 9.1 33.3 23,1 0.0 11.1 13.5 5.3

Embiotoca lateralis °~  100.0 0.0 0.0 20.0 15.8 0.0 50.0 30.8 50.0 25,9 18.9 15.8

Hyperprosopon argenteum 0.0 0.0 0.0 6.7 0.0 0.0- 0.0 0.0 0.0 3.7 0.0 0.0

Rhacochilus toxotes 0.0 0.0 0.0 6.7 0.0 0.0 16.7 0.0 0.0 7.4 0.0 0.0
GASTEROSTEIDAE

Aulorhynchus flavidus 0.0 0.0 0.0 c.0 0.0 0.0 0.0 7.7 0.0 0.0 2.7 0.0

~€11~-
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TABLE 45 (cont.)

Scientific Name Davidson UpwgllingA _ Oceanic " Totals
Depth Zones ** I II.  III 1 11 III I I III I 11 III
STICHAEIDAE
Chirolophis nugator 0.0 0.0 0.0 0.0 5.3 0.0 0.0 15.4 0.0 0.0 8.1 0.0
Unidentified 0.0 0.0 0.0 13.3 10.5 9.1 0.0 7.7 0.0 7.4 8.1 5.3
TOTAL STATIONS 1 5 2 15 19 11 6 13 6 . 27 37 19

* Both study areas combined.
*%* Depth Zones

I=2,4-7.6m
I1 =7.9 -15.2 m
ITI =15.6 -22.9 m

S EETT-
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exact identification is Qn1y possible if the diver can observe the fiéh
closely, particularly juveniles, noting either a charactefistié beﬁavorial
pattern or distinctive coloration. Cottids and tleuny-type fishes
(Stichaeidae and Pholididae) are often impossible to identify underwater
and their positive determination is only possibie af:er microscopic
examination. Generally the divers encouaterad more fish during the
Upweliing and Oégéﬁié Periods (Table 455.

Thirteen %amilies are represented as diver~observad fishes;“
Anarhichadidae, Bothidae, Clinidse, Clupeidae, Cottidae, Embiotocidae,
Gastercsteidae, Gobiesocidae, Gobiidae, Hexagrammidae, Liparididae,
Sccrpaenidae, and Stichaeidae. Of these, four families contain species
which are considered as co&monly observed. These fishes are referred to
as "macro-fishes" due to their large size relative to the total fish
population in the sublittoral commuﬁity. The four primary diver—observed‘
families are considered below:

Cottidae. Numerous small cottids were encountered during our under-
water surveys; the majority identified only as "undecermined cottid" or
"Artedius;type". As indicated zbove, it is impossible to positively
icdentify small forms unless they are collected and examined microscopically.
Two small, distinctive forms were encountered which cannot be confused
with other species; Jordania zoncpe, the longfin sculpin, was noted several
times ana Synchirus gilli, the manacled sculpin, was observed on Nereocystis
stipes on several occasions. O0f the large ccttids, two large species were
observed.

1. Znophrys bisor. ~ the buffalo sculpin,
A cottid which reaches 36.5 cm (14.6 inches), although a very cryptic

form was noted several times. It was usually cempletely exposed, resting on the
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silcstone substrate, apparently depending upén its shape and coloration.
for protection. Most were observed in shallow depths of 2.4 - 7.6 m
(7.9-25.1 ft). |

2. - Scorpaenichthys marmoratus - cabezon.

Cabezon were commonly observed and should be considered as one of
the important sublittoral fishes. They were an omnipresent species,
although not seen in large numbers. Onlyvadult cabezon were observed,
with some iﬁdividuals probably weighing in excess of ten pounds. Cabezon
were commonest in mid-depths of 7.9‘- 15.2 m (26.1-50.1 ft).

Embiotocidae. Five species of surfperches were observed, but only

the striped surfperch, Embiotoca lateralis, and the pile surfperch,
Damalichthys vacca, were noted consistently. The former was the more common
species. Surfperches were seen primarily in kelp beds, occurring up in

the water column. Surfperch were most cften observed in the cove in

shallow water.

Hexagrammidae. Four species pf hexagrammids were noted: lingcod,
Ophtodon elongatus; kelp greenling, Hexagrammos decagrammus; rock greenling,
Hexagramﬁos superciliosus; and the painted greenling, Oxylebius pictus.

With the exception of the painted greenling, the other species are important
to the sportfishery. 'The lingcod and kelp greenling were commonly encountér-
ed during our underwatér surveys. The rock greenling, not observed with
;egularity, is more common in the shallow sublittoral. The lingcod and

kelp greenling were often observed in pairs and threes; both species were
more frequently observed at mid-depth and~deep stations (Table 45). The

rock greenling, when seen, was almost always solitary.

Scorpaenidae. Eleven species of rockfishes, genus Sebastes, were

observed, three commonly: the blue rockfish, Sebastes mystinus, black
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rockfish, Sebastes meZaﬂopsg and rockfishes of the yello&tailfolive group,
Sebastes flavidus-oerfanoides complex. Blue and black réékfishes were
often noted in relatively large numbers with both juveniles and adults
‘occurring. For the most part, fishes of similar size groups schooled
together. Juveniles were often associated with the bottom while adults
occupied positions throughout thes water column. Tt was impossible to
distinguish between jﬁvenilé yellowtail and olive rockfishes underﬁater,
hence, these two species are treated as a complex. Sebdstes carnatus,

5. chrysomelas, S. nebulosus, S. maliger, and S. rastrelliger are basic-—
ally solitary, bottom-dwelling species and were noted much less frequent-
ly than the- schooling types. Sebastes mintatus and S. pinniger, known
collectively as 'red rockfish" by anglers, were cbserved several times.
These two species are referred to as "becttom-type" fishes, however, we
have always noted them as occurring from several to poésibly 3 m (10 ft)
cff the bottom. Rockfishes in generai are an extremely important.com—
ponent of the sublittoral environment and fishes of this group would be

expected to be encountered during any dive at the Mendocino Power Plant

site.

-FOCD HABIT STUDIES OF SELECTED FISH

Prepared by Gary D. Farrens and Daniel W. Gotshall

Preliminary fish food habit studies in the Point Arena Area
(Gotshall et al 1972) indicated the.possibility of using some fish as
biological samplers and tc determine food webs. Therefore, studies were
expanded to 14 of the more abundant carnivorous fish species.

Methods |
Stomachs of fishes collectéd from the skiff and party boat fishery

and Chem-Fish collections in the Foint Arena Cove area were used in the
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study. Each fish was identified and its standard length, total length,
weight, sex, date and location of capture recorded. The stomachs were
‘then removed and preserved in 10% formalin or 70% isopropyl alcohol.
‘Stomach contents were examined under a dissécfing miéroscope and then
transferred to 407 isopropyl alcohol for permaﬁent stofage. The organ-
isms were measureé, counted, and volume of displacement determined in
a graduated cylinder. Organisms found in the mouths and throéts of the
fish were discarded.

Resuits
Rockfish

Copper rockfish - Sebastes caurinus. Of 35 copper rockfish stomachs

collected, si# were empty (Table 46) but the othefs contained 17 dif-
ferent tyﬁes of animals. The three most £requéntly observed ﬁere
Octopus apollyon, crabs (mostly Cancer oregonensis), and unidentified
fish. It is>intereéting to note that we rarely observed either the
octopus cr the crab in subtidal surveys, becaﬁsé both are very cryptic;
thus, the copper rockfish may serve as a biological samplef for these
animals.

Black rockfish - Sebastes melarops. Thirteen stomachs were

examined and four were empty (Table 47). The stomachs, K contained at

least seven different types of animals. Salps, Salpa sp., were most fre-
quently observed animals and made up most of thé volume.

" Grass rockfish - Sebastes rastrelliger. This fish is one of the

most important large predators found in the shallow waters (intertidal

to7.6 m (25 ft) in Point Arena Cove. We have collected and examined nine

" stomachs, two of which were empty (Table 48). ILoxorhynchus crispatus,
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TABLE 46. Ffequency of Occurreuce, Number and Volume of 18 Food
Items in Copper Rockfish §tomachs - Mendocino Power
Plant 5ite - 1972.
Food Item Number of stomachs Number Volume
‘ containing item of items (ml)
MOLLUSCA .
Calliostoma sp. 1 1 0.5
Loligo opalescens+ 4 4 44.0
Octopus apollyon 10 14 48.5
ARTHROPODA
Cancer oregoner.sis "9 21 48;5
Carcer sp. 5 6 90.0
Crago st 1 2 2.0
Pandalus danae _ 1 2 12.0
Petrolisthes eriomerus 1 1 1.0
Spironﬁicarus brevirostrus 1 1 2.0
Unidentified crab 3 3 1.5
Unidentified Mysidae 2 4 Tﬁ
Unidentified shrimp - ‘ 5 6 "5.0
ECTOPROCTA
Unidentified 2 NC 1.0
CHORDATA
Engraulis mordazt 3 ° 99.0
Hemiiepidotus spinosus 1 1 8.0
Sebastes sp. ' 3 5 4.5
Unidentified fish#* | 6 7 9.5
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TABLE 46. (cont.)

Food Item ' Number of stomachs Number Volume
. containing item of items ‘ (ml)
MISCELLANEOUS ‘_ o NC 11.0

TOTAL NUMBER OF STOMACHS EXAMINED 35

NUMBER EMPTY 6

* +

Some of these may be bait.

Several stomachs contained only otiliths or other .bones,
resulting in a lower total volume than would be expected.
NC Not countable.




TABLE 47. Frequency of Occurrence, Number and Volume of Eight Food

- Items in Black Rockfish Stomachs - Merdocino Power Plant

Site - 1972.
e e e Neber Vol
ANNELIDA
Unidentified polychaet : 1 A 1 - 1.0
ARTHROPODA
Cancer magiéter* 3 7 1.5
Unidentified amphipod 6 42 1.7
Unidentified crustacean material 1 1 0.5
Unidentified isopod i 1 <0.5
Unidentified shrimp : 1 1 0.5
CHORDATA |
Sebastes sp. 4 10 - C.5
Unidentified salps ' 7 NC 71.5
MISCELLANEOUS 2 ‘ | NC 1.0
TOTAL NUMBER OF STOMACHS EXAMINED 13
NUMBER EMPTY 4

* megalops

NC-not countable
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TABLE 48. Frequency of Occurrence, Number and Volume of Six Food
Items in Grass Rockfish Stomachs - Mendocino Power

Plant Site - 1972.

Food Item _ : Number of stomachs ° Number Volume
containing item of items (ml)

MOLLUSCA

Loligo opalescens* 1 1 2.5
ARTHROPODA

Cancer productus 1 ) 1 ' 1.0

Loxorhynchus crispatus . 2 4 24.0

Unidentified barnacle A 1 1 0.25

Unidentified decapod .2 2 0.5
CHORDATA

Sebastes sp. 2‘ 9 7.0

Xiphister mucosus b_ 1 ' 1 12.0

Unidentified fish : 2 4 2 7.5
MISCELLANEOUS 1 NC 1.5
IOTAL NUMBER OF STOMACHS EXAMINED 9

NUMBER EMPTY 2

*Probably bait
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the masking crab, contributed the highest volume, 24.0 ml, while juvenile
rockfish, Sebastes spp. were the most frequently observed food item.

Miscellaneous rockfish. A few stomachs have been collected from gopher

rockfish (1), yellowtail rockfish, S. flavidus (1); quillback rockfish,
S. maZiger (1); canary rockfish; S. pinniger (2); and olive rockfish,

S. serranoides (1) (Table 49). Décapbd material was the most commoﬁ

food item in all, except for the olive rockfigh, which contaiﬁed two

fish genera, the Pacific sand lance, Ammodytes hexapterus; and Sebastes
spp. Ammodytes sp. contributed the largest volume, 17 ml, and Sebastes
spp. was the most frequently observed food item in the olive rockfish ‘
stomachs. The single quillback rockfish stomach examined coﬁtainea one
unidentified shrimp and seven neﬁatodes, which were prbbablf parasites.
Cancer oregonensis contributed the highgst volume and the largest number
of individuals in the gopher rockfish stomach examined. Both canary
rockfish stomachs collected were empty. The yellowtail rockfish examined
gontained one euphausid and one mysid, but unidentified érustacean
material contributed the largest volume.

Cottids.

Cabezon - Scorpaenichthys marmoratus. All- 14 of the cabezon
stomachs examined contained food; 22 types of animals were identified
(Table 50). Cancer crabs contributed the largest volume, 99.5 ml, and
were the most frequently observed organisms. The largest number of
any one species observed wﬁs the octopus, Cctopus apollyon.

Brown Irish lord - Hemilepidotus spinosus. Twenty-nine brown Irish

lord stomachs were examined, one of which was empty (Table 51). Eighteen
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TABLE 49. Frequency of Occurrence, Number and Volume of Food Items in Five Species of Rockfish

. Stomachs - Mendocino Power Plant Site - 1972-73.

Rockfish - ) Food item . , Number of St?ma'ChS Number Volume
A containing item of items (ml)

‘épph.er rockfish Cancer oregonensis . 1 2 , 2.0
Cancer sp. _ 1 1 0.5
Unidentified cottid or agonid 1 - 1 1.0
Unidentified polychaet 1 | 1 <0.5
Total number of stomachs examined 1
Number empty 0

. Yeliowtail rockfish Unidentified euphausidv . 1 ’ 1 <0.5 L

Unidentified mysid | . 1 1 <0.5 ;3
Unidentified crustacean material 1 - 1.0
Total number of stoméchs“examined 1
Number.; empty 0

‘Quillback rockfish . Unidentified nematodes‘ 1 7 ' -
Unidentified shrimp 1 1 : <0.5
Rock 1 - : 1 <0.5
Total number of stomachs examined 1

Number empty 0
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TABLE 50. Frequency of Occurrence, Number and Volume of 20 Food Items

in Cabezon Stomachs - Mendccino Power P]__ant Site - 1972,

Food item Number of stomachs . Nurﬁber Volume
’ containing item of items (ml)
COELENTERATA
Abietinaria sp. : 2 | NC TR
Sertularella sp. 1 NC TR
MOILLUSCA
Calliostoma costatum 1 | 1 TR
Fusinus luteopictus 1 6 2.8
Halilotis sp. . 1 1 5.5
Octopus apollyon ‘ 7 33 34.0
Unidentified eulamellibranchs "2 . 3 2.8
ARTHROPODA |
Cancer antennarius | . 2 3 30.0
Cancer jordani 1 | 1~' 1.0
Cancer oregonensis 7 15 52.5
Cancer sp. 4 o _ 4 16.0
Chthamalus sp. ‘ 1 2 TR
Pachygrapsus crassipes 1 ) 1 1.0
Pagurus sp. | 1 , 1 TR
Petrolisthes eriomerus 1 2 3.0
Seyra acutifrons 1 3 21.0
.Spirontocar’is sp. 1 1 C.5
Unidentified crab 3 5 1.5

Unidentified crustacea . 1 1 TR
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TABLE 50. (cont.)

Food item Number of stomachs  Number Volume
containing item of items (ml)

ECTOPROCTA‘

Unidentified o 3 NC 1.0
CHORDATA'

Apodichthys flavidus 1 _ 1 2.5

Unidentified fish 3 3 10.0
 Unidentified stichaeid 1 1 3.0
MISCELLANEOUS 3 NC , 2.0

TOTAL NUMBER OF STOMACHS EXAMINED 14

_ NUMBER EMPTY . 0

* Most remains consisted of beaks.
NC Not countable.
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. TABLE 51. Frequency of Occurrence, Number and Volume of 17

Food Items in Brown Irish Lord Stomachs -~ Mendocino Power

Plant Site - 1972-73.

QHJ : : Co gill isopod)

Food item Number of stomachs Number Volume
containing item of items (ml)
NEMATODA l‘ 2 -
ANNELIDA
. | Polychaet spicules 3 NC -
.Unidentified polychaets 2 2 - 0.5
MOLLUSCA
Margarites sp. 1 1 <0.5
Octopus apollyon beaks | 1 2 -
Small trcchoid gastropod 1 1 <0.5
«.’ Unidentified chiton 1 1 <0.5
ARTHROPODA
Cancer pfoductus 1 1 <0.5
Cancer sp. 7 "7 1.0
Idothea sp. 1 1 <0.5
- Pagurus sp. 1 2 0.75
: Petrolisthes cinctipes 2 3 0.5
. ‘Pugetia sp. (juvenile) 3 3 0.5
Seyra sp. (juvenile) 1 1 <0.5
Unidentified carid 4 5 1.0
Unidentified crustacean remains 8 - 3.0
Unidentified gammarid 5 9 1.0
Unidentified isopodx(Poss. parasitic i 1 <d.5
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TABLE 51 (cont.)

Food item Number of stomachs Number

Volume
containing item of items (ml)
CHORDATA
Unidentified fish ' 1 1 1.0
MISCELLANEOUS | ' ' 6 NC 1.0
TOTAL NUMBER OF STOMACHS EXAMINED 29

NUMBER EMPTY - 1
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food items from five phyla were observed. Small size and partial
digestion of food items made specific identification difficult. There-
fore, unidentified crustacean femains were the most frequently observed
food items and represented the highest volume. Of the identifiable

. food items, Cancer spp. was observed in the greatest number of stomachs
and gammarid amphipods contributed the largest number of individuals.
Two nematodes were observed in one stomach.

Smoothhead sculpin - Artedius lateralis. Twelve smoothhead sculpin

‘stomachs were examined, none of which were empty (Table 52). Thirteen |
food items from four phyla were observed. Cottids contributed the great-
est volume of food, 38%. Petrolisthes cinctipes, porcelain crab, was the
most common food item at the generic level. It was found iﬁ the most
stomachs and was the main food item by volume at 25 ml. It is interesting
to note one smoothhead sculpin stomach contained 23 parasitic gill isopods.

Longfin sculpin - Jordania zonopé. Eleven longfin sculpins were

‘collected from a depth of 6.1-9.1 m (20—30 ft) during a Chem~Fish collection
in April 1973. Of the 11 stomachs, two were empty (Table 53). Six types

of animals from three phyla were observed and gammarids contributed the
highest volume, largest number of individuals, and was the most frequently

observed food item.

Fluffy sculpin - OZigocottus‘snyderi. Eight large fluffy sculpins
were examined and all of the stomachs contained food items (Tablé 54).
Gammarids were the most coﬁmon identifiable organisms. The stomachs of
these fish were not full and most of the orgénisms were pértially digested;

over half of the stomach contents by volume were unidentifiable.
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TABLE 52. Frequency of Cccurrence, Number and Volume of 13

Items in Smoothhead Sculpin Stomachs - Mendocino Power Plant

Site — 1972-73.

Food item Number of stomachs Number Volume
containing item of‘items (ml)

ANNELIDA

Unidentified nereid 1 1 200
ARTHROPODA

Petrolisthes cinctipes 5 8 4.0

Spirontocaris brevirostris 1 1 1.5

Unidentified crab 3 3 1.5

ﬁnidentified crustacean remains 1 ' 1 : <0.5

Unidentified gammarids 3 3 <0.5
 Unidentified parasitic gillisopods 1 23 <0.5
MOLLUSCA |

Calliostoma sp. o1 ’ 1 <0.5
CHORDATA

Liparis sp. 1 1 1.0

Oligocottus maculosus 1 1 | 2.0

Oligocottus rimensis - 1 1 2.0

Unidentified cottid. 2 2 | é.O

Unidentified fish _— 3 3 <0.5
iOTAL NUMBER OF STOMACHS EXAMINED 12

NUMBER EMPTY - e
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TABLE 53. Frequency of Occurrence, Number and Volume of Five Food

Items in Longfin Sculpin Stomachs - Mendocino Power Plant

~ Site - 1972-73.

Number of stomachs

Food item Number Volume
v containing item of items (ml)
COELENTERATA
Unidentified hydroid 1 1 <0.5
ANNELIDA
Polychaet segments 1 NC -
Polychaet setae 5 1 0.5
ARTHROPODA _
- Idothea sp. 1 1 <0.5
Unidentified gammarid 6. 33 1.0
MISCELLANEOUS -5 5 1.0
TOTAL NUMBER STOMA&HS EXAMINED 11
NUMBER EMPTY 2
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TABLE 54. Frequency of Occurrence, Number and Volume of Five Food Items \‘?

in Fluffy Sculpin Stomachs - Mendocino Power Plant Site - 1972-73.

food item | . Number ofstomachs . Number Volume
: containing item of items (ml)
ANNELIDA
Polychaet setae ' o 2 NC , -
Unideﬁtified polychaet 1 1 ‘ <0.5
ARTHROPODA
Spirontocaris sp. 1 1 0.5 .
Unidentified decapod material 3 : 3 1.0
Unidentified gammarids _ 1 8 | - 0.5
Unidentified pycnogonid o 1 1 <0.5
MISCELLANEOUS 2 2 1.0
. . "’
TOTAL NUMBER OF STOMACHS EXAMINED 8

NUMBER EMPTY ' 0
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Miscellaneous Fish

Northern clingfish - Gobiesox maeandricus. None of the five north-

ern clingfish stomachs examined were empty (Table 55). Two phyla were
represented, Mollusca and Arthropoda. Limpet, Acmaea spp., shells were
ébserved in every stomach and four chigons, Ischnochiton sp. (1), were
obtained from two stomachs. Volumes were not taken on the limpets
because the shells would not give an accurate determination. Small
kelp crabs, Pugettia spp., obtained from one of fhe clingfish were the

only representative Arthropods.

Penpoint gunnel - Apodichthys flavidus. Four penpoint gunnel stomachs
were examined; none were empty and all of them contained lérge numbers
of Gammaridea (Table 56). The sgcond most common fbod.item was juvenile
Cancer spp; (first instar stagej. These crabs were observed in two of

the stomachs. Arthropoda was the only phylum represented.

Discussionv

Our results show‘the importance of crustaceans, molluscs and small
fish-in the diet of the fish studied. Sixfy-seven percent df the food
items were érustaceans representing 427 of the total volume. Molluscs
accounted for 15%Z of the total numbers and for 18%Z by volume. Fish as
food items accounted for 12% of the total number of items and 26% of the
total volume. Together, these three‘groups comprise 947 of the total.
number énd 86% of the total volume of animals féund in the stomachs
of fﬁe selected fish. These résults generally agree with other studies

about the feeding habits conducted on the same species.
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TABLE 55. Frequency of Occutrence, Number and Volume of Seven Food

Items in Northern Clingfish Stomachs - Mendocino Power

Plant Site - 1972-73.

Food jtem ' Number of stomachs Number Volume
containing item of items -~ (ml)
MOLLUSCA
Aémaei&ae (shellé only) 3 6 -
CoZZiseZZa-Zimatuia shells 2 2 -
Collisella scabra shells 1 1 -
Ischnochiton sp. 2 4 <0.5
Mytilus californianus 1 1 . <0.5
ARTHROPODA
Pugettia gracilis-richii complex 1 _ 2 0.5
Chitinous remains (possibly shrimp) 1 1 <0.5
TOTAL NUMBER OF«STOMACHS EXAMINED .5

NUMBER EMPTY . 0
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TABLE 56. Frequency of Occurrenée, Number and Volume of Nine Food

Items in Penpoint Gunnel Stomachs -~ Mendocino Power Plant
- Site - 1972-73.

Food item ' Number of stomachs Number Volume

containing items of items (ml)
ARTHROPODA
\ Cancer sp. (first instar) 2 19 0.5
.Ido,thea sp. : 1 . 2 <0.5
Pagurus sp. . 1 o 3 0.5
Pugettia sp. ' 1 ’ 2 <0.5
Spirontocaris brevirostris | 1 ‘i 1.0
Unidentified crabs (prob. ' 1 2 0.5
Pachygrapsus sp.)
Unidentified ‘crustacean material i : 1 ‘ 2.0
Unidentified gammarids : 4 ; . 78 2.0
Unidemtified shrimp K 1. 1 <0.5
TOTAL NUMBER OF STOMACHS EXAMINED 4

NUMBER EMPTY 0
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Arthropods made up the 1afgest ﬁart, by volume, of the diet»of copper
rockfish taken at Pt. Arcna. Fishes and molluscs, in that order, followed
in importance. The most important copper rockfish food item was the crab
genus Caneer which comprised 357 of the diet. This agrees with another
study on 241 copper roékfish taken in Humboldt Bay (Prince 1972). 1In
Prince's study the moét important.individual fcod items were Cﬁncer .
magistef with .a percent frequency of occurrence of 31.4, and gammarid
amphipods (percent frequency of occurrence of 28.4). Gammarid amphipods
did not appear in any of the Pt. Arena copper rockfish stomachs.

The presence of Octopus appolyon in some of the stomachs is $ignifi-
cant in that a thorough intertidal and subtidal study of the area where
the fishes wéfe collécted revealed none of this species.

The consideréble variation in types of food items (17) indicates
that the copper rockfish is an opportunistic fish with general feeding
habits and therefore,'its aiet should.bhangevseasonally. The copper
rockfish examined in this study were collected only during June and_July.
If collection had continued throgghﬁut the year, the diet may have shown
greater variation. |

No pelagic juvenile cabezon were collected and the demersal juveniles

and adults from which stomachs were obtained ranged in size from 64 mm (2.6

inches) to 535 mm (21.4 inches) SL. Again, crabs were the most important food

item (60% of total diet by volume) and Cancer sp. éccounted’for 78% of the crabs

present. In an earlier food habits study on cabezon, 0'Connell (1953), found

that crabs are the most important item in terms of frequency of occurrence in

the diet of cabezon and Cancer spp. were the most frequently observed

single genus. O'Connell reported several other crab species including

v
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Seyra, Pachygrapsus\,‘ and Pagarus (all of which were present in the
stomachs of cabezon we examined) and pointed out the importance of
fish as a dietary item for juvenile cabezon. While this study did not
‘separate the cabezon into juvenile and adult fish, the importance of
tidepool fish as a dietary item was appérent. Eight percent of the
food items examined in this study were fishés. Most of these fishes
were unidentified, due to advanced states of digestion, though
Apodichthys flavidus and one stichaeid were found.

Our data on the fluffy sculpin agrees favorably with similar
quantitative studies done by Nakamuré (1973) and Johnson (1954).
fhese papers noted gammarids as one of the most significant food items

and discussed in detail all the food items we examined except Pycnogonida,

which was not mentioned in either paper as a foed item.
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SPORTFISHERY STUDLES

Prepared by Danial W, Gotshzll and Fugene Witeck

The varied fauna of the Point Arena area attracts several types of
sportfishermen. Probably the most sought after species is the red abalone,
Haliotis rufescens. Large numbers of shorepickers and skindive;s turn out
for each major minus‘tide, particularly on weekends and holidays. The
major limiting factor to the numbers of abalone fishermen is access to
the rocky shore.

There are several types of hook-and~live fisheries that operate in
and out of Point Arena Cove. A small but highly successful rental and

private skiff fleet has existed since the mid 1550's and during the
summer of 1972 a charter bogt began taking fichermen out of the cove to
fish reefs off Point Aremna. THe.pier gupports a small, easily accessible
fishery, particularly during the summer months. Finally, a few fishermen
utilize the cove to fish fhe rock shoreliﬁe.

The counstruction and cperation of a power plant at Point Arena way
effect any one, or all c¢f those fisheriles.

The objective of the sportfishery studies was to obtain data from
which to measure any effect of the power plant construction or operation
on the fisheries as indicated by changes in catéh rates, species compo-

sition. During the study period we have conducted studies of the fishery

for abalone and fin fish catch of skiff and party boat fishermen.

Methods
Interviews of abalone and skiff fishermen were conducted on randomly
selected days during 1972. Sampiing days for zbalone fishermen were

celected from days when the tide level fell below 0.0 m during the



+
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period one half hour before sunrise to one-half hour after sunset. 1In
addition, abalone fishermen, skiff fishermen and party boat fishermen were
interviewed as time permitted on days not included in the random sampling
plan.

Data collected from each fisherman included area and hours fished,
numbers of each species captured, and total lengths of each species
(abalone-shell lengths). Abalone fishermen were arbitrarily separated

into two categories: shorepicker and skindiver. If an abalone fisherman

-was wearing a neoprene suit (and all of the following: face plate, weight

belt, and swim fins), he was classified as a skindiver, all others were
considered shorepickers.

We recorded the number of fishing poles used by skiff and party boat
fishermen since catch-per-unit-of-effort calculations are based upon
catch-per-pole-per-day or hour, rather than per man. ‘Tdtal numbers of

each type of fisherman were tallied for each random sampling day, as well

‘as for some of the non-random days. Total effort for the year was cal-

culated from mean numbers of fishermen on weekends and holidays, and
weekdays multiplied by the number of possible days occurring during the
year.

Results

Abalone -

Generally the red abalone sportfishery operates in areas which,
because of turbidity and surge, are not accessible to our subtidal
sampling: roughly 0.6 to 6.1 m (2.1-20.1 ft). Thus the catch-per-unit-of

effort data will serve as an index of abundance for this very important zone.
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Abalone fishermen were interviewed at three separate access points: ﬁﬂ}
Point Arena Cove, and the two ranches immediately south of the cove
(Figure 9). Because of a lack of manpower and fishing effort, we discontinued
regular sampling at the ranches after July 1972. The area south of the pier
and at the two ranches was considered South Control; the shoreline north of
the pier was classified as the Centfal Area.

Ffom March through the end of December 1972 we interviewed 499 shore-
pickers and lQS skindivers in the Central Area (Table 57). These fishermen
had collécted 1885 and 454 red abalone respectively. The highest catch rates -
occurred in July for the shorepickers and in July and October for the skin-
divers. The calculated total effort for this area amounted to 1179 shore-
picker days and 154 skindiver days.

The South Control Area yielded a higher number of interviews; 1246
shorepickers and 279 skindivers (Table 58). Their combined catches

amounted to 6676 abalone. Because we did not sample the two ranches

for the entire period we have calculated the total fishing effort only for
the fishermen utilizing the south cove where an estimated 458 shorepickers
days and 215 skindiver days were expended. Generally, the catch-per-unit- )
of-effort was higher in the South Control Area than in the Central Area.
In 1972 the length frequencies were not separated for abalone taken
from north of the pier and south of the pier in Arena Cove. The lengths
were kept separate for Arena Cove and the two southern ranches (Figure 10).

The mean and modal lengths for abalone for the cove were 195.3 and 200 mm

(7.8 and 8.0 inches) respectively. Mean and modal lengths for the abalone from
the two ranches were 194.0 and 190,0 mm (7.7 and 7.6 inches) respectively. As
might be expected, at lower tides larger abalone were taken. This becomes : )

apparent in comparing the modal lengths for each oceanographic period.
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TABLE 57. Number and Catch~Per-Unit~of-Effort of Red Abalone
Taken by Shorepickers and Skindivers - South
Control Area - Mendocino Power Plant Site = 1972,
Shorepickers
March April May Jure July Aug. Sept. O0ct. Nov. Dec. Totals

Number of

red abalone 419 255 4207 269 283 0 0 0 0 10 5443
Number of

fishermen 108 51 954 61 70 0 0 0 0 2 1246
Hours 201.9 106.3 2114.4 109.3 134.5 O 0 0 0 3.0 2669.4
Abalone

per day 3.9 5.0 4.4 4.4 4.0 -—- -~ — - 5.0 4.4
Abalone

per hour 2.1 2.4 2.0 2.5 2.1 - - - - 3.3 2.0

Skindivers

Number cf

red abalone 378 75 750 30 30 0 0 0 0 0 1233
Number of

fishermen 88 15 164 6 6 0 0 0 0 0 279
Hours 165.8 17.5 '362.3 7.0 11.8 O 0 0 0 0 564 .4
Abalone

per day 4.3 5.0 4.6 5.0 5.0 -- - - - - 4.4
Abalone

per hour 2.3 4.3 2.1 4.3 2,5 - - - - - 2.2
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TABLE 58. Number and Catch-Per-Unit-of-Effort of Red Abalone
Taken by Shorepickers and Skindivers -
Central Area - Mendocino Power Plant Site - 1972,

Shorepickers
March April May June July Aug. Sept. Oct. Nov. Dec. Totals

Number of

red abalone 79 48 1263 141 183 0 0 0 81 90 1885

Number of : N

fishermen 28 13 295 34 43 0 0 6 29 51 499

Hours 60.9 32.1 597.3 57.5 41.0 O 0 6.0 62.5 119.0 9763

Abalone per

fishernan 2.8 3.7 4.3 4.1 4,3 —-- — 0.0 2.8 1.8 3.8

Abalone per

hour 1.3 1.5 2.1 2.4 4,5 — - 0.0 1.3 0.8 1.9
Skindivers

Number of

red abalone 137 20 91 40 55 35 0 10 27 39 454

Number of

fishermen 35 6 20 8 11 7 0 2 8 11 108

Hours 47.5 10.8 35.4 11.0 12.0 17.0 O 2.0 18.0 24.5 178.2

Abalone per

fisherman 3.9 3.3 4.6 5.0 5.0 5.0 -~ 5.0 3.4 3.5 4.2

Abalone

per hour 2.9 1.8 2,6 3.6 4.6 2.1 -- 5.0 1.5 1.6 2.5
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Mendoeino Fover Plant Site - 18973,

Numbzr znd Catch-Per-Unit-of-LEffort of Red Abalone Taken by
Shorepichers and Skindivers - Ceuatral and South Control Areas -

Central Area

South Control Area

Shorepickers

April May  Total April May  Total
Number of red abalomne 304 336 €40 185 143 328
Number of fishermen 67 78 145 42 31 73
Hours 172.2 163.2 335.4 90.0 65.0 155.0
Abalone per fisherman 4.5 4.3 4.4 4.4 4.6 4.5
Abalone per hour 1.8 2.1 1.9 2,1 2.2 2.1
Number of red abalone 114 194 308 278 185 463
Number of fishermen 23 47 70 56 42 98
Hours 56.5 106.5 1563.0 128.2 89.5 217.7
Abalone per fisherman 5.0 4.1 4.4 5.0 4.4 4.7
Abalone per hour 2.0 1.8 1.9 2.2 2.0 2.1
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March 1972.
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During the Davidson Current Period of Deceuwver 1971 through March R
1972, the lowest tide crccurrence on a sampling day wes -0.2 m (-0.66 ft) “
on March 18 and 19, the mcdal abalone length for this period was 190 mm

(7.6 inches) (Figure 11). The lowest tide on a sampling day during the

Upwelling Period was -0.6 m (-2.0 ft) on May l4; in fact, all of the tides

on sampling days during this period fell below ~0.2 m (-1.0 ft). The prin-
cipal qual abalone length during this period was 205 mm (8.2 inches) (Fig- A
ure 12). During the Oceanic and early Davidson Periods of the winter of
1972-73, maximum low tides on sampling days were -0.4 m (-1.3 ft) and -0.6 m
(-2.0 ft) respectively; principal modal lengths were 185 mm (7.4 inches)
and 205 mm (8.2 inches) respectively (Figure 13).

During April and May 1973 we again interviewed abalone fishermen,
primarily to determine if differences existed in sizes of red abalome
from the North Cove (Ceuntral Area) and South Cove (South Control Area). \;’

A total of 218 shorepickers and 168 skindivers were interviewed
during five days of sampling (Table 59). The shorepickers catch consisted
of 968 red abalone for an.average catch-per-fisherman of 4.4 red abalone;
skindivers averéged 4.6 red abalone per diver. Lengths of 1092 red abalone
were recorded (Figure 14). Red abalone collected by shorepickers and skin-
divers in the South Control Area were larger than those harvested in the ’ -
Central Area. The mean for Fhe South Control and Central Areas weré 200.6
and 205.5 mm (8.0 and 8.2 inches) and 195.8 and 200.2 mm (7.8 and 8.0 inches)
respectively for shorepickers and skindivers catches (Table 60). Skindivers'
catches generally were larger in both areas.

Aﬁalysis of the 1973 shell length data was conducted by Eugene Witeck,
Operations Research Branch, to determine if the observed differences were

significant. v \l)
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TABLE 60. Comparison of mean lengths of red abalone taken by shorepickers
and skindivers from North and South Arena Cove ~ Mendocino

Power Plant Site - April - May 1973.

Sample size Mean length (mm) Standard deviation
North Cove
Shorepickers 457 195.84 12,31
. Skindivers 158 , 200.15 12,22
Total 615
South Cove
Shorepickers 163 200.64 11.71
Skindivers 314 205.49 16.53

Total 477
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In the statictical analysis of the abalone ieunpgths obtained by
fishermen in the twe cove areas, an analysis i variance model using a
2 X 2 factorial design was used. The first tactor consisted of the two
coves, North and South, while the second factor consisted of the two
fishing methods, skindivers and shorepickers. 3Both factors were con-
sidered as fixed, that is, thevaere the only «ffects considered and
were not selected from s group of possible effects. Due to the unequal
sample sizes in each of the four subclasses, the factors or effects had
to be adjusted. The results are contained in the analysis of variance
table (Table €1 ), and arz also given below,

The interaction and two factor terms can obly be tested against the
error term, the within samples (within each of the four subclasses) mean
square. The interaction is not significant. The two factors, coves and
fishing methods, are both nighly significant, which means that red abalone
from the South Cowve and those taken by skindivers in both areas were
significantly larger than ved abalones fron the Central Area or rhose

taken by shorepickers.
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Bottomfish

A relatively small skifi fishery has operatad out of Point Arena
Cove since the 1950's. Reutal skiffs are launched off the pier and pri-
vate skiffs from the beach during the late spriryg. summer and early fall.
Most of the fishermen dizecct their efforts towards the inshore reef
fishes while very little effort is directed towards trolling for salmon.
Most fishing takes place from Point Arena south to Saunders Reef in depths
ranging from about 15.2 fo 48.8 m (50.1-161.0 ft).

We interviewed 129 ¢kif{f fishermen f{rom iay through September; their
catch consisted of 873 fish (Table 62)., Lingeood (27.5%), black rockfish
(23.2%) , and copper rockfish (18.1%) were the theee rost commonly caught
of the 1Y species identified. Catch-per-hour vanged from a low of 0.88
fish in June to a high of 7,34 fish in August.

Yhe monthly catch rates of party boet fisneracn did not differ signif-
icently from those of the skiff fishermeu as s2an in Table 63. A total of
33 fishermen interviewed between June and Octsher caught 764 fish for a
catch~per—nour rate of 2.04 fish (Iable §4). The three most abundant
fishes in the party boai catches were black rockiish (39.0), copper rock-
fish (11.0%), and liungcod (8.8%)., Cenerally, the party boat fished west
of Point Arena in depths of 22.9 to 48.8 m £753.0+161.0 ft) and this probably
accounts, in part, for the difference in species composition.

In order to have confidence din using our species composition and
catch-per-unit-of-effort data to detect changes in inshcre reef fish

population that might be caused by the construction and operation of a

power plant, it is necessary to know whether the data has stability.
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ton, and catch-per-unit-of-effort of fish landed by party boat fishermen - Mendocino power plant
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C/H = Catch per hour

C/D = Catch per day
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TABLE 65. Total catch by numbers, species composition, catch-per-unit-of-effort
of fish landed by skiff fishermen - Mendocino power plant site -
July - October, 1959%

Species
Number Percent Total
Rockfish: sampled Comp. C/H+ c/Dt catch
' Black 110 13.92 0.28 1.24 714
E | Black & Yellow 3 0.37 0.01 0.03 19
] Blue 136 14.62 - 0.35 1.53 750 -
Brown 5 0.78 0.01 0.06 40 .
Canary 29 4.00 0.07 0.33 205
China 44 5.83 0.11 0.49 299
Copper 164 21.09 0.42 1.84 1082
Gopher 5 0.55 0.01 0.06 28
* Olive . 7 0.70 0.02 0.08 36
Quillback 16 2.42 0.04 0.18 124
Rosy 1 0.12 T 0.01 6
) Turkey-red 47 5.55 0.12 0.53 285
Vermilion 71 8.89 0.18 0.80 456
Yellowtail 9 1.36 0.02 0.10 70
Widow 1 0.12 T 0.01 6
Flatfish:
Petrale sole 1 0.12 T 0.01 6
Qii Miscellaneous:
Lingcod | 82 9.26 0.21  0.92 475
Cabezon ' 35 4,89 0.09 0.39 251
Kelp greenling 36 5.44 0.09 0.40 279
TOTAL: ' 802 100.03 2.07  9.01 5131
) SAMPLE SIZE: :
Skiffs ' 25
Poles : 89
Hours 388
TOTAL EFFORT: .
Skiffs ; 192
Poles 682

* Data from Miller and Gotshall, 1961.

+ Catch-per-hour-per-pole.

+ Catch-per-day-per-pole.




TABLE 66. Comparison of size range and mean total lengths of some fishes
caught by skiff and pavty hcat fishermen -~ Mendocino Power Plant

Site - July-October 1959, Yay-September 1972.

-

Species’ Number Si;zsrange Mean length Number Si%gzgénge Mean length
measured  (mm tl1) (mm t1) measured (mm t1) (mm t1)
ROCKFISH
Black 110 266 _vSAS 441.0 118 297 - 529 438.9
Blue 135 211 - 430 336.3 18 291 - 403 348.1
Brown 5 366 - 500 439.0 13 355 - 514 422.0 -
Canary 28 221 - 620 447.5 15 273 - 609 394.5 .
China 44 306 - 420 370.3 13 . 336 - 477 371.5
Copper 164 351 - 560 455.3 82 283 - 553 438.2
Vermilion 71 426 -~ 620 537.01 13 486 - 606 539.9
MISCELLANEOUS ‘
Lingcod 82 456 -1080 753.7 93 462 - 946 635.;‘£’
Cabezon 35 411 - 670 527.7 23 378 - 618 439.5
Kelp greenling 35 238 - 410 368.4

316 - 400 354.6 16
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The "F" test shows that there is a significant difference between the
two sample variances for china and copper rockfish, lingcod, and kelp green-
ling (Table 67). The "t" tests indicated that only the mean lengths of the
copper rockfish and the lingcod for the two samples were significantly

.different.

The changes in species composition, catch rates, and sizes between 1959
and 1972 probably represent both natural fluctuations, harvesting effects,
. and differences in fishing techniques. Unfortunately, the stability of the
various fish populations cannot be assessed from our data,
While interviewing skiff fishermen, we attempted to determine where they
had been fishing. In many cases the fishermen had fished in both the North

Control and Central Areas, or South Control (as used in abalone sportfishery

study) and Central Areas. In some cases the fishermen had fished in all
three areas. However, a substantial number of fishermen spent their entire
fishing day in one area. We submitted the catch-per-hour data for six
species that appeared go have significantly different catch rates for the
three areas to Operations Research Branch personnel for analysis (Table 68).

The skiff éatch—per—hour variables were analyzed using analysis of

variance technidues. To stabilize the variances and to eliminate zero
values, the transformation 1n (C/H + 1) = X was used. Thevvariance ratio
of the between areas component to the within areas compoﬁent tests the
hypothesis that there is no significant variation between the average skiff
catch-per~hour of the different areas. The variance rates provide the

"F" values. In only one case, the vermilion rockfish, does the "F" value

reveal a significant difference between the averages at the five percent
level (Table 69 ). The "F" values less than one may be attributed to
sample fluctuations about an average value of zero. Table 70 presents the

total and species averages and standard deviations for each area. Apgendix XXXII
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presents the time, number of fish caught, and catch-per-hour for each skiff

in the samples analyzed.
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SUMMARY

On July 1, 1971 a contract was signed between Pacific Gas and

Electric Company and the Department of Fish and Came, for the depart-

ment to conduct preoperational ecclogical studies at Pacific Gas and

Electric Company's propbged Nuclear Power Plant Site at Point Arena.

2.

The specific objectives of the study were: (i) To conduct quanti-

tative studies that would yield relative abundance indices for selected

species including the important sport and comma2rcial species present

in the proposed outfall area and a contrcl area. These indices would

then be compared with indices derived from poscoperational studies to

determine if changes had occurred. (ii) Tc conduct qualitative studies

to determine species composition of plant and animal communities in the

outfall area and control area.

Field operations began in September 1971 whan 12 randomly selected

subtidal stations were occupied in the Cenitral Area.

3.

Based on the September 1971 survey, a stratified random sampling

scheme was set up to quantify five species of brown algae and 35 species of

invertebrates in the Central and North Control subtidal areas. Survays

were to be conducted during each of the thiree major oceanographic periods,

i.e., Davidson, Upwelling and Oceanic.

4.

Laminaria setchellii was the dominant brown alga observed during

the September 1971 presurvey. Giant red sea urchins and red abalone were the

most important invertebrates in terms of frequency of occurrence and biomass.

v

-
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5. Fifty random and eight reconnraissance subtidal stations were occupied
during 1972.

6. The data indicate differences in zbundance did exist for the five species
of bréwn algae auring the various oceanographic periods. Highest densities

" were observed during summer surveys.(upwelling and oceanic periods). How-
ever differences in densities of some invertebrate species between oceano-
graphic periods are Believed to be due to the difference in the number of
stations sampled during each period (eight stations during the Davidson

Period, 41 during Upwelling, and two during Oceanic Period).

7. The mean densities per station of some invertebrates were surprisingly
close when the Central (outfall) and North Control Areas were compared.
These included Tealia crassicornis, T. lofotensis, Styela montereyensis,
Tethya aurantia, Archidoris montereyensis, Cadiina luteomarginata,
Ceratostoma foliatum, Haliotis kamtschatkana, H. rufescens, H. wallalenstis,
 Dermasterias imbricata, Henricia leviusculea, Pycnopodia helianthoides,

Stichopus californicus, and Strongylocentrotus franciscanus.

8. When invertebrate densities were compared by 7.6 m (25 ft) depth incre-
ments, some species increased in density with depth, while others showed little
or no change or had decreased density with increase in depth. The former
included: Tethya aurantia, Anthopleura artemesia, Tealia crassicornis,
Austrodoris odhneri, Cadlina luteomarginata, Ceratostoma foliatum, Diodora
aspera, Haliotis kamtschatkana, Dermasterias irbricata, Henricia leviuscula,
Orthasterias koehleri, Solaster stimpsoni, and Stichopus californicus.

The following invertebrates decreased in density with increased depth:
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Styela montereyensis, (ryptochiton stelleri, Halictis rufescens, Cucumaria
miniata, Bupentacta quinquesmita, Pycnopodia helianthoides, Strongylo-

centrotus purpuratus and S. franeiscanus.

9. Confidence intervals (50, 70 and 95 %) were calculated for three
species of brown algae'and seven species of invertebrates from mean-per-
station‘data domparing the Central Area and North Control Area, and com-
parison of the three depth zones. Giant red sea urchins produced the
smallest values in both the Central and North Control Areas and in all

three depth zones.

10. Data of surveys and general observations, indicate that the two main
limiting factors to red abalone abundance in the study area are availability

of food and exposure to harsh sea conditions particularly during the winter.

11. The major red abalone predators observed in the Point Arena area were
cabezon, Pycnopodia helianihoides, Pisaster ochraceous, and Orthasterias

koehlert.

12. The giant red seas urchin is the most abundant and serious red abalone

competitor.

13. Intertidal sampling was initiated during November 1971 and continued
to February 1973. Two areas were studied: the intertidal adjacent to
the proposed plant site, or Central Area, and a Control Area about 3/4

km (0.46 mile) north of the Central Area.

1l4. Sampling was conducted during minus tides utilizing standard strati-

fied random sampling techniques. At each station, most non-cryptic macro-
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invertebrates and the larger brown algae were counted and identified within
aly m? (2.7 ft2) quadrat. Also, all soft red, green and smaller brown algae were
collected for later biomass determination and the percent cover by articu-

lated corraline algae was noted.

15. Sampling was done in three stratified life zones: Zone A, from 0.9 m

(3.0 ft) above MLLW to about 1.8 m (6.0 ft) above; Zone B, from 0.0 m to

o 0.9 m (0.0-3.0 ft) above MLLW; and Zone C, from 0.0 m and lower.

16. The most common inverfebrates in the intertidal of both study areas
were, in descending order; Strongylocentrotus purpuratus, Anthopleura
elegantissima, the Acmaeidae, Tegula brunnea, Tegula funebralis, Mytilus
californianus, Epiactis prolifera, Mopalia spp./Nuttallina californica,

‘ , Toniecella lineatc, Katharina tunicata and Leptasterias spp.

17. Confidence intervals calculated at the 95% level indicate that the
populations of these aforementioned animals are established well enough

to serve as possible indices of biotic change.

18. The biomass study showed three genara of red algae to be dominant

. in one or more zones in the two study areas: Odanthalia floccosa, Iridaea
spp. and Endocladia muricata. In Zone B of the Central Area, algal biomass
averaged 51.49 gm/% w? (2.6 oz/ftz), while in the Control Area the avérage was

54.57 gms/% m2 (2.8 oz/féz).

19. The average monthly dry weights of soft algae seem to indicate that
algal abundance varies annually and responds to upwelling conditions. The
i , numbers of large brown algae found in the quadrats throughout the study

period also seem to support this.
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20. Collections using an ichthyocide were conducted at 27 intertidal
stations to determine species composition and relative abundance for this

important zone.

21. A total of 36 species of fish have been identified from these collect-
ions. Based on a calculated index cf abundance (frequency of occurrence X
total number collected) the three most important species were: Xyphister

atropurpureus, Oligocottus snyderi and Xyphister rmcosus, respectively.

22. A total of six subtidal ichthyocide stations were conducted. These
stations yielded 38 species; Hemilepidotus spinosus, Artedius harringiont
and Liparis fucensis, respectively, were the dominant species based on

the index of abundance.

23. Divers were able to identify a total of 40 species of fish during
routine survey and reconnaissance dives. The dominant families involved

were: Cottidae, Embiotocidas, Hexagrammidae, and Scorpaenidae.

24, Stomach contents of 14 species were examined to determine food pre-
ferences and detect species not encountered in our intertidal and subtidal

surveys. A total of 146 stomachs was examined.

25. Octopus and crabs were the most frequently observed organisms in
copper rockfish stomachs; salps were dominant in black rockfish stomachs;
Cancer crabs in cabezon and brown Irish lord stomachs; the crab, Petrolisthes,

in smoothhead sculpin stomachs and amphipods in longfin sculpin stomachs.

26. Abalone shorepickers and skindivers were interviewed from March 1972
through May 1973 to determine catch-per—unit-of-effort and size composition

of the catch. From March through December 1972, interviews of 499 shore-
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pickers and 108 skindivers were conducted in the Central Area, and of 1246
shorepickers and 279 skindivers in the South Control Area. Their catch
amounted to 9015 red abalone. Generally, the catch-per-unit-—-of-effort was

higher in the South Control Area.

27. The mean shell length of red abalone taken in the cove during 1972 was

195.3 mm (7.8 inches). Abalone from the ranches south of the cove had a mean
shell length of 194.0 (7.7 inches). The highest mean shell lengths were ob-

served during the periods of the lowest tides.

28. Red abalone from South Cove were significanily larger than those taken
from North Cove. Also, those taken by skindivers were significantly larger

than abalone taken by shorepickers during April and May 1973.

29. Sportfishermen fishing from skiffs and party boats were interviewed
during 1972 to determine catch-per-unit-of-effort and species and size
composition of the catch. A total of 873 fish composed of 19 species were
caught by 129 skiff fishermen from May through September 1972. Lingcod,
black rockfish and copper rockfish, respectively, were the three rost common-

ly observed fish in the_cétch.

30. A total of 83 party boat fishermen were interviewed; their catch of
764 fish representing at least 15 species was dominated by black rockfish,
copper rockfish and lingcod. There was not a significant difference between

monthly catch rates of skiff and party boat fishermen.

31l. Lengths of fish caught by skiff fishermen during 1972 was compared
with data collected during a similar study in 1959. A significant differ-

ence was found to exist between sample variances of mean length for china
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and copper rockfish, linzcod and kelp greenling (F test). A "t" test

indicated differences in the mean lengths for copper rockfish and lingcod.

32. Catch rates for three areas frequented by skiif fishermen during
1972 were tested for significance. The rates for the vermilion rockfish

were the only ones that showed a significant difference (F test).
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APPENDIX TIXI

Brown Algae and Tnyvencebrates Recorded at Subtidal Stations -
30 m? Arcs Ceniral irea -~ Mendocino Power Plant Site -
January through Maxrch 1572,

Station numbers and number of organisms observed
Central Area North Contrvol Area
74 173 206 232 327 313 263 53

ALGAE:
PHAEOPHYTA
Cystoseira osmundacea ' 15 ' 3
Dictyoneurom californicum 25
Laminaria setchellit 1 5 : 6 210
Pterygophora californica 1
INVERTEBPRATES:
PORIFERA
Haltelona sp. 1
Tethya aurantia 1 1 P
Unidentified ‘ A
COELENTERATA
Abtetinaria sp. S A
Anthopleura artemesia 15
Anthopleura xanthograrmmica 1 2
Balanophyllia elegans A A C S S
Corynactis californica | P A S
Epiactis prolifera 10 A 1 A A

Tealia spp. 2 3 1 3 1 3



APPENDIX III (Cont.)

Station number and number of organisms observed

Central Area North Control Area
74 173 206 232 327 313 263 53
ANNELIDA
| Diopatra ornata A P
Unidentified Sabellids A
MOLLUSCA
Acmaea mitra A A
Astraea sp. 1
Calliostoma spp. A P A C A A
Ceratostoma foliatum 4 5 C 7
Cryptochiton stellert 3 1 6 5 5
Diodora aspera 1 4 1
Fusinus harfordi C C 3
Haliotis kamtschatkana 1 1 2 2 4
Haliotis rufescens 13 4 21
Haliotis wallalensis 1
Hinnites multirugosus 1
Tégula brunnea A A A 23 74
Thais emarginata 1
Tonicella lineata A A A A
Unidentified Amphineura : 16
Unidentified Opisthebranchia P

Unidentified Pholadidae C
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APPENDIX IIL (Cont.)

Station numbers and number of organisms observed

Central Area

North Control Area

74 173 206 232 327 313 263 53
ARTHROPODA
Crangon sp. 1
Loxorhynchus crispatus 2
Pagurus spp. A C A
Scyra acutifrons 2
ECHINODERMATA
Dermasterias imbricata 3 3 1 3
Henricia leviuscula 4 8 12 12 3 3
Leptastarias sp. 3
Orthasterias koehlert 2 1 1
Pisaster brevispinus 2 1 3 1
Pisaster giganteus 2
Lsaster ochraceous 1
Pycnopodia helianthoides 2 1
Solaster dawsoni 1 2 1
Solaster stimpsoni z 1
Strongy locentrotus
franciscanus 14 56 127 19 110 34
Strongy locentrotus 1 2
purpuratus
DEPTH (m) . 19.8 1.5~ 17.7- 9.2 10.7- 10.7- 12.2 7.9
2.4 13.3 12.2 12,2
P = present, not quantified
S = sparse
C = common
A = abundant
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APPENDIX V =~ (Cont.)

A A e e Ly wee s P

Station number and number of organisms observed

50 85 92 128 131 153 224

230 232

232 246 265

273 308

312 316 318

COELENTERATA

Abietenaria sp.

Aglaophenia sp.

Anthopleura artemesia
Balanophyllia elegans S

Corynactis ealifornica

Epiactis prolifera c c

Haliclystis stejnegeri -
Paracyathus stearnsii
Tealia crassicornus

Tealia lofotensts

Tealia sp. 1

ANNELIDA

Diopatra ocrmata

MOLLUSCA

Aemaea mitra

Anisodoris nobilis

Archidoris montereyensis 1

Austrodoris odhneri

101
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APPENDIX v - (Cont.)

Station number and number or organisms observed
6 29 46 50 85 92 128 131 153 224 230 232 232 246 265 273 308

MOLLUSCA (Cont.)

Cadlina spp. 1 1 2 5 12 2 P 3 1 1 10 5
Calliostoma sp. . C ] c A c S c A C-A
Ceratostoma foliatum c 3 1 3 5 11 5 s-C 9 1 5 3 2
Cratena sy. 1
Cryptochiton stelleri 4 10 6 4 6 14 7 6 1 12 11 6 7 2
Dendrodoris Spe ‘ 2 1 1 1 2 1 4 1 6 2
Diaulula sandiegensis 2 1 1 1
Diodorua aspera 1 7 1 3 1 1
Duvaucelia exsulans 1 1
Fusinus harfordi 1 8 2 17 25 4 9
Haliotis kamtschatkana 1 1 1 12 1 9
Haliotis rufescens 1 32 5 1 33 4 9 3. 2 3 13 1
Haliotis wallalensis 1 2 1
Hermissenda crassicornia 1
Hinnites multirugosus -3 1 2 1 3 2 3 1
Nuttalina ealifornica - 1
Placiphorella velata ' 1
1 1 1

Rostanga pulchra

(<2}

=07

[

(W)



4 € T 1 [A € . T T : T DIDOLIQUL SD'LI2 COUIE(]
4 T T U 4 4 1 [4 T T [4 € € DIDIU D IIDUNON,)
VIVAYZAONIHOE W

T 1 suoaf19nor vafiog

. T . T *ds pagg2b6ng
4 23yo2d v2gq06nd
T vgonpoad p199e06ng

T 4 T L Vi T V-0 «ds snanbog

T € 1 T I € € sngpdsiao snyoufyioro]

T T *ds azoup)

d 815uUsU0LBI0 a20UDY)

*ds snuving

-209-
<

T YA 8171qnu snuvivg

VGOdOUHLYEY

e g e e

2 speToyd peTyrIueptul

d v syoue1qolsTdg peTITIuLpPIUN

d 0 0 1 . 0-S 0 D3IDAUL] D]]2DIUOT
v v o} 0 *ds pynlag
v o) v-0 vouunaq vyrbay {

(*3u0d) VISATION

glE  91¢ ¢t 80t €L G69¢ 9%T CET  TEZ  0€Z o wZT €ST  T€T 82T 6 S8 0SS 9% 6T 9 .
PoA195q0 swsTue3io JOo IsquWau pur Iaqunu UOT3eIS

("3u0D) ~ A XIGNZAIV

N WY N g S - s g 3 g S masin e A e e e = e s e, M S v og i < A



210~

L7eT

L°0T 8°61

[4%¢

N

Bl

~

¢'6 8°9T -8°91

991

=

Ly

%4

0t

8°6T

16

9
-9

%6
-¢'8

76
-9°L

8°9T
RA

9t

L
Y =L°¢T

L € T

[

1T €Y 91 81T  O% 117

4
o~
~N

12 v ¢t S L 9

00T €T 29 [4

L°ET
=L°0T 0°¢Z

14

*21y 3O /T UT 3Junod papuedxa uo paseq Telol

L*9 T1°9 €% T1'9 8°¢

T T 1

88T 8T

159 €9 61 T9

o
z

°6
L -1°9

T

8

zT

(@) H1daq
T g1susfiaraguou v12A1g

VIVAYOHO

9T  8ngvandand snioaqus007fibuoizg

¢g snupogrouvaf wxuo&u:mmommm:o&gm

snoutof1700 sndoyoi1g

m:om&smuw 19980708

sap1oyaup1y ey vipodounfy

SNIVINOIY SNED] 09897 A2SLIEd

82pIOUOL YT ENFCOS]

SN020DAUD0 J278DS81]

snaquwbif azpevsld

snurdsiczd q a63s081d

1087 Y20y SDIIBF SPYZIQ

. *ds spiaagsvidaT

1 DINOSNLNB] VLOTIUBH

vaiuwssenbuinb pgopvguadng

(*3u03) VIVWadZQONIHOT

81¢

91¢

¢re

80¢

€LT

59¢

o%Z T¢T TET 0€T %It €51

1€l

8T ¢6 S8 05 9%

poA19SqOo SwSTue3io Jo Isqunu pue IIqUNuU UOFIBIS

6T

e ——

(aw0D) -

A XIaNadav




-211-

d vuwgnd vydaocwfiao)

S d d V-0 S s s S suvbay2 0217 Aydounog

2 2-S V18I DIND] oYUy
VIVEZLNITI0D

so8uods poTJTIuspIU)

(3]
~
o
w

T T Vi DIJUDIND DAYID]
S S | . 2buaggnu vy]oUIIPOPGOYY
[4 *ds vuojor1vy
Ve4Hd1180d
*SALVYTAIYEANT
¢T 0c LE 0cE ¢ 8¢ vo1UI0 L2100 Dazydobfiiead
z LY 99 T 9 691 vuvzygon] sigshooaasy

L 8 T L8 Lzt ¢ 7 09 11112Y9328 DLIDULUDT
0T UNoLULOL 2] DO WOINBUOAZ01(]
#89 T %0TL Dpunid 014.82J0US3(J

VIAHdOIVHd

LAVOTY

¥x9ET »%9GT »x7¥T x%/8 %xT8C x%8%T %xC87 xxTTT 80T 8vT
pPoAISSqo swsTueSI0 JO IsquNU PUB ISJUNU UOTIBIS

€L6T 1990300 - a9qusldag
— 93TS JUBTJ I9MO4 OUTOOPUSK — BIIAY TBAIUS) = SJIV W QF
- suol3jelS TEPFIQRS I8 POPIOIIY S93BIQ9IISAUI pue 983y umMoig

IA XIANHdAV



[4 T [4 S T DUDHIDYOSIULY S1I0V]DH
01 S L T T UPIOLIVY SNULSN

A supInsra v1]2oMPAN]
Y T (4 T T T V T | vaadsp DICPOL]
[4 : g1susbBazpuvs vININVL]

*ds szaopodapuaq

i
i
i

T T 4 [4 I 14977998 U022Y203dAL)

S T Vi 6 Y T ums170f vwogsoavIs)

S 0 S *ds vwoqgs027710)

T T A 9 € *ds pupDY
9 828U2ADI29UOU SLIOPIYDIY

A € © $372q0U s3a7pOSIUY

-212-

V-0 2 DI DEVWOY
VOSOTIOR

o) v 0-8 vaVUIO vaaDdoY]
VAITINNY

9 1L8UIDILS SNYIVAODIDT

S 1a2boulags s198h101710H

S rA . vaafr70ad s1gov2dy

(*3u0)) VIVYIINZTIOD

¥¥9E€T %%»9ST xxh¥T %%L8 %787 x»8YT %xC8C #xT1T 80T 8YT
pPoAl9sSqo SWsSTUE8I0 10 I9qUNU pPUB I9QUNU UOTIEBIS

(*2u0)) - IA XIANAIAV



~213-

L vauussenbuinb viovauadng
€ DIVOLIGUTL SDILDY SDULD(]
VIVRUIAONTHDH
T C [4 suUoaf19nov vafiog
T *ds pv19905ng
T 2IUDP SN PPUDd
T : *ds snanbvg
T vInpuvlb snuvivg
VAOdOYHLIY
0 %mwoﬁ PoTITIUSPTU]
T 9 syoueaqoy3istdo poT3FTIUSPTUN
€ 1a29U2da0D VYdoLA]
) S 0 | DPIVEUL] D]]OOLUOL
2 0 0-S 0-S *ds pvynbag
4 vgp720 v]72a0Yd1oD]
T *ds »177pdoy
€ SNsobNALINU 822 2UULY
T z SIUI0DLSSDID DPUBSSLULAY

T S 9 K LE 9 [4 T € su2089 na 8290210y

(*3u0)) VISATION

¥%9CT %%9GT »x¥YT %%/[8 %%C8C xx8%71 %xIT8T x»xTTIT 80T A
poAISsqo swsTueSio JO I9quNu pUB AIqUNU UOTIBIS

(*3uop) - IA XICNEdAV

) . ) . )



*SUOTIBIS WOPUBY YITM POPNTOUT 30U ‘UOTILIS 2OUBSSTRUUOIDY Wopury AT9AT30alqng gy«

01y 3O % 3O junod pepuedxs WO1J PIIBWIISS TRIOL

671 'l 9wl

7°6-7°6 T°6 -¢°CT L°€T 8°9T 9°L ~—L°0T =-z°2T L°O0T ¢€°¢L (@) HIdda

z se3BOTUR] POTFTIUCPTUN

1 L 7 si1susfisasquou v12i2g
VIVQIOHD

T Y SPTOI93SY POTITIUSPTU]

LL 5 9¢T 1% 6L €8T ¢S 0LT 91T snuvogrouvaf sng0a3us007 ibuoalg

M T T [ T T 2uosdurgs d2380708

n T [4 T T 1UOSIWP J295D708

T T 9 € 4 4 saproyaur1y ey vipodoushg

1 T T snequvbrb a29s081d

S 9 w. e s Y 9 A 8 snuzdsieeaq a298vsid

1 1I27YBCY SDLADLSVYLI)

1 *ds sviaoqsvyderq

[4 L 8 L € 8 6 T T vinosniao] DIOLIUSH
(*3u0)) VIVWIZQONIHOE

229€T %29GT #x%9T %x/8 %xT8T =x8YT **Nwm ¥»»TTT 80T  8%T
peoAaxasqo w&mﬁﬁmwhﬁo JO J9qunu pue JXoquni UOTIBIG
(*2uop) -~ IA XIQNEA4V



A-

=21

X e3Te umoaq BANWEN(Q S9PL00Dq0E DLFS2IDUSA(T
X €8Te UMCIq JQUPIBH PUB TTOYDISS DDLU DL S2IDUSI(]
3urziny
b'e e8Te umoiq (3ycsxdny) suodf19v] vIGSDIVUSAT
XTL0INOWe']
X X e3Te umoaq (F3UIN]) D2OVQIY DILYSIINUZEY]
ypaedy "v'D
X X e371e uMoOlIq (I9TZUSH) DIOLPUNIUSO DILDS0PSA)
X X e812 umoiq szeopuneS§ (I2UINL) DIVES00 DIIDESC))
I9TTOS
X e8Te umoaq oT3Lydrde PUB S3QIBA (Y3IoY) vSOUNLS DIUBWOA]O)
X e3Te umoaq 3Jyoaadny pue s7931S0d DVIVULLIVU DLINTY
*VIABJOIVHd
X SoN339T ESS *ds »vaqp
I9UpIED
X 90N3397 eos pue TT9yo3es (8urzanl) »42pvqo7 valf
X e31e uo9i8 *ds pydaouoazq vy
X e8Te u9aa8 Suryouraq jotaeH (x98utang) a71B6vaf wnipo)
X e3Te uoyysnoutd Isupaey vordevydsuusy vaoydopvi)
¢VIAHdOYOTHD
TepT3Iaajul TeprIaqng (uoT3dTa0S9pP 10) DWBU UCUMWOY) Sweu DTJTIUITOS
qVOIv

*€/6T Aaenagsg udnoiyl
T/6T I9GWSAON — 93TS JUBTJ I9MOJ OUTDOPUS[ — SUOTIDITIC)H
TepI3qnS pue TEBPTIASIUT WOIJ PITITIUSPI] STEWIUY PGB SIUBTd

IIA XIGNdddV



-216-

TuoL °q (ypaedy °9H°r)

X . e31e pox pup1gyo2sdna umssoqbofiagog
TUoL 2q
X X e8Te peox (ypaedy °5°r). wnuvicolavf umssolbohiagog
X e3T® SUITTEBI0D pajeTnoIlie *ds p77918804
X e81e poax I9UpIRY 8D1597AVG UOLUUDYLLIUY
X . e3Te paa 8xequatiol voufzovd viuoydasiyduy
*VILAHdOQORY
X A d1oy 9013 Jyoaadny pvoruI0f17vo vaoydobfiaosq
X d7oy uted Jyoaxdny suuiofevwivd 118794504
isupaes
e eSTe umoiq (T12403°8) vava2Ua] 822dorg8a78d
TU0L °(
Y eSTe umoxq (upaely *9°r) pvyvrbrzsvf vrgeajed
jyoaiadny pue sT93s0d
X d19y T1ng (sus1a3R) puvaygaN] S198fvo02a2)
ayutTay (TT34U”3°s
X drey ,Meo,  PuUB moTieg) S27ra049727 Sisdoiuosserq
X X . d1ey umoxg BATTS 12770Y0298 DIIDUUUDT
Isupars pue TI2U21°§
X e3Te umoiq (ayoeadny) PULLDLGD DIIDPIOYO0LG B[
X e37e umoxaq SuTaae] (MoTIaed) 22U0SIZPUL D107607dvH
TTemod (@TeTAd ®T °() Sngviuapa
X : e3Te umoaq *dsqns snoBUUTT SNYO1281P SNoNg
X X d1ey ®BOQ 19Yy3je9}] 8noyosaay (Isuany) 21se922usu v1boaby
X X e3Te umoiq Iyosadny umoruaof11vo wnanauohizoy]
:(*3uod) VIZRJOAVHd
TepTaixolul Tepraqng AGO._HUQHHUWOU HOV Jueu {e)ivriile]lg] QWeUW OTITJUDTOS

(*3u0d) TIA XIANIdAV



-217-

TIoyo31sg pue MmoTied

X X e372 po1 (A9TTeg PuB K9AIRH) S1770U DLW]ID]
ypaedy *9°r
X _ e3Te pox sep1r01asssalop wungqiydoayq iy
. ypredy °ser (Iyosadny
X e3Te pax pPUB ST91S50g) DIVOLINU DIPV]OO0PU]
?¥ZJUNY O
X e8Te pax (ypae8y 9 r) POLUIOL2LILO DDS] 2]
X e3Te psa ypae8y ‘o' susrdiosp v1a588972(]
ut iy
X e3Te pax (ypae8y *9°'r) vaovjora vanagdozdha)
Laars:t
X e3Te pax (ypaeldy *9°r) vaaf17nqo] vansydozdhs)
X B3TE 920T[RIIOD POIBIMDIIIE OPUBX $1L8UBLIZANOOUDA LUL]IDIO)
X B3T® SUITTBIOD PI3BINITLIE JUSTEBOD( SLSUDTLYD DUL] VIO,
X X e8Te pox TToU23198 X27dWls DIULLUDISUO)
£zomMg
X X e3Te pox pue TToyo3les vavuurd s177fydoqqvy
X . e3Te ps1 Lanaey vyvIN1eqULf 8277Aydor1Tn
X e3Te pox sTazoN (urTky) puarf si77Aydo17m)
X eSTe pol TIoY239g vav7NUadD $277Aydo]10)
X e8Te pax *ds UOLUUDYFL]ID)
X X eSTE QUTITEBIIOD POIBRTNOTIAE *ds UOLYFIDL]IDD

: (*3u0d) VIABAOOUIN

TepTaxsaul 1ePTI3qng (uoTadTa0SOpP I0) SWEU UOUNO) QWU JDTITIUSTOS

AV

(*3uo00) IIA  XIONZdAY



-218-

130qqy pue 3I2qUOTTOH

X B3T® poa (I2upiey pue T[IoY03aS) pproov]f D2UpPrIT
X e81e pax utrTAY (Ypaedy °9H°'r) pqo7127nu DUBUBUAY
uTTAY
X X e3T® pox (upae3y *9°r) pasbr172qvlf vusULWAY
X eSTe pox (330qqy:) v270f19UNO DULULWAY
X e3Te pox aaupaes pprbra pruoydisodiazy
X e3Te pax *ds umq7Aydopay
X e3Te pax (330qqy:) Keaaey pauU10000 DIUBWAIDH
Jyoaadny
X 2318 pex (urTewn) aurof1puvlf U0LOOVSOIVH
ypaedy *9°r
X e8Te pex (moTaeg) voruiof1yvo DIUCYdLS0207D
upaedy o[
X e81e psax (yprelvy *y*D) v3p772ded DULLAVELD
laupaes pue .
X e8Te pax TIPY23=S (TT9Y03IDS) v2wE8ido pvULgInb1n
ypae8y o'l
X e8Te ,ToMO3 YSTNIng, (Butzany) vasfiqufitoo vurgawbiy
X e8Te pox Konieq D9DINOLIOUDD DULIADELH
¥ e81® ,ToMO] YsST¥Ing, ypae8y °*9°'r vo1uUIof1700 puigavbly
Isupies
X B3Te pax pue IToyd319§ 22YPInby vUL2a061H
X e31e pax Konaey 242327NM02 WnApL]eh
X eSTe pax  ulTdy (Leaaey) 249727NM02 UMIUOTO0ILSDYH
X e3Te pax UrT&y (TTeup3es) 24oupavb v1709Aag
:{"3u0d) VIAHJOQOHY
Teprlasaulg TepTaqns (uoTadTI0S9pP 10) oweu UOUMOYD QWBU JIJTIUDTOS

AVOTV

(*3uod) TIIA XIANIAAV



-219-

X ‘ eSTe pax MOTIRI UM20D]0LL WNWDO0]]

X EST¥ pax UOXT(Q (*7T) wnousba11440o unuuno07J
33099y
X X e8Te pox (£=enaeyy) wnsngoavnbs umaaodsolco)d
X eSTe pax Koaxey voruIof17v0 DN
X X e37e pax  ulTky (MmoTaeq) po1uUIof17vo D77223uNd)
X e31e pox UTTAY $28U22U026UYSDO DL]VYZUCDQ
X e3Te poa S8BaoqueTei (a9dsy) vsooo07f DLIVYIUOPO
X v3Te Paa (ypae8y *9°r) vUvLLUOSIPUD DIBANGUE LY
X . e31e pax (£saxeq) saproudhy vg0729do02)N
X e81e po1x urT&y (ypaely °D) psusp vp0727doay
X e3Te pax  UTITAY (4Leairj) voruiofivo pvp0729dosy
X X e8Te pox KoAIel 2J42927N00 DIPD]OOIO Y
X e3T® pax Jyoaxdny 81702J40q DIPV]OO0IO Y]
X X B3T® SUITTEI0O SUTISNIOUD *ds wnauwwy10y317
Jyssadny
X e3Te paa pue sT91s0J S171qrio2ds vIoULINDT
3304qy (I2UpaE) puB TT3Ya3aS)
X e3{e pax suspuo]ds *IBA DIDPIOO DIVPLI]
i Jyoaxdny
X e3Te poa pue sTe3sog PAavo0I298Y DIVPLIT
:(*3u0d) VIXHJIOCOHY
TepTixsjul TepTIqns (uoT3dTaosep 10) SWEU uOUMO) sweu OTJTIUSIOG
dvoTv

(*3uod) TIIA XIaNZddV

) . ) . )



— 44U~

Isupaen pue TToYD33S

¥ X : 28Te pox g1770u *Iea vapugpd viruswhpoyy
X X e3Te poaa utT&Y voifrovd vruswhpoyy
X e3Te pex1 ypaedy °y°D) (I2Uinl) X1dap] D7WOPOYY
X : 31 pai ‘cwH%M (Konxey) surffv wnssogbopoyy
X e8Te pazx utTAY vwissiyiboaf vigebng
' ZaequeNT®e
X e3Te pox (us8eluoR) vEprodpUsp DIUOYAL80d22d
3xaqueyqTed (3yoeadny
X . e3Te pax pue sT23sog) »vuurdlrq viruUoydiscasid
312quaTToH
X e8Te paa (Asnaey) 22poom DIIPUOYDOISL]
X e3Te po1 UITAY 872d08UL7 12 LUOLLT
X X e8Te poa KaAIey DID7020UD] 811UOTAT
X e3Te pax uTTAY swuurof172f $121U02ad
X e31e pox ypaedy °*5°[ 8270d4SND 8141U0LI]
X _ e3Te pox *ds vafydaog
X 23Te pox andejuoy pavynorurd pvruoydishzoq
X e8T® poa 8asqueTTon vorfrovd pvaucydishiog
X , : e3Te pax zoupaen 2Adpusy vruoydishiog
X e3Te poa utTTAY (LoAxey) PWL8S819D] vANduAloq

:(*3u0d) VIAHAOGOHY

TepPI3Iia3ul TepIaIqns (uoT3dTI0S9p 10) DWEBU UOWWO) SWBU DTJTIUSTOG
HVOIV

(*3uod) TIIA XIQNHdAY



-221-

X s3uods Surjisnious MOTT24L PoTITIUSPTIUN
X a8uods 3syseq PRTITIUSPTUR
T€6T ‘qneq =p

%X s8uods TT1eqrInd DPUDLULOSL2LIVe (SBTTRA) DIFUDLIND DAYLBT

X 98uods uan Z06T ‘ueqan wmﬁw%%xx 072U IBPOrqOYY

X 98uods 931Yyn *ds pausgosooney

e s3uods 98uryg *ds vuojorivy

X 28uods ourdTOA pPoI *ds snuavoy
BI93TI0gd wnTAUg

X BISJTUTWRIO] *ds eiwWOInH
B0ZOj01gd :unTAUg
oj8eTed Tepriaslul TepTIqns SWeu UOURLO)) aweu DTIFIUSTOS
SHIVIGAIYIANT

X ssead jans 1900 24271008 x1prdso]]fiyd
‘VIAHdOIVKSEAS

[u3eIUOR

X e3Te poa (ypae8y °v°'D) vadnaaaquir suwvabousis

X e87e poa ZI9QUSTTOH (UOSIADPUY) WHPDIDU DIOYRLUUS

X X e8Te pex utT4d vozfrovd vruUsWELYOG
:(*3u0d) VIAHIOJOHY
TepPT3la=3ul TepTIqng SWEU DTITIUSIDS

(uot3draosep 10) POWBU uoWMO)

HVOTIV

(*3u0d) IIA XIONAdAV



-222--

X ueozoyd4Los poyrelS aAnoutysTy 24962ul228 $128A70170H
X (£119qMBI3S BOS) URIDBUOADTE (88LT “SBITBA) SUUIOLIGQNI DUUDSIBY
*X X suowsue urjeisjrroad 698T ‘TTITIoA pasfr70ad sigov1dy
X QuowauUE 9TdB3IUS] qNTO 9€6T ‘u2a3T®) VOLUIOL2L]DO $290DUALOY)
X . proapiy uyed Kites 2061 ‘4Leaxoy nwgvd vydaowfiao)
X ueozoydLos 8€Q8T ‘Ipurig J22SDUD]BU DINDSAIYY
%X X Te10201pAY AaB31TTOS %981 ‘TTITI9A suvbaja vi77Aydouvyvg
X ueozoydLos (9%(T ¢snoeuuri) D2LIND DL]]2INY
(s€8T
X X suowsur AI123TIT0S ‘apueaqg) vowumuvaboyjuvx vane]doyauy
xX 2uowsue 3uriedai33e memwpmv vwrssiguvrbala vansqdoyauy
(8781 ‘mueq
4 suomaue SuTMmoIIng ut SUTASYOTJ) PISoUDLID DIna]doyauy
X TeI0D01PAY (T€6T a9usti) vafydaod vaodo]qy
X proapLy swunTd yoTilso *ds pausydonyby
X X pToapAy dno *ds D1IVULL2LQY
BIBI9IUSTD0) unTAyg
X 98uods Surjisnidous Leial PSIITIUSPTIUN
X 28uods Bur3snidous 23urio PRIJTIUSPTUQ
(*3u0d) ei9ITIO0g :uwnTAyYg
o18®eT94 TepTaxajul TepTaqns QuWeu UOWWOo) SWEL DTFTIUITOS

SHIVIdILIEANT

(*3uod) TITIA XIANZdAV



~-223-

X PTTI®ga193 s3eeUdATod pITIoQeIs] PITITIUDPTUN
X suxom sunTd siseyoLTod PITT®qeS POTITIUSPTIU]
X suxom ,Wefo,, sjeeryoLTod pIsisdu pPaTITIUSPTIUN
X WICM 9TBOS GG8T ‘8aaqury VL0g281084g PUPfsOIVH
X wIom aqny HHmH,awuooz DIDUIO DIZDA02]
BpTIIoUNy unTAud
X X BojIawaN unjiud
X INuTeM BSS *ds vryovagoIre]
X sacydouald *ds wvouaszg
vaoydousl) :unThug
X I9TTes puTa-ay3l-Lq (£9LT snavUULT) V772720 V172124
¥X QUOWDUE AII2qMBIIS (068T ‘usssTo1u®q) 81s8U70f07 VLIV
¥X «X QuowauUR pal (9LLT “I9TTINH) SNUILODLSSVDID DL]V3]
(08T
X ueozoyd4£ss ‘anenseT pue uoiag) vafAdouvd vibviad
X Teioo Aae31]oSsS 698T ‘ITTA®A 228UIDDES Snyqvhovavd
(0T6T
X QuomsUR 9qnl  YITAANDOY) SNgvrdquif Snyaupiisofyovg
X JuowsUE 9ITYM (L9LT sneeuuyll) 971UDS WNIPLIISN
(*3u00) ®IRILIUSTO0) wnilyg
SWBU OTJTIUSIOG
o18eT0gd TepPFII=3zuT TepPTIqNS SWBU UOWWo)

SHIVITHIMIANT

(*3u0s) TIA XIANEAAY

) . ) : )



~224~

X doTTeos *ds sfumyyp
*X xaamu Surm-291Y3 (utTewd) uMmavLIOf VUOLSOIDIBY
768T ‘£19sT1d
X uo3TYo SNPDFS00LESVAD U0 LYD01SL] DY)
X X TTeUsdO2 w:Hn (¥8LT ‘ukiaey) wngpvysoo VWOFS01]1D)
, (78L1
X . TTeusdol ‘ublizeR) wngpLINOLIPUDD VWO SO0L]ID)
X TTRUsdo] paduta (¥8L1 ‘uk3aey) umgvinuuv DVUWOLS017710)
%X youeiqIpnu PTIOPp .Wmmwummuwz vavurbavuoaing vULIPLY
X YoueIqIPNU PIIOP  9QOQT PuBRTIBIDBR VAVINOVUOND]S DULIPDY)
X ITBUS M3IDS %981 ‘Io3uediae) umgpnuz9qL UN1L131g
¥X youeaqrpnu priop (9967 ‘PUBTIBIADBR) 2J2UYPO SLIOPOILSNY
X Treus ueqanl *ds pvavagsy
2X youeiqrpnu pTIop moTT94L (zog[ ‘12doo)) sisusfisdsiuou S1IOPLYDIY
%X YOUBIQIPNU PTIOP UOWDT-BIS (06T ‘pueTaeioeq) mwNWQox 87240p08IUY
X . TTBUS DPITHUTIA T/8T ‘Tueq Puvlqungoo DSs1yduy
X youeIqIpNU PTIOP Q9RT ‘pueTiegdel Sngavgoundoqip seaibay
X Tossnu 23ep 931BOTEJ (1681 ‘prInod) vavolnf vInpy
*X . s3adutT *dds vavwoy
2X : X 3odwutT deo sounp €ERT “ZaTOYOSYISH DU DODUDOY

BOSNTTON :unTAug

oT13eTod TepI3a=liuy 1ePT1qnS sweu UOUILON sweu OTIJTIUDTIOG

SHIVITHLIEIANT

(*2u0d) IIA XIGNIJAV



-225-

*X suoTeqe ojurd CYeT ‘SruOl PULN4DYOSIUDY $1P0L]VH

X I1°us oTpurds SUIB1S 2P0 avY SNULENT

X YoueaGIpnu pITO° (2881 ¢asdoo)) wauipor vur172qv74

X dexgsTiusm *ds wumauo, 1y
X ouBIqIpPNU PITOD (#8871 ‘yBaeg) suvinsxs vI7ooNLAN]

X youeaqIpnu pITod 996T ‘PUBTIABIOBN D2DAULIOG]D DUOLY]

¥X JoduTy oT0oydey ysnox (€€8T ‘2zaTOuosyosy) vI2dsy vICPO]

X youeaqrpnu Priop (z981 ‘xedood) szsusbaipuvs pingnuvig

*X youragrpau pTIOP *ds s240p0TUA(]

(9%8T

X #X uo3TYs 3ooqun3l ¢JIIOPUSPPT) 24277828 U02IY207dAI)
X Joduty z9ddrTs *ds pynprdoq)
X JodutT xaddrTs 9%QT ‘PTNOYH DIIDULNU DINPLADL)

X 39duty aa3ddiTs pexooy cz81 ‘4Aqasmog vounpy vinpildad)
X youraqipnu prTo® *ds vuaqvay

X 19dutT ysnoxa (948T ‘pInon) vIqros 1778827709
¥X 39durT PTaTYS (€£9T “ovyaey) v272d 017982779)
hid JodutT 97T (%981 ‘aejuedir)) vIngvWL] V172827700

(*3102) ®BOSNTIOW :wnTAyg
HmwMMQSm SWEU uoumo) sweu OTITIUSTIS

o18e1ad Tepraasaul

SHIVIEZLIHANT

(*3uod) TIA XIARHdAV

)



¥X

#X

*X

¥X

¥X

2X

*X

#X

¥X #X

3odwTT Ssew
uo3lTyYd Lssou
uo3lIYd AxIRy
uolTyo L1TEy
uo3lTyYd LIrey
J9durT 9ToyLey
aTuImTaad

TTeus JUlys 2pTYMA
TIBUS MUTYO
uo3TYd ILYIEST
UOITYD Pl

we[d MoxaNg
doT1EOoS o0x
YourBIqIpnu pITOD
suoTeqe 1BIJ

QuoTeqEe peI

(€8T “®Myary) vuosaad DaUIVOLON

(98T “pTnO9) pscosnu vegvdoy

(9%8T ‘PIro9) uWoﬁmwN p170dopy

(L%8T ‘ono2¥) 228puzy vavdoy

(0¥8T ‘£qasmos) p2v2720 D270AOK

(6781 ‘£qaoMOG) DIVINUBLD DINYIDBAY

68T ‘PINO0H DIVININDS DULI0L2L]

€981 ‘ze3uadar) pro2aa0d DUNODT

DADIOULIDUL DUNDDT

(ST8T ‘POOM) D2DOLUNG DULIDYIDY

(c68T ‘aeauadien) SiavInbad UOLWOOUYDST

(L£8T ‘peauc)) azfr772wp] SNAT

(8751 ‘oTBD) Snsobnaigpnu S222UULH
(T€8T

€23TOYDSYISY) SLUI0DLSSDID DPUBSSUULD]]

668T ‘suxeo3lg S18uUa7D7IPM S1202]PH

78T ‘uosuemg SU20s39 Nd $17017DH

(*3uod) BOSATTOR :wndyg

doT8eT2d TepPTIILIUI  TEBPTIIQNS

QUBU UOWUO)

SWBU DTJTIUSTOS

SHIVIGHIIHIANT

(*3u0d) TIIA XIANAJAV



~227-

X
¥X X
¥X X
X X
¥X
*X X
¥X X
X X

X
X

X

X
X
X X
¥X

yourIqIpnu PTIOP
uo3lTys PauTT

Treus aTqurm3op 93BUISIEWD
ITEBUS UBYIN]

1TeUS uBqaIny OBTq

TTBUS UBQIN} WMOIq

TTRUS TT°2ys oTpurds
YoueaqIpnu PIIOP Pox

1TRUS PIIaANg

weTd }O9U 9TIATT

TIeusuooW

(££8T ‘suaees) zdoausdavo vydoraj

(STQT ‘POOM) vapaul] D17802U0

(6€£81 ‘sohkeysaq) vavurbavue £1vy]

(4821 ‘ukaxaey) obrynd vinlaj

(#G8T swepy) siyvaqaunf vinlag

(88T ‘TddrTTyq) PoUUNaq DINba]

(9%8T ‘oad9Y) DaIp V1827 IVEG

G06T ‘pueTaeiden payond vOUrsoYy

(698T ‘ae3uedir)) DEOIOF VWORD]BUOPTES]

(L€8T PBAUOD) DBUIUDIS DOVYIO70I]

(2%8T ‘PpIno9) 72181M27 8201UL]OT

Uo3TYD PITTSA g/QT ‘TTI®Q UT Iojuedae) pgp79a p17240yd1oD7d

yodutT ssoT-TIoys
sndo3o0

uolTyo padriags

*ds v]78p2OUY

uofjqoddo wurepfop sndozop

(L%8T ‘°A99Y) vo1UIOf2]DD DULIILIINN

(*3u00) BOSNTTOR :wnydyg

oF8®eT°d

Tepy3Zoiul  TepTIqns

-

sueu uouno)

aweu OIJTIUDIOG

SHLVILdAL

T
da

ANT

(*3uod) TIA XIANHEdAV

)



-228-

X
X
*X X
X
X X
X
¥X
X
X X
X X
X X
X
X
X
X

(e3e3s sdoTel8sw) qead 39jIBW
qe1d

qeao yoox

dutays

9TorUIR]

9TorUIRQ

9TorUIRG D01

podrydwe prarwuesd

podrydue praeuwel
pTuo8oudAd

pruoSou2£d

sweTd> reioyd
syoueaqIpnNu PITOd
syoueaqIpnu pIIOP

youeiqrpnu PITOd

768T ‘eueq Jg228260WU J20UD)

006T ‘unquaey 2UDPIOL T2OUDY)

9G8T ‘uosduTl§ SNIIOUUDIUD J2OUDY

(8£8T ‘AaTs3utry) 2pIOfavY Snevieg

*ds snuvivg

yGgT ‘urmieq pynpup1b snupvg

(89/T €SOTT®B4) 8SN8OLIVO SNUDIDY

9CHT ‘UBWIADPTY SuUvInwLs 20Yyq1yduy

(8CQT ©332g) DS0LI20D] 20y 2YAUY

%981 ¢°8poH vVUIYOD D] PYDY

(66T ‘u0ITTR) DIPI2YD D] 2YDY
epodoaylay untAyqg

PoTITIUSPTU]

PeTITIUSPTUN

POTFTIULPTUN

(8821 “selTed) vugenbvazay vuInyoof

(*3u0d) BOSNTTOW :wnidyg

o18eTad TePTIALIUT  TEPTIqNS

SWEBU UOWWO)

sweu OTITIUITIOS

SHIVIGHIYHIANT

(*3u0d) TIA XIANEAAY



X qeio 2I0ys 66T ‘TTePuBY sedissvao snsdvabfyovg

X qrad urTodied pomeTO-NOTYI (C96T) 6G8T ‘uosdwrls sipna sagayohliong

X podtydwe praeumed 6961 ‘paruxeqg 129yb1] snuryoolir]Q

X qead (098T ‘uosdwrly) swuasul snyaoubipaQ

*X X qerd xopids 098T .amm@sﬂum sngavap0L SnUI

#X %Y qexd Jurysew ¢/8T ‘uosdutis snavdsidao SnyouAYIOxoT

X qeas pareTo-oBTq (798T) (096T .cnmmEHumv sng1aq m:m&gﬁd&osaﬂu

X . prTuo8ousLd $06T ‘©100 snavurbaviu snyouhyroyaroery

% X podosTt (8631 ‘307psuay) sdowsis veu,opT
b X podtydue prieuwed (€T6T ‘anoag) suenbaaf vagna 21vAj
X gead Aaxn3  (Z96T) 68T uosduris vpnvoavo daqsvbojodoy

X qeid elTeoaqun €CQT ‘aIpueag S1ISUYDLLS SIPROYLL]0AC ALY

X dutays , *ds ofva

X 9TorUIBR] *ds snyvuyy)

X qead pai ' sngonpoad asour)

%X X qeao i19°ued uoclaI1Q 818UUOLDIO J2OUD))

(*3u0d) epodoayzay :uaTdyg

o18eTed TePT3IILIUI  TEPTIQNS sweu OJTITIUSIOG

QWBU UOumo)
SHIVIGILIAANT

(*3uod) TIA XIUNFdAV

) . ) . )



X dutays jusaedsueil papueq pal (T£8T ‘uosdurag) pz02d 212I0009UOILAS

X X dutays peaurds-3ioys (Z68T ‘BUBQ) 824280420894 81d0003U0ILAS

X X qead> peasou-dieys 7681 ‘BuBRQ SUOL[L19MOD DIAOG

X X qead dioy TGQT ‘®vuBRQ 22Yy02d DLRg2bNg

xX X gead drey (6€8T ‘TTRPURY) pomMpoJad piggebng

%X 9ToBUIR(G MO9U-9S00%3 €€8T ‘£qaemog) snaawhpod sadioargiod

X qe1> porelrrded 6981 ‘apueag sneo7pzderd seproyg17077iud

X pTuodouoAd (66/T ‘oYyary) Wngvaousf umipir]iycrxroyd

_ X X qexd urTisoaod /8T ‘ucsdwrl§ SMJIBUOLL2 S8ULSL]0dL2]
M X X gead urTTeooaod (6€8T ‘TTEBPUBRY) S2d220U10 S2Yy28270d%2d
X podrydue pricuwe3 (TSRT “apueig) £28UL0Y20 $8182Y210770IDI

D¢ podrydue praeuued 8doouUn £99.88Ydu0710IDJ

X dutays 2dra3zs-uood [C8T ‘uosdwils 20UDY SNIDPUDF

X X qead 3TwIsy «ds snanbog

X qead JTuwIay (LG8T fuosdutlg) s27oMUDS snanbog

X qeid 3Twasy (668T ‘uosdutig) snuwvursouvab snanbvd

(*3uod) epodoayjlay :wunTiyd

QWEBU UOUMIC) Qweu ODTIJTIUDTIOS

SHIVIGdIYIANT

O18eTad TEBPTIISIUT  TEPTIQNS

(*3u0d) IIA XIGNHIAV



X Isquaond BOS Pl GegT ‘aueig DLDIUUU DLIVUNONY)
EIBWIASPOUTYDY wWnTLud
X B3002d0309 °9nTg JUIISNICUS (G781 ®¥sng) 2ov1PUY]22-DA0U DIOAOUDYD L]
X urCZOALq T “4Au81q10,?) VoIUIOL27DD DIDB0IBACU]
X Uzg0Z0AXY *ds pjning
B3v01do30oq uniiyg
X Troys dueTf *ds purIngvIgeIs]
X Tious duet *ds pvop12207n
i epodotyorag :waTAug
A
T X oreadepTucdouoid POTITIUBPTUA
X sronepTsSiU PSIITIUSPIU]
X epodosy PoTITIUAPTH]
X 9L OOEPTIWWES pPOTITIUSPTUN
X 2'AXRT uei=3dIp PYTITIUSPIU]
X BSPIIED POTITIUSPTIUN
X X oeptriTaided PoTIT3uspIul
(*3uod) epodoayiay unTAyg
OT8eTad TEPTIAIUI TePTIGRS SWRU DTITIUSIOG

JWBU UOLRIOD

SHIVEIHILVHANT

(*3u0d) TIA XICQNZIGY

)



X 1e3s ®BI9S 1BJ TT6T ‘IPUSTA SNDNOID SNYD]28897 J235DI9L

%X I92quUNOnd BI9S Nomw ‘qaeT) S2pIOU0LIYD SN]0ST

X I1e3s eos (0T6T ‘a9ystd) vav1fur sisdoruwaod

X %X IBl1S 2100 (SE8T f3Ipueiag) mscmocxﬁvo a298082d

X 183S ©B9S (168T ‘uosdutig) snaquvbirb a225081d

*X 193sestd poutds 21xoys (£S8T fuosdwrls) snurdsiaeaq J27sv81d

X Iz3s 3eq (5€8T ‘3pueig) vIPIUUU DIALIDT

xX 1818 ®BOS °TT8®Rig (TOTI0YRQ) 72I97Y20Y STLIILSDYLI)

_ X ae31s 9T131Taq %/QT ‘uBWAT yapwss enoopdoiydp
Mm X Iels UOTTTTUI=DA [C€8T ‘uosduiig s27vnbov J2728V1PoH
%X X 1e1s pofei-XTS *dds sviaeqgspydaT

*X iels PoLBI-XIS (TT6T “asusti) p771snd spviaaqsvizde]

%X ¥ ig]s BSS pal (LGgT ‘uosdurilg) DINOSNLA2] PIOLIULH

X Ie3ls poTljow (Z98T ‘uosduylg) 721272Y08047 8D1LI278DAT

%X I9quNono ©9S DI TYM (£98T ‘ByusTeg) pjuussenbuinb viovauadng

%X Ie3ls I9Y3eoT (LS8T ‘°oqnin) DIVOLIQUL SDLID]SVUID(]

(*3u00) ®BIBWISPOUTYOY wnTAyg

18eT2gd TEBPTIILIUI TBPTIqRS SWEU DIITIUSTOS

Sueu uUouwio)

SHIVIFEINHANT

(*3wod) IIA YIANZdAV



ArTepinans 10 ATTRPIIASIUT I94lTo poTiTyusnb Jeutur

X . sdTes
%X S3BOTUNY pPeNIe3s

X 91edoTuny anuesd

X 92e07un3 pespesy-Lfuids

bid o3B0TUN] zuaxedsuzil

X _ uxocm nuesd
*X X utycan d7dand
¥X . UIYoan psx

(Y54 I3qUNoNd ESS

*X Ielsuns

*¥ IBISUNS WIB-SATIM]

X *X IB3S ISMOTFUNS

(98T ‘uosdWii§) V207710 VIULL)CH

(2161 ‘ueusjuny) vdoagvavd vIprIOCY
vaRpIOY) wnTlyg

98T ‘urelszsyeN 122188060 VWOS0]00SUYd
epITnoundig  wnTLygd

(£get
‘uosdwrig) sngvandand SNgoxqUzo07 Lol

{£98T X
“zissedy) snuposiouvdf sngoajgueoo]hbucaisg
(LcgT ‘uosdmiag) snoiuIof27vo sndoyorig

6067 ‘TTTIOA U0SdW29S 22950705

Q/8T STITISA TUCSMWD J2998D7

)

GEQT ‘IpuEag) SIPRLOYIUDLYEY DIPodorofig

{*73ucd) ejwuIepoOUTYDW unTAug

o18eTed TEBPTIILIUI TEPTINS
sueglu Uouwog

sueu OTITIUSTOS

SHIVIEEINMIANT

(*3ucd)  IIA XIGNEAAV

) o )



=234~

)

)

X geppues peoyyoodg snevwbrys shAyayo1ILYLL)

X 12UUC|IBM PBOUSSOR aogvbnu saydojoaiyy

X Tos-ysno po3zodg 1107 g 0I07WY)

X T29~20eJKaWUoK sneoplora shyayo1pLqa)

X peaUo0y 12upms snuobvayiog

X USTIIeTd AVCIHILIOYE

N X Jnousaqgny snpravy ) snyoufiyaorny
¥ X utdinos diTLsoy snIopoya sAyayor] 208y

X X utdincs peayuiooug 817 0I290] SNIP2LJLY

X X uTdinos proyLTEos WOLBULIIDY SNUPDILY

X utdinos poppeq s1IvagSauaf snipogldy

X UTATNos 3UTTIRIO)D SNULYIVI0D SNAVD] LY

X Tovun? jurcdusg snprang L shyayoapody

% QUOV SN0 *ds snyoangdouy

e quodS¥O0D YTT sugosaandand snyoavgdouy

X ysTIa03e3 IR yjoowsg suuteul snuobvgdouy

X To® FTOM snqav17200 sAYIYOLYIIOUY

X 2DoUBRTpURS DIITO®Rd snaaqdoxay sogfpouuy

218®T2g Teptixajuly TepTaIqns 2UWBU poumwon SHET OHTIRIYS

H51d

(*2v02) TIIA XIGNZAdVY



~-235-

X bie SurTusexd dyey SNULUDADDO TP SOULD LD EH
X X PIOT USTIT uUMOX{ snsourds sngopids] puzl
X PIOT USTII DPoy sngopadaluay sngoprds) uusi
X X yery8urIo SY3aoN SNDVIPUDEDU XOZHGOD
X S3TGOH AVGITE0D
X 4sTIZUTTD AVAIDO0STIE
X ystzdriey 90TABI) s18UABI29UOU DLSUOTT LD
X ystgdToy pesdrais 1238 0ISUCTQLY
X 970Cs oTeilwod wwpaol vigosdon
X X utdinds oTeIng u081q shavdoug
X X yoxsdyans poadraig 8171019907 VO0L0%
X yoaadyans 97714 DOOVG €AY L) LD
X X sutdTnog AVETLIC
X £q08 ofLoyveIg 12870y02U snasqdoydf
X Sutaasy oIgIoRyg 12¢0770d snbusavy weing)
X utdinos preg SNA]DO2I SNPQCO0UL))
X utdInds peayssoy 8ds01q075 snggoocu1y
X utdInos 03TITB) WhAIQus $N34000127)
X utdinos £J00M SUIDUD SNQQ000ULY
X utdTnos @soudieyg 8dzo19NoD SN9900012])
SWPU DTITIUBTIOG
o18eTog  TEPIIASIUI  TEPTIQNS SWBU UOWLO)

HS1x

(*3

wod)  LIA XICGNIGAV

)



~-235-

)

aayorod asouaqny,
SurTusai8 paijuleg
poo238uTr]

uoules Sury
UOWT®BS ISATTS
atdrnos £3In1g
utdInos £soy

utdnos }¥0eqoIprEs

urdinds Toodopil

utdinos urITIES

-

YsSTFTTEUS

ysizTTeus TTe3idury
USTITTI2US AWTTS
USTITTRUS UTNSAITS
Yst3y TTreus Toodaprl
9T0s o0y

utdnos urjysuoT
yoaadyans 24LaTT1eBM

SurTum918 Mooy

vIDGIvG DULSV] ]I
gnqo1d sniqalfxp
sngvbuog e uopoiydp
vyosahmysy snyoulfiydooup
Yoansiy snyoufydooup
1zepfius sngq0006170
01772Gna $N320006170
s18uUBWIL SN340006170

snsoqnovw eng40006270

sngp1o8pfornoo shyqyoranmy

*dds sgavdaT

&

1a299nd $2I0dT
snsoonu 81avdLT
s1sueonf spapdiy
apa07f sirapdiT
092U 1q veq2sdopirdar
adouoz vIUDPIOL

unaquabar uodosoadaadhfy

snso1q]1oq2dns souuwrboray

Tepraaalul

SUWET uoumo)

2WeU OTITIUSIOS

ESTA

(*2umod) ITA XTIANEJAV



-237-

USTIND0I BUTY)
USTINSOI onTg
UOLTTWADA
YSIINTOX NOrvIg
YSTIN00I ¥OBQITIND
YSTFHOOX TTEBIMOTTAA
USTINOOI MOPTIM

USTINOCI MOTTSX ¥ YOvTd

3]
84

ysizyoox xoddoy

o

uozaqea)
urdinos juniy
ysasdyans dypaaqqny
yoeqgaTyotad woqary
Touuny

Tsuunl pay

snurgshiu §3150529
SNQvIUU 807 3vqET
sdounqau £2750q23

Job1i0U 82950925
snpraolf szqemqag
8D BUOUB 29 80GDC

sppauwoshayo 82250958

SNULTINDD

SNADUIDD 809 50 02G
SNQDINOIIND 898025
DIUPIED VUL IGI0T
sngpaouIow $AygyoLUsDcions
LUOSPADYD LA SNGG.0DOY LD
8290209 8NY LYDOODIY

o~

snaiyo sAyqversiyd

*ds g170uUT

L

1299MYS 5170UT

/
TL &

o18eT9g

TepTIzalul

TepTIang

SUBG youwon

QWEBU DTJTIUITOG

(*3uwod) IIA XIGNELAV

)



-238-

FoBAaT¥OTAd
MOBQOTNOTId Mooy
¥oegaIYOTId ¥oerq
Touun? paamyooy
utdinds DPI[OBUBK
SHOBGATNOTIJ
USTINo0y

YSTI®O0I 2ATTIO
YSTINOOI pai-Loxang
ysTtINooa Asoyg
YSTIINO01 SSBeIn

YSTIJIO00d AiBUE)

*ds azgs1ydiy

snsoonu 129 2Ydiy
snaandandoaan z2292ydry
unacon [ szdasziey
17718 snaryoufig
IVATEVHOILS

*dds ga38vq28
SEPLOUDIIZS £2950G2G
SNULIIEGNL S22 8025
SN2ODSOL 5294 SDq2S
10617 209801 $22.80g28

azbruuid segsvqes

TepTII93U]

SWBU uOoumo)

SWEU DTJTIUSTIOS

ESId

(*3ucd)  IIA YIGNEAV



-239-

APPENDIX VIII

Invertebrate NHumbers Recorded at Intertidal Stations-
Zone A % - Central Area - Mendocino Power Plant
Site - June 1972 through February 1973.

Station 06 23 04
Species Date Jun 11 Oct 21 Feb 16
1972 1972 1973

COELENTERATA

Epiactis prelifera 1
MOLLUSCA

ACMAEIDAE 10 16

Katharina tunicata 7 12 4

Mopalia spp. ' 15

Mytilus californianus 11 95 1

Nuttallina californica 58

Tegula funebralis 19

fomlae lla lineata 2 3
ECHINODERMATA

Leptasterias spp. 2 7

Strongy locentrotus purpuratus 26 81
AREA SAMPLED (m?): 0.75 1.0 0.25

*Zone 'A' includes the area from +0.9m above MLLW and higher
(to approx. +1,8m).



-240~

Y L 8 rd € Y € DIV2UL] D]729IUOT
] LE L6 s1yvaqeunf v1nbag
I4 0T rA 1 vouunaq vinbe
4 [4 T SNUDLUIOL 1D SN LPAN
€ T T T z 4 *dds pz7wdop
T € 9 1 0T DIVOLUUNG DULIDYIDY
4 rA 10877228 U022Y202dAI)
01 rA T 6 UMYDIS0D DUOLE0L]1D)
ST TL L (44 1T TYATEVROV
VOSOTTION
LT g vagfir7oad s19001d7
9 T DOUWMDIBOYIUDL  DINS] dOUIUY
62 oS 8¢ Z vuwrss1yupbol o vanagdoyauy
VIVIZINITIOO
TL61 TL6T TL61 TL6T 1L61 TL61 TL61 TL61
6¢ ver [z uel 97 uer G1 UB[ 67 AON 6T AON € AON 7 noON a3eq satoadg
£0 8% 9¢ VA vs Y Y €¢ uorlelg
*7/6T Lxenuer ys3noays
T/6T I9qWSAON — 93TS JUBTJ I92MOJ OUTOOPUS) — BOIY TBIJUSD)
¥ € 9U0Z - sSuoT3IBIS TBPTIA2IUT IR PIPIOODY SI2qUNN 93BIGDIISAUT

X1 XIaNdddv



*MTTH 9A0Q® wg* O+ PUBW ()°(Q U29MIDq BIIEB 9Y3 SIPNTOUT ,g, dUO7
0°'T §¢°0 0°T SL°0 0°'T 0°T 0°T (YA :(ZW) QETIAWVS VIRV
18 oy 193 €1T 02 0S L ‘snavandand
_ 8N20a3 U007 AbLi0I7 S
m_ K 8N02ODIYOO 1998V
Vi 1 z 4 *dds svig938v7doT
VIVWIIIONTHOE
[A T Vi vgonpoad vr3296ng
T sngapdeido snyouRyaoxo
T T *dds aoouw)
VAOJdOYHLYV
cLol C¢L6T cL6T CL6T TL6T tZol ilol 1243
67 uer 47 uer 9z uep G uer 67 AON 6C AON € AON T AON 23eq soT10adg
€0 8% 9¢ 7y i Y s %4 uorielg
' (*3uop)  XI XIQNHAAV



-242~

Tt

1T

(Al

Al

€T

0¢

0s

<T

Ge

OT

1C

DIDaUL] D]7802UOT
pauunaq v1nba
sNUDIUIOL21IDO N7 1A
*dds vqvdop

DIDOLUNG DULIDYIDY
148779838 U031Yyo003dAI)
wn4p3809 DUIOF801]]D)
HVATHVIOV

VOSATION

vasfr70oad sirgovrdy
DO UMD IE 01 UDX
vanagdoyiuy

vwirssrquvbol o
vanaq doyquy

VIVIZINATIOO

CLbl
IT 1Inr
[4%

¢l61
¢T unp

0¢

L6 76T
11 unp G1 4LeR

90 1S

A4
ST £ey
81

443
y1 Ley
0g

44} CL6T
G1 ady 91 ady
6S £¢

?1eq

uotIelg soToadg

- x g

7.6T TTady — 931TS JuBTd ID9MOJ OUTIOPUI| - EBIIY TEIJUD)
2U0Z - SUOTIB]S TEPIIASIUI JB PIPI0IDY SAIGUNN 23BIqoIA2AUT

X  XIaN"ddv

*ZL6T LInr ySnoayl



*MTTH W6°0+ pue W(Q'(Q udam3ISq BOIB SY3J SOPNTOUT ,{, SU0Z

0°'T SL°0 GT°0 0°T S0 SL°0 ¢Z°0 0°T :(;0) QETARVS VIV
i
™
N sngvandand
! 8y T8 0c 9 [4°] VA eT SNQ0a3UL00] AEUCILS
K rA 1 T -dds sviasgspider
w DINOSNLAD] DIOLIUBH
VIVIIE QONTHOY
T T T vgonpoad vrg4abng
1 *dds asoun)
VaOdO¥HI¥VY
cL61 ¢Lloel ZL61 NNMH NNMH Nmmﬂ Nmow m\.mw ] s2eq
n un un B B 1 _ABR GT 4av 91 _ady sotoedg
Tad™h gt g™t Shg “Tor og 65 €5 uorIels .
("auoD) X XIQNHIdaV



~244-

T 4 T [4 T 4 p3p2UL] D]]20IUOL
T %9 € 8/ 9¢ 1 s1pvaqaunf vinbag
€C 9 [4 o1 8 ob vauunaq vynbag
Y X4 T T € gnuviuIof1]0v0 8N 132 AN
1 rA 1 € 1 1 *dds pqvdop
Vi T S € [4 z DIDOIUNG DUTIDYIDY
T 1 wungn3 800 VUOLS0L]IV)
9 14 0T Y (Al L K AVATAVIIOY
VISNTION
€ [4 € 0t LT T S pasfirpoad s120v1dq
9 T suwbar2 p177Aydouv)vg
1) T T VAl € vwissrquvbor o
pana] doyauy
VIVIZINITIOD
€L6T €L6T €L6T €L6T TL6T TL6T CL6T  TL6T TL6T TL6T
9T @4 9T 924 #T 94 €T 924 61 20 LT 92@ [T 9°Q g 22 8T AON Tz 390 @3eq saToadg
6% %0 (44 9¢ 9¢ 8¢ LY [A) [4] T¢ uoriess

- x g

*€L6T Laenigag ySnoxyl

7L6T 19q031d90 - 93TS JuB[d I2MOJ OUTDOPUI] - BIIY TBIJUD)
9UO07 - SUO0TIE1S TEPIIASIUI 1B POPI0I3Y SIDqUNN 93IBIGOIISAUT

IX XIaNEdav



*MTIN W6*0+ PUR W (Q°(Q U9SMIDq BOIB 9Y3j SOPNTOUT ,g, 2U0Z x

0°T GL*0 6Z°0 0°T GL°0 G°0 0°T 0°T c°T 0°T 1(;W) QATIRYS VIV
%0T 8T €T 6C 0S 80T VA 1€t sngvandand
snqoaqus007 Ab1OILS
u% T 8N02OVIYIO A875DSLd
N
I
Y T 4 € [4 T 8 T T *dds swrasgevidear
VIVWIIAONIHOE
€ 8T Z 6 9 vaonpoad nigg2bng
[4 Z T *dds azouw)
1T SNSOLIVO SNUD] Vg
VAOdOdHILIV
€L6T €L6T €L6T €L6T ZL6T ZL6T TL6T  TL6T ZL6T TL6T
9T 924 9T 923 %I 9°d €T 9@2 61 9@ (T 930 [T 9@ T 92@ QT AON TZ 390 a1eq sataadg
6% %0 A/ 9¢ 9¢ 8¢ LY A3 A9 T¢ uorlelg
. (*3qu0)) IX XIQNZddV



~246-

(4

TE

- pouunaq vInbay
vayornd vbuvqsoy

*dds p27vdon

81UL0D1LS8DIO DPUS8SUUIDY

su2083fnJa 8190110H

unqap3800 DUOFS0L] ]V

s18usfisasauou SLICPILYSIY

ST q

€1

AVAIAVIDV
VOSNTION
SIUI0DL8SDID DLV,

vagfiryoad si30v2dy

T suvbale v277Aydounyirg

Ly rA vwr8s13urbal s vanag doyauy

VIVIdINATRO0D

CL6T

ue
mqu r

CL6T L6l L6l °L6T "TL6T

?1e(Q
uep ugp g1 uer € AON 7 AON
e STog Loy %S £z uor3elg

sa1o9edg

*ZL6T Lxenuer y3noayl
TL6T I9qUDAON — 23TS§ JuBTd I9MOJd OUTDOPUR — BIIY TRIIUSD)
x ) 9uOoz — suorlels TBPTIISIUT 2B POPIOOSY SIADQUNN 9IBIGIIADAUT

IIX XIdNHddV



-247-

SL°0

8¢

0°T

98

0°1

11

(45

*MTTH w)°"Q UBYl ISMOT ®BOBIR °2U3 S9pN[OUT

YAV

GE

0°T

29

1€

60

S0T

1 Jy BU0Z x

:(ZW) QETIAVS V¥V

snavandand sn0aqus007 AbUCIIS

saproyauviyey vipodousfig

8102OVIYO0 JI818VSTT

*dds spviraegsvzde]

DINOSNLAD] DIDLIUDH

VIVWIZAQONINDA

vgonpoad vi1q485ng

+dds asoupy

VAOdOYHLYV

DIDBUL] D] ]POIUOT

s1yoaqaunf vinbag

(3u0D) VISNTION

C¢L6T
Lt uep

Lol
9¢ uer
€e

ZL61
61 uer
%S

L6l
GT uep
vy

L6l
€ AON

%S

76T
7 AON
€C

a3eq
uoT3e3sg

saToadg

(*3u0))

IIX XIANdddv



~-248-

T [XAN

1€ oT 11 (45 (45 Y4 Y

S 8

mWNc&Qmﬁxk vinbag
vauunaq vnbag
DIIP D1L827ADDG
sMuwIUIOL 21700 N 23 AN
susogafna 81301104
14277038 U0 1Yy003dAL)
UM3v4809 VUIOFE01] D)
HAVATIVHOV

VOSATION
vagf1goad s130v2dy
uvbape v177Aydouwyirg

DOLUUDIBOYUDL
panaq doyauy

VIVIdINITHOD

ZL6T TL6T ZL6T TL6T TL6T ZL6T ZL6T TL6T TL6T
IT Inrc OT Inr T @unp GT Aey #T Aen 4T Ley 9T ady ¢T ady ¢ ady
8¢ VA 0z 8T 0S % 6S 60 L0

a1eQq

sa1oodg
uoTiels .

*ZL6T AInr ysnoays
ZL6T TTady - 93TS juBTd I°oMOJ OUTJOPUS|] — BOIY [BIJUI)
¥ 0 QU077 - SuOT3ie]lS TBPTIIDIUI 3B PIpPIO0O9y SIoquny Oumhﬂmu.u.m\rd..m

ITIX XIQNdddv



‘MTIN wQ°Q UBY3l ISMOT BOI® 94yl SOPNTOUF ,), dUOZ &

0°T 0°T SZ°0 c°0 YAV 0°T 6L 0 0°T 0°T P (W) QITAWVS VIV
83 0cT £y 9L 8T 9¢ €¢ o¥T sngwandand snqoa3uUs007 AbUCILS
T T T 1 *dds spia298v2do7
@
3 VIVIWIdAONTIHDH
| T 1T € vgonpoad vig92bng
T snaawhjod sadioi7704
[4 T *dds aszour)
VAO0dOYHI¥Y
[4 ¢ 1 V/ VIVOUL] D]]IOIUCT

(3u0d) VISNTION

zLet ZL6T TL6T TL6T TL6T TL6T TL6T TL6T TL6T
IT IoL OT Inr 2T unf 6T Lew 4T Lel 4T Lel 9T ady GT ady T ady a3eq
8¢ vy 0¢ 8T 0s 1%/ 6S 60 L0 uoTIelS

soTo2dg

(*3uo)) IIIX XIANIAIV



0T

€T

-250-

133

s817vaqaunf vinbag

81 vauunaq vinbay
snuvIuI0f1100 8N 1A
*dds v27pvdopy
8IUL0DLESDIO DPUBSSLUIDH
14977948 U031Yyo0qdAL)

WN3v3 800 DUOES02L] D)

AVATHVWOV

¢T 0T

VOSNTION
vagfir7oad s120v2dy
suvbal2 0177 Aydounyivg
pouummwaboyauvx vanajdoyqauy
vurssrquprbala panapdoyauy

VIVIHINATHOO

£L61
Y

‘41 924

?1e(q
uoTlelg

‘LT 9°3Q
86

‘6T 920  TL6T

S¢

€L61 ‘91 uelr  7/61

9¢

so1o0adg

°cl6T LAxenigaj ySnoayl
¢L6T I9queada - 931TS JUBTJ ISMOJ OUTDOPUSK - BOIY TBIIUS)
¥ D 9u0Z - SUOTIBIS TEPTIADIUI JB PIpPIOoIaY SIsquny 23BICIIIADAUT

ATIX XIQNdddV



=251~

*MTIK wQ°Q UBY] ISMOT BIIB 9yl S9pnIour ,0, 2U0Z x

SL°0 0°T 0°T c°0 P(ZW) QITIRVS VIV
6€ %9 . 8¢ v sngvandand sng0a3uso07AbUCI 1S
[4 T T *dds svrasgsvidey
VIVWIdAONIHOH
1 vaonpoad vir3q2bmg
T snqvi1of snpnuap
VAOdOYHIY¥Y
[4 1T L DIV2UL] D]]00IUO]

(3u0)) VISNTION

€L6T %1 924  €L61 ‘91 uer TL6T 61 92 TL6T ‘L1 2°Q °3®(Q
[44 . 9¢ Y4 8¢ UOT3IBIS sotoads

(*3u0)) AIX XIANIddv



1 %9

€Tt

9T

€T

4

+%G

-252-~

9¢T
+8T

11
v

+9T

ST 8¢

LL

N

o1

€L61

qﬂﬂum
ST

€L61

Nﬁ@mm
T¢

L6l
y 09(
€€

TL6T
Tt 3920
18

C°L61
6T 320
€€

TL61
IT unf
I€

LT

snasuwhrod sedro17704
. *ds snuvipg

VAOdO¥HIYY
DIDIUL] D]]POIUOT

vavurbavus SIOYJ
s1yvaqeaunf vinbag
DOLUIOL2L]DO DUL]IDIINN
0S

SNUDIUIO L 2] DO SN7 19 A
+7C

*dds v17pdoy

DIDOLUNG DULIDYIVY
9¢

HVATHAVHOV
VOSNTION
pagf1poad s1g0v1dy
vouuupaboyurvxr vanagdoyqauy
vwirssrquvbala vana]doyauy
TL6T

21 Len
T€

TL61

VIVIIINITIOO
0€ AON

€L6T
¥ V

Laenagag ySnoayl /6T IOqUWDAON

a3eq
uoTIeIS

133

s9102dg

AX XIANiIddv

- 931§ 3IUBTJ I9MOJ OUTOOPUSK — BIIY TOIJUOD YIION
2U07 - SUOTIB3IS TEPTIIDIUT I8 PopIOddY SISqUNN 93B1GIIIABAUT



=253~

*ds v17pdoy se POTJTIUSPISTU IDTTABD DOLUIOLL]DO DUL]ID23NN JO saaqunu apnTouf Arqeqoad sein8IF 9asoul +

(ug*T+ °*xoxdde o3) I9y3Ty pue MTIW 9A0qe WE°(+ WOIF BOIER DY SIPNIOUL ,V, PUOZ ¢

0°T ST 0 0°'1 SZ°0 0°1 0°T 0°1 0°T (z{) QTTINVS VANV
G Ui L9 € 9¢ sngvandand snz0a3us007 fif1uoalg
T 6 T 1T T 4 T *dds sppaegspyde]
VIVIIICONTIHOA
¢l6T TI6T ZL61 ZL6T- CL6T TLoT TI6T 139
%1 9od 71 _9°4 ¥ 09a 7z 390 6T 320 11 _ung 71 LeR H€ AON 238Q saToadg
ST 83 €€ 187 €€ 153 € €¢ uotlelg
(*3u0))  AX XIANIAAV

)



v € € : Vm.:SuNam
VAOdOYHIYY

T S k4 T 4 1 4 DIDaUL] D]7892U0]

S vapurbavus S1PYJ

91 8¢ I [4 %6 811paqaunf vinbag

[4 115 € oY pauunag vynbag

1 DILP D1SDIIVAG

ot L DOIUIOL 1] DO DUL]IDIINN

01 4 Yy 1 1 1 snuviutof1ipo snqAafy

T A4 S m‘ T z *dds vajvden

Mw T £l S S 6 T DIVOUNG DULIDYIDY

I Z um3p3 02 PUOFSOLTID)

1 ST 61 LT S [4 4! 9T AVAIAVHOV
VOSNTION

0l 0t vaafijoad g120v2d7

1 S 4 Vi £ 1 voumupafoygurr vana] dougiy

k13 [49 61 L L9 h vuigsijuvbae vana)doyruy
ViVY3d1INITI0O

Lol fLol €L6T €161 tL61 TL6T TL6t TL6T TL61
T«mﬁ Swmﬁ& Nﬁqm.& me@m mo»oz H,wuo Qmmmz :mm% mewa sa190dg
€L6T ALaenaqag y3noayl T/eT ISqUIAON

- 93TS 3JUBTd I93MOJ OUFDOPUSK - BIIY TOIIUO) YIION

¢ § 9UOZ — SUOTIEBIS TEPTIXDIUI IB PIPI0ddY siaquny 2IBIQDIIIIAUL

IAX XIaNaddv




MTTH @A0qe WE*(Q 4 pue WO°(uasm3Isq BOI® 9YJ SIPNTOUT ,f, SUOZ ¢

0c°0 SL°0 0°'T SL*0 0°'T SL*0 0°T 0°'T 0°'1 0°'T 0'T (W) qT'TINVE VIV
I
U .
__
snavandand
81 1€ 821 9L 91 1948 8 STIT (A4 € 8L gngoasano] fifuoayg
T T ' 8NOPODLIN0 T27 8082
¢ Y 9 1 rA *dds orraagsrgder
VIVIIAAQONTIHOA
1 vgouwnbs 131700927
1 T T A < vgonpoad vizgebng
T «dds q20uny
(3u0)) VAOJOVHI¥Y
Lol ¢L61 TLOT €L0T ZL61 ¢L6T ¢l61 cloel ¢Lo6l TZeT 61
1 924 IAREE 71 924 21 9°4 € AON 7T 390 €1 el L1 ady L1 ady 1 93q 0¢ AoON a3e( - satoads
%e 4/ ve 1€ ()8 1% 60 11 S0 8¢ 174 uoylelsg

(*3uo0Dp) IAX XIANIdAV




)

1 T Y 9 T T [4 0T L DIVPOUL] D]7202UOT
0¢ ve 9 - 61 s11vaqaunf vinbag
0L € 9 119 LL €L 6T 1¢ 9 6L Lz ST 9T pouunaq vnbag
T . DILP D1E2]ADEG
T T vayoind vbuvgsoy
T € T T T T *dds pv27p0dopy
L 1 T DITOIUNT DUAIDYLDY
I T 8u20Sa NI $19027DH
T T T T 14277828 uogru003dAay
A 3 k4 9 T T UM E0D DUOYEO1]1D)
ra
o <t v ot S L1 oT - T T o0e ¢ AVOTIVHOY
VOSATION
€ SIUIODISEVIO DL]DI]
L T 4 8 [4 6€ 6 12 L T A pasfry0oad s230r2dg
T vowmuvabouguox varajdoujuy
[ ve LL T 4 T 06 T vurssijuvbale vaneydoyauy
VIVYAINITIO0D
(WA £L61 TL6T €L61 (443 TL61 TL6T TL6T TLet TL61 TL6T TL6T  TL6T  TL61 @3tq
Sl 42d 6T G4 %1 924 ZT Q24 8T 22 TT 2unf ¢T Lew T LeW 8T ady 67 uUer g7 Uel §Z Ve[ G AON G AON sa1oadg
6y vy 2 (44 8¢ SE £y SC 1% %0 oy 9¢ ST (4 uorjeag

€.6T Aaenagag ydnoayl /gl aaquaroy
- ©3TS JUBTJ I2M0J OUTDOPUd - BIAY [OIJUO) YIIAON
¥ D) 9UOZ - SUOTIEIS TBPIIADIUT IB PIPIoI3Y SIIQUNN 33BIGIIADAUT

ITAX XIQNAddv




MTIWN®W Q°Q URY]l ISMOT BaIE 8yl SIPNIOUT ,), DUOZ y

0°1 0°1 S°0 GZ°0 01 o't 0°T 0°T 0°1 0°T 0°1 0°'T 0°T 0T (;}) QqITANVS V¥V
sngpardand
o €9 L €6 96 69 09 8T €02 62 w91 1€ 12 snioajuzoo] Afucaqag
qS.L T gsaproyaun1] oy vipodonohy
1 8NOBOT D0 1098781
€ T 1 Y ’ *dds grgangsrider
1 DINOSsHLaA2] DIDTIUSH
VIVIIIAONTHOd
4 4 € T z pgovpoad vaggaling
T snavdsras srynifyTore
T 1 *dds a0y
VJOdO¥WHIUY
mm.m.ﬁ €L6T g€Let €L61 cL6tl cLel CL6T C¢L6T ¢L6T (749 ¢L6l ¢L6T  TLeT Hnm,m. a3eq saroads
ST 624 GT 924 7I 924 T 923 8T 990 TT dunr €T AeW zT Lel 8T 3dV 6z Uer 8Z UBL 87 UEL § AON § AON o i p ¢
6% KA kK4 (44 8¢ St £ ST £y %0 oy 97 154 [4!

s a T

-

e ey

(3u0d) 7TI1AX XIaAN3dAV




-258-

APPENDIX ZXVIII

Dry Weights (gme) of Soft Algae Found at Intertidal Statioms
Zone A - Central Area - Mendocino Power Plant Site - June
1972 through February 1973.

Species 32?2i°“ Jun 15,1972 Oct 31,1972 Feb 16,1973
RHODOPHYTA ’

Cryptopleura lobulifera 0.5 2.2

Endocladia muricata 0.5
Halosaccion glandiforme 0.5

Hymenena multiloba 8.5

Iridaea flaccida 0.6

Iridaea sp. TR
Microcladia borealis 1.4

Odonthalia floccosa 216.3 30.8
DPlocamium pactificum TR

Pterochondria woodit 1.2

CHLOROPHYTA :

Spongomcrpha coalita " TR

PHAEOPHYTA:

Heterochordaria abietina 0.7

AREA SAMPLED (m?) 0.75 1.0 0.25
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