OBSERVATIONS OF THE SEA OTTER ‘
~ Enhydra lutris

POPULATION .

Between Point Buchon and Rattlesnake Creek N
San Luis Obispo, California

Janmuary through December 1995

By

- Suzanne V. Benech
March, 1996



ACKNOWLEDGEMENTS

I would like to thank the following people for their valuable contributions
toward the successful completion of this survey.

Project Coordinator: - _ Mr. Jim Kelly

- Diving Support: Mr. Chris Ehrler
- Mr. Gary McCumber

Support Vessel: Mr. Ben Stephens
. " Mr. Jay Carroll
Special Activity Observations: | Mr. Ben Stephens
. : Mr. AJ. Field
Ms Jane Rueger
Report Review: : Mr. Ben Stephens

Mr. Jim Kelly



TABLE OF CONTENTS

LASt Of TADIES .......ooiiieiieeiieiieeeeete ettt ettt ettt e eea e sreeenanenans ii
LiSt Of FIGUIES .......ocooiieiiiieei ettt ettt e e e s e e ennanns iii
ADSITACE .....iviiiuiieeeiieieceeeeeei ettt et e et e ettt e e et e e et e e e e e et e saeennaeannnseeeaeees v
INEFOQUCHION ...ttt e e et e e st e e e e e naeaeeen e 1
OBJECHIVES .. veeeeeeeeeeseeee e ee e eseseseseseseseereesee e eer e R
Methods ........cccoeeee. e et 2
Results .
Population Size ...........ccccomieiiiiiiiiiic e 8
Population Distribution and Composmon ................................................ 11
Feeding Observations ..............c.cccoveeinnninccinec e SO 18
Subtidal and Intertidal Surveys ..................... SO SRR 20
Tagged Sea Otter Observations ...............ccoc iooiiriiiiiiniieiee e, 27
General Behavior .............. e et e 27
Discussion : _
POPUIALION STZE .........oovoveeececeeeeeeeeeeeeereeeeee e eves s et se e 31
Population Distribution and Composmon ................................................ 35
Feeding ObServations ............cccceeveiveriieniiieicecieete et . 41
Subtidal and Intertidal Surveys ..............ccccoceie. RS drrreeaee 46
Tagged Sea Otter Observations ............c.ccocvrreceirinieneenneen. eresvreeeie. 35
General Behavior ... 56
SUIMIMATY ......oiiiiiiiee et e ettt e e see e e st e s e e eme e e e st e easbeaeeeemreeeeesenenesns 59
ReEferences ..........ooouiiiieiieee ettt e 60
APPENAIX L. oo 61



LIST OF TABLES

. Average Monthly Sea Otter Counts and Composition in vicinity of Diablo Canyon'

Power Plant 1995.............ooo SO eeeens 10
. Sea otter Counts in Vicinity of Diablo Canyon Power plant 1995 ................... S e 12
. Summary of Sea Otter Feeding Observations Within Zones

in Vicinity of Diablo Canyon Power Plant 1995 ............cccoooiiiiiiinieeeeeee e, R 22
. Specific Sea Otter Food Items Observed in Vicinivy of Diablo Canyon

PowerPlant 1995 ..........cccoiiiiiiieee reeteeeeeaea e eeeeeee eeereteeeneesateeebaeeaans 23

. Subtidal and Intertidal SurveyS of Urchms and Abaldnéé in Vicihity of Diablo Canyoﬁ

Power Plant 1995 .. oo SRR 25
. Selected Behavioral Observations Recorded in Vicinity of Diablo Cariyon

Power Plant 1995 ... R .. 28
. Sea Otter Haul Out Observations in Vicinity of Diablo Canyon Power Plant 1995 ............... 30

ii



- 15.

- 16.

LIST OF FIGURES

1. Sea otter Study area in the Vicinity of the Diablo Canyon Power Plant ..................cccceeeee..... 3
2. Sea Otter Study Area Zones and Subtidal Survey Locations in the Vicinity of the Diablo Canyon
POWET PIADL ........c.oooiiiiiiiieee ettt ettt e ettt e s e e e e e eaeaseesaneeneeeanes 4
3. Sea Otter Study Zones Subdivisions in the Vicinity of the Diablo Canyon
POWET PIAD ...ttt ettt n e e eae st eee et .5
4. Average Monthly Sea Otter Counts in the Vicinity of the Diablo Canyon
Power Plant 1995....... ... ettt et ene —eanneeens ferereeaeaeens 9
5. Pnmary Sea Otter Raft Locations in the Vncxmty of the Diablo Canyon
POWerPlant 1995.........ooi ettt et e et e st e e tte e beaees eeevneeesseaeseesaneeanns 16
6. Sea Otter feeding Summary in Vicinity of Diablo Canyon Power Plant 1995.......................... 19
7. Sea Otter Newborn and Mating Observations in Vicinity of Diablo Canyon
Power Plant 1995 ... oo et e eaens 21
8. Food Items Observed in Sea Otter Diets in Vicinity of Diablo Canyon
POWEr Plant 1995...... ... ettt e et e et et esae e s e e e ne e eeeeeneans 24
9 . Sea Otter Mean Population Size in Vicinity of Diablo Canyon :
Power Plant 1973-1995...........uu ettt ere e et e st et sessaeessstaeeseeeaeennens 32
10. Summary of Sea Otter Percent Occupancy in Vicinity of Diablo Canyon
Power Plant 1973-1995.. ..ottt aesae e fae e eesseeasessensesseesesses 37
11. Sea Otter Diet Summary 1973-1995 (Percent Sea Urchins) in V1c1mty of Diablo Canyon
POWeEr PLant .. ... ettt e e et sr e sae e 42
12. Sea Otter Diet Summary 1973-1995 (Percent Abalone) in Vicinity of Diablo Canyon
POWET PIaNt ...ttt e e e e e e s e e e snne e e et e e e 43
13. Sea Otter Diet Summary 1973-1995 (Percent Crabs)in Viclmty of Diablo Canyon
POWET PIant ........oooooimiiiee ettt e D ree e eane e s e enaees 45
14. Sea Otter Diet Summary 1973-1995 (Percent Small Mollusks) in Vicinity of Diablo
Canyon Power PIant............co.cooiiiiiiiii ettt e e s 47
Sea Otter and Sea Urchin Densities in the Pecho Rock Subtldal Study Area
LOTA-1995. ... et ae ettt e ea ettt e faes tessnesbesenneenneeeeneeeeeentenne 49
Red Abalone Densities 1979-1995 in the Pecho Rock Subtidal Study Area ........................ 52
17. Sea Urchin and Abalone Density Comparisons Between Pecho Rock
and Diablo Cove 1995.........ooee ettt tte s ereee et e neeesabesene e ens 54
18. A Summary of The Documented Sea Otter Haul Out Sites in the Vicinity of
the Diablo Canyon POwer Plant ..o 57



ABSTRACT
Sea Otter numbers, rafting sites and incidental feeding activities were recorded twice monthly in
1995. One subtidal and one intertidal survey of sea urchin and abalone densities were completed.

Sea Otter behavior during unusually high act1v1ty levels within the Intake Cove were monitored both

night and day.

In recent years (1992 - 1994) the study area sea otter population has remained relatively stable with
an annual mean of 60. The 1995 sea otter population average was 70 increasing within the study area
(Point Buchon to Rattlesnake Creek in San Luis Obispo County, California) by an average of 15%.
This was also reflected in a simular state-wide increase. Study area counts ranged from a low count
of 36 to a high of 113.. Females and pups continue to dominate the study area representing about
95% of the resident population. Seasonal occupancy of the study area was at its highest this year in
spring which corresponds to seasonal pupping and breeding events. Average pup proportions were
- 16%, indicative of a "healthy population".. Lowest occupancy was observed in January and was a
result of a series of large storms. The most commonly occupied resting sites within the study area
were Lion Rock Cove (92% occupancy), Windmill & Breakwater (88%) and Barn Road with 83%.

Feeding observations indicate small molluscs continue to increase in dominance while abalone and
crabs decrease. Small molluscs and other items too small to identify, now account for the vast
majority (78%) of food being consumed, followed by crabs at 14% and abalone at 8%. Urchins were

not observed as part of the sea otter diet this year. Subtidal surveys show a striking difference in_

densities of Red Sea Urchins in Diablo Cove subtidal areas when compared to last year. Diablo Cove

densities now more closely resemble those of Pecho Rock. But differences in both species and size

are still evident. These differences may be due to physical differences in substrate. Sea Urchin

densities at Pecho Rock have increased to 7/100 m2. Diablo Cove densities of this same species at

similar depths have decreased. Intertidal survey results indicate virtually the same:density of Purple

Urchins (27/m) as last year but a slight increase in mean size(2.8cm). Black Abalone have decreased
in both density (0. 23/m) and mean size (6.6cm).

Haul out behavior among Sea Otters during scheduled counts has decreased by nearly half in locatnon,
and number from last year. Nine sightings within 4 different sites were recorded with a mean of 3
animals per sighting. The frequency of sighting was the same as last year. No new haul out areas were
observed. Haul out behavior was observed around low tide, at specific sites that afford physical
protection from wind and swell. Sea Otters increased their frequency of use of the Intake Cove as
a resting and foraging site, from last year from 78% to 88%. Haul-out behavior at this site was high
'in frequency and number through the course of moaitoring during special activities in the cove.
Daytime and nighttime Sea Otter behavior was recorded while PG&E off-loaded a 200 ft. barge.
Although the animals were wary of the activities and the number of individuals using the cove

temporarily decreased by 50%, those that stayed, did not appear disturbed and continued to rest, -

groom and forage. It is of interest that those who stayed were mostly females with pups. All
individuals departed from the cove when the barge departed. Total abandonment of the cove was
limited to only minutes before reentry occurred. Within 2 weeks use was back to normal Diablo Cove
continues to maintain a small raft of sea otter and the observed percent occupancy has increased

substantially from 56% to 83%.
' , v
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INTRODUCTION

Sea otter (Enhydra lutris) activities along the Buchon Headland in San Luis Obispob County,
California have been monitored since 1973 when a large group of males (~50 individuals) ﬁrst began
their re-establishment of resting sites along this portion of their historic range.

The 1995 sea otter report represents the twenty-third annual summary of sea otter behavior and
population 'dy_namics w1thm the vicinify of Pacific Gas and Electric Company's (PG&E) Diablo
Canyon Power Plant (DCPP). This year's survey represents the 10th year of sea otter .observétions
conducted dunng full power operations of botﬁ generatihg units. These observatioﬁs in conjunction
with other environmental studies funded by PG&E continue to contribute to the understanding of sea
otter population dynamics aﬁd the interrelationships of this species with both littoral and subﬁttofal

community structure within the DCPP vicinity.

Objectives:

- The 1995 observations of sea otter activities within the viéinity of the power plant include:
1. Redording sea otter counts |

2. Recording sea otter distributions

3. Obs_erving sea otter feedihg habits

4. Surveying sea urchin and abalone densities

5. Reéording tagged se:i otter locations and behaviér

6. Observing sea otter night and disturbance behavior



Methods:

The study area is located along 15 km of éoastline off the Buchon headland in San Luis Obispo
Coﬁnty, California (Figure 1). To provide a standardized reference, the area from Point Buchon to
Rattlesnake Creek has been divided into 5 major zones based on initially established sea otter resting
(raft) sites (Figure 2). In addition, these zones are further subdivided into 30 subzones as an aid in

mapping and tracking sea otter activities (Figure 3). ,‘

Survey procedures for 1995 remain similar to those of past yeafs. Observations of sea otter numbers,
locations, distributions, movements and feeding behavior were coﬁducted twice monthly. Counts and
activity scans were accomplished by using 7X50 binoculars and a high resolutién (80X) Questar field
| telescope from various points along the coastline. Thes: points provide a relatively unobstructed and
overlapping view of each zone and/or subzone. ‘ .Canurreht behqviqr.. and tagged sea ottér

.information were recorded during these counts.

Estimates of males, females and pups were also made. Pups were idevntiﬁed. b§ their small size, pelage
and dependent behavior. Very young pups with natal pélage (long buff colored guard hairs) were
recorded as "Woolly". Adult males were positively identified by the presence of a penile ridge along
the aﬁdomeq Females were positively identified by the presence of two small nipples on their lower
abdomen. When an animal's sex could not be positively identified, behavior and éize was used as a
"best estimate”. Generally, adults were assumed to: be females if they were ﬁvith pup§ or in the

immediate company of positively identified females and did not fit typical male size or behavioral
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characteristics.

‘One subtidal surVéy (using SCUBA) and one intertidal survey were conducted in thé Pedho Rock
area. This is a continuation of the sea urchin and abalone density documentation initiated in 1974 to
| assess the effects of sea otter fdraging on two commercially important food items. In 1974, this site
was chosen because there were no otters observed either resting or foraging in the area at that time.
Thus, this site provideé sea urchin and abalone density inforrdation both pre and post sea otter
habitation. Two additional subtidal stations; ‘vvvere surveyed m Diabio Cové usidg thé sa;ne sampling

techniques.

Sampling methods remain the same as in previous years. These include the use of a "stratified
random" sampling technique. The subtidal. survey at Pecho Rock included Ten circular,(30 squaré
- meter) transects placed on hard substrate within a 0.5 squa_ré kilometer area. The intertidal survey |

included 5 circular (30 square meter) transects located near Red Tail Reef.

Subtidal sites range from 9 to 13 meters water depth. The startiné locatio;l of each site within the
general vidinity of Pecho Rock was dependent on ﬁfst contact. with appropriate subsﬁate and
spéciﬁed watef depth after feaching the bottom. Appropriate substrafe is defined as simply "rocky -
bottom". 'I'hé bottom type was also described as either high or low relief. Low relief is defined as less
than 1 meter in height off bottom and high relief is substrate projecting 1 meter or more off the
surrounding sea floor. This substrate is suitable fqr sea urchin and abaloné recruitment and growth.

The factors used in water depth choice were related to the fact that sea otters feed at those depths,

6



abalone and sea urchins historically occurred m large numbers at those depths and survey diving was

logistically simple and safe.

Two subtidal stations were surveyed using the same methods in Diablo Cove. These were located
valong the North side, in 7-9 meter depths in an area know as "North Channel". These stations were
surveyed beeause, there has been widely different Sea Urchin and Analone. abundance estimates
between Pecho Rock and Diablo Cove sites. Since data prior to 1994 were generated using different
sampling techniques, depths and observers, itis important to determmelf these results were different

due to an artifact of sampling or real.

The yearly intertidal survey is directed toward assessing the availabilit& of sea urchin recruitment
stock in an effort to understand obServed changes in the subtidal populations. Rocky intertidal habitat
near Benchm‘ark Olsen, South of Redtail Reef (figure 2), wes selected ‘:.fpr survey because of it's
proxirnity to the subtidal survey area off Pecho Rock. Apnrepﬁate habitat was selected by titial
height (0 to+1m MLLW) and the presence of rock substrate Populatlon size class was estimated by
. measuring either all or the first 100 sea urchins and abalone encountered ( whichever came first)

within these stations. Sea urchin test diameter and abalone maximum shell length were measured to

the nearest millimeter. Both subtidal and intertidal Sea Urchins (Strongylocentrotus franciscanus &

S. Purpuratus) and Abalone (Haliotis rufescens & H. cracherodii) counts remain restricted to
macroscopic animals for practical purposes. This includes abalone of greater than 1cm in shell length

and urchins of greater than 1cm test diameter.



During May, 1995 PG&E made a barge delivery to the plant site via Intake Cove. Special anchoring
arrangements and dock removal took place in order to secure and off-load the 200 Ft. barge. Since
Intake Cove is frequently used by relatively large numbers of Sea Otters in the Spring and the
associated activities with barge delivery was considered a significant increase in disturbance, Sea
Otter numbers and behavior were monitored. Four night observation periods were conducted which
collected ho_urly actiriity scans . One of these four hourly night scans was conducted prior to
mobilization for barge delivery, two during barge operations and one after demobilization. In
addition, 14 mid-moming ohservations were conducted dudng barge delivery off-loading and
departure. These daily activity scans were conducted once at midmorning to best replicate the time
and technique used durmg standard biweekly counts. Continuous observations were also made

during periods of most intensive human achv1ty mcludmg barge arnval and departure (Appendix I).

RESULTS

Population size:

In 1995, the mean number. or core population of sea otters inhabiting the study area was 70 (+20).
The highest densities of sea otters were foundv in the study area dun'ng :May (Figure 4, Table 1).
Although individual count totals varied, the mean numbers ﬁ'om March through August
‘(spring/summer) equalled 8_1(118). The August through April (fall/vﬁnter) average was 60(+ 15).
Generally, the fall/winter counts were lower and slightly less variable than the spring/summer counts.

The highest smgle count of sea otter in 1995 occurred in May when 113 animals were observed in
the study area. The lowest number was 36 Thls numencal low occurred in January after a series of

large storms.
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TABLE 1
AVERAGE MONTHLY SEA OTTER COUNTS AND COMPOSITON IN VICINITY OF
' DIABLO CANYON POWER PLANT

1995
MONTH | COUNT |MEAN |on.1 | FEMALES . PUPS MALES
| 4 %OF POP | # % OF POP | # %OF POP ||
JANUARY 3653 |45 |+12 |33 73 |10 2 2 5
FEBURARY |9067 |79 |16 |67 85 11 14 1 1
{MARCH  |e778 |73 . |6 |5 62 18 25 4 6
APRIL  |7887 (83 |+ |e9 83 (14 17 3 4
MAY 111395 [104 [+13 |80 77 21 20 12 2
JUNE  |8052 |es | +20 |54 = |82 11 17 1 12
JULY.  |11058 |84 |+37 |e7  |so 15 |49 2 2
AUGUST 7481 |76 . |+5 |63 83 11 15 2 3
SEPTEMBER |7461 |68 [+0 |61 |90 5 |7 2 3
OCTOBER  |5056 |51 |+4 |44 86 6 12 1 2
|NOVEMBER |6042 |51  [+12 |44 86 5 10 2 4
|DECEMBER |5771 |64 |+10 |57  |s&9 5 9 2 3

Note: Estimates of females, pups and males are only probable. These sexual determinations are based on physical and behavioral
observations. V | 10




Population Distribution and Composition:

Male and female sea otters were observed throughout the study area (Table 2). The area between
- Point Buchon and Réttlesnake Creek however, remains domiﬁated by females and pups which
accounts for about 95% of the population. The "Southern Front", a large (50 +) consolidated raft
| of predominately male sea otters that énce resided in the study area from 1973-1979 was not
observed this year and has not been detected within these boundaries for nearly fifteen years.
Currently, tenitoﬁal adult males account for only about 5% of the total population. It is apparent
frlom' behavidrai obs:erve;tioﬁs that these adult males have estabhshed temtonesm the study area.
Although the precise boﬁndarieé are undocuﬁlented, they tend to correspond with female raft sites.
Table 2 indicates the iocations where _positively identified males were observed resting and thus
d&signated as territorial male sites. All Zones have at least one male site. However, there were no
obvious vlarge male groups, but rather a scaﬁedng of individuals throughout the study area. These
males were observed, loosely associated with (within the vicinity of) groups of females. Female sea
otter accounted for about 81% (+8) ,<‘)f the overall population with dependent pups re'p‘resenting on
avérage, abouf 16% (+5). The largest proportion ot males (6%) to females aﬁd pups occurred in

. March.

Unlike previous anrs, the Sea Otter population was fairly evenly scattered among all Zones except
Zong 5. Typical to previous years, animals within Zone 5 were both scattered and spars_.ély -
populated. Raft (resting group) size, ranged from one to 39 animals. Zones 2 & 3 weré occupied
by sea otters continuously throughout the year. Zones 1 and 4 wére both occupied 96% and Zone

5 was occupied during 92% of the biweekly counts. |

11



TABLE 2 :
SEA OTTER COUNTS IN VICINITY OF DIABLO CANYON POWER PLANT - 1995

DATE 1/9 | 1/31 2/9 2/27 3/18 3/29 4/14 4/28
ZONE 1
1 POINT BUCHON N.
2 POINT BUCHON . 6 ' 424 1&1 15&4
3 FAT POINT NORTH 2 &1 |16 20&3 2 1483
4 FAT POINT SOUTH I P 3 1&1 3 1&1,1 6&1
5 BENCHMARK POINT 261 | 1&1 282 e
sz onm'r 1 2&1,1 28&1 2&1
7 WINDMILL . 2 ) 2&1 10&3 2&1,1 | 9&1 10&1
8 BARNROAD 3&1 683 3 | 1483 3&1 14&2 7
9NORTH CONTROLN. | 2&1. 11 |28 ) SR [ SR | A 3 9&1
10 NORHTCONTROLS. | 1&1 4&1 1 N EN! 282 1
11 SEAL ROCK ‘ s&1 1 3&l
‘12CROWBAR '
'gglgfngcx 1 K 3 ‘ 2&1 3&1 &1 |3
14 NORTH COVE- ' B B 1 - 1&1
15 NW.DIABLO ‘ : e 4 | 381
16.S.W. DIABLO 1&1
17 BREAKWATER 1 282 1 1&1 | 1383 582
18 SOUTH COVE 1 _ 1 28&1 1 3
ZONE 4 : 1 .1 2 1
19 GREEN PEAK N. _ :
20 GREEN PEAK S. ‘ 1&1 ' 3 ' 1&1 3&1
21 FINGER NORTH L1 2 1&1,1 1 3 1
' 22 FINGER SOUTH - 1 | 282 141, o
23 DOUBLE ROCK N. 8 ' 1&1 . 3
24 DOUBLE ROCK §. 9 3683 4 3 1
%?mNEY ASRD NORTH 5&1 2&1 782 2 - 4&1,1
26 VINEYARD SOUTH v 1
27 PECHO NORTH 1 7 1 1 1&1
28 PECHO SOUTH 2 1&1 . 2 4 3&1
29RUINNORTH 1 K 2&1 1 '
30 RUIN SOUTH 1 3 4 1 3
31 RATTLESNAKE
TOTALS rowrrewe | 3383 43&10. | 8288 56&11 s3&14 | 60&18 67&11 T3&14

&=PUPS, =MALES . 12



‘ TABLE 2 (CONTINUED)
SEA OTTER COUNTS IN VICINITY OF DIABLO CANYON POWER PLANT - 1995

DATE 5/9 5/18 6/4 6/14 i 8/2 8/8 8/22
ZONE 1 5

1 POINT BUCHONN. -

2 POINTBUCHONS. | 1&1 28&2 1 7 1,1 1

3 FAT POINT NORTH 8&1 1682,1 [s&1 | 3&1 2 1 4

4 FAT POINT SOUTH 282 2 683 s5&1 6&1
5 BENCHMARK POINT 2 281 5 8&3 3
m yzom'r . 1 ) 1&1 1 lu
7 WINDMILL 20&4 1 |28 9&3 14 9 1582 . 4

8 BARN ROAD 382 3 1 7

9 NORTHCONTROLN. |1 282 . 4 N E Y B [}

10 NORHTCONTROLS. | 1&1 5&1 ”

11 SEALROCK 9 R ET 1
12 CROWBAR ' L1 ‘ ' :

_ g?.gfngcx 16&5 782 2785, o 23&S 5 8 12
14 NORTH COVE 1&1
15 N.W.DIABLO 14 9&2 &1 ‘s 13 5&2 5
16.SW.DIABLO o 2&1
17 BREAKWATER 982 1 “ls&1 | sa4 4 Ja..t 4 2
18 SOUTH COVE 1 1 v ' 2
ZONE 4 5 s | | : 1
19 GREEN PEAK N. :

20 GREEN PEAK S. 2

21 FINGER NORTH 1 2 &2 |1 1 2 B Y . 1
22FINGERSOUTH | . |4&3 s |24 1786 6 9 5

23 DOUBLE ROCK N. 2&1 1 ' '8

24 DOUBLE ROCK S. 4 h 10 384 882
gmfm NortH | >1 2 3 2

26 VINEYARD SOUTH 1 ‘ 1 1

27 PECHO NORTH 784 1 3 U Y

28 PECHO SOUTH 7&1 2 '

29 RUIN NORTH 3 |2 : 1 |2

30 RUIN SOUTH 3 1 ‘ 1 2

31 RATTLESNAKE 1

TOTALS sour/re | 92821 | 78817 6o&11 - | 41&11 9s&ls | sea2 63&11 TI8A

&=PUPS, =MALES | 13



TABLE 2 (CONTINUED)
SEA OTTER COUNTS IN VICINITY OF DIABLO CANYON POWER PLANT - 1995

DATE 9/4 9/13 |10/18 | 10/30 11/16 11/27 12/5 12/17
ZONE 1 1 1

1 POINT BUCHON N.

2 POINT BUCHON S. 3 1 1

3 FAT POINT NORTH 6. 1083 1 12&1 7 4

4 FAT POINT SOUTH 1783 ]2 , 4 7&1
5 BENCHMARK POINT . { 3 5 17 1 1

?SIED% onm'r 9 4 11 5 16 1 1

7 WINDMILL s 6 1583 12 2 1482 12&1
8 BARNROAD 1 2&1 6&1 4&2 1 2 |2 5

9 NORTH CONTROL N. : 1 I Y PO N Y

10 NORHTCONTROLS: N ‘ ‘ 1,1 |1 3 1

11 SEALROCK L1 o L1 7&1
12 CROWBAR , : ] 1

ﬁ?‘g}l{gcx 6 7 3 | se1 2 1 1&1 2

14 NORTH COVE ‘ 2

15 N.W. DIABLO 5&1 3&1 10&1 |3 o fear |3 2 3

16. S.W. DIABLO

17 BREAKWATER 4 2 11 3. 5 2 2.
18 SOUTH COVE v _ : 1 2
ZONE 4 L 3
19 GREEN PEAK N. » _ : :

20 GREEN PEAK S. ‘ N 4 1&1

21 FINGER NORTH : 1. 2 1 12&1,1
22 FINGER SOUTH 16 ] 1&r 1&1

23 DOUBLE ROCK N. » 1 ‘ 1 : . 4 1

24 DOUBLE ROCK . 9 9 5 3&l1 9&1

ZONES 6 3 ' : : 1 s
25 VINEYARD NORTH _

26 VINEYARD SOUTH

27 PECHO NORTH 1&1 - 1

28 PECHO SOUTH ' ' 1 : 1

29 RUIN NORTH ‘ 2 1 ‘ 1
30 RUINSOUTH - : 1 2 i

31 RATTLESNAKE | ‘

TOTALS sovirive | %5 s6&s - | 48&2 [ s0&6. 55&5 38&4 52&5 66&S

&= PUPS ,_=MALES ' 14




On average, the largest portion of sea otters resided in Zone 2, which represented about 28% of the
total population. Zones 1 & 3 were the next largest, both with 22%.- Zone 4 contained 18% of the
- population on average. Sea otter densities in Zone 5 were lower than all other Zones within the study

area, accounting for only about 9% of the total population on average.

Only Zones 2 &. 3 contained individuals during each biweekly count. 'No single subzone was
continuously used as a resting area. The four most consistently occupied raft sites were, Lion Rock
Cove (92%) and BreakWatér (88%) in Zone 3 and Windmill Cove (58%) an& Barn Rd. (83%) in
Zone 2 (Figure 5). Dopble Rock S. kelp bed just North of Pecho Rock, in Zone 4, supported the
largest single raft of otters. On 2/9/95, this site contained 36 adults and 3 pups, which at the time
represented 43% of the pbpuiation observéd il the enﬁfe sfudy area. Thesé: 5.nimals were in two large
bunches within a single NereogySt_is kelp bed. Each individual was {/e'rS( active at the time of the
count. They were either gfooming or swunmmg among thé raft. Tl;is., behavior is not typical of a

group of resting animals but more typical of either disturbed Sea Otters or those traveling.

- It is of interest to note that all primary resting sites contain kelp beds composed of a mixture of

Macrocystis and Nereocystis; however the vast majority of plant cover is Macrocystis. Nereocystis

plants were generally scattered amid this primary overstory.

In general, resting animals were observed scattered throughout the area both nearshore and offshore..
Many of the preferred resting locations are in small covés, sheltered from northwest winds but

vulnerable to large storm swells and southgésterly winds.

15



Coon Crock

Fat Point

Benchmark 4

Windy Point

ZONE

. Windmill

Finger South

Redfail Reef

Pacho Crook
Q .

Pocho Rock

Ruin North

—~0
N

kilomolare

Ralllesnake
Croek

FIGURE 5

PRIMARY SEA OTTER RAFT LOCATIONS IN THE VICINITY
OF THE DIABLO CANYON POWER PLANT

1995
16



The largest single grbup counted within each separate;, zone was as follows: 1) A maximum of 23
animals were counted in Zone 1, in a protected cove, at Fat Point North in March. 2) The maximum
number of resting sea otters in Zone 2 were located at Windmill in May where 24 animais were
observed. 3)vLion Rock Cove, in Zone 3, was occupied by a maximum of 32 animéls in June. 4)
Double Rock South qontained 39 individuals in February. 5) Eleven aﬁimals comprised the largest

raft observed in Zone 5 in May just North of Ruin Reef (sub zone 29).

Females with dependent pﬁps were dbse}ved as far South as Ruin North in Zone 5. No large
consolidated groups of males were detected within the study area. Males continue to be scattered
" and territorial in néture, however, when seen they were often observed within the general vicinity of

female resting sites (T able 2).

Variatio‘ns in population size seemed to be a seasonal low 1n thé Fall/Winter and a high in the
Spring/Summer. A notable increase in dependent pups was also pbserved in ihe spring. The highest
- ratio of percent pups to females was 1:3 which occurred during the month of March . In contrast,
pup to female ratios decreased to 1:13 in September. Fluctuations in overall sex composition were

~observed. Changes in male to female percent ratios also ranged from 1:10 in April to 1:85 February.

The largést humber of pups observed in the study area during a single count was 21 which was
recorded on May 9th. Pups representéd an estimated 19% of the total population in the study area
at the time of the count. Monthly mean pup proportions ranged from a high of 25% in March to a low

of 7% in September.
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Newbormn or "woolly" pups were observed in two peaks. One peak in the spring and one in the Fall.

However breeding activity appeared to have only one peak, in the Winter/Spring (Figure 6).

In 1995, three primary resting locations remain in the Intake Cove afea. One is the Macrocystis kelp
.bed along the West Breakwatef, another is mid cove where the;e are only small traces of kelp and
the third and ﬁlost frequently occupied, is within a small kelp bed along the north corner of the cove
- near several rock pinnacles. In addition, a raft site located just at the terminus of the East Breakwater |
was occasionally occupied. T.hrougvh(‘)utvthe yeaf, sea otters wéfe obs;rved in thé coile 21 (88%) of
the 24 biweekly | daytime counts. Sea Otters were present on all the nighttime counts even during

periods of unusually high human activity (Appendix I).

Sightings of sea otters in Diablo Cove were also quite frequent this year. Sea Otters were observed
in Diablo Cove on 83% of scheduled biweekly daytime counts, a thirty-two percent increase over last

year and an overall all-time high.

Feeding Observations

Feeding observations conducted in conjunction with study area counts indicate that the most common
food item observed being consumed in the study area was not a single species, but a category
AesignMed as "small moilusc". The majority of this catégory includes a composite of mussels, clams,
snails. However, it also includes small unidentifiable items which could include hermit crabs and small

urchins etc. The "small mollusc" category represented an all-time high of 78% of all the prey species
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observed being consumed by sea otters incidental to écheduled counts.

Abalones were at an all-time low as an observed food source. (Haliotis rufescens and H. cracherodii)

accounted for only 8% of the total observed food items that could be specifically identified. Crabs,
which generally included a variety of Cancer and Pugettia species also decreased and comprised only
14% of the bbsefved diet. No Red Sea Urchins, (Strongylocentrotus ﬁ'anciscaﬂus) or Purple Sea

Urchins, (S. purpuratus) were identified being consumed during the year (Figure 7).

Zone 2 accounted for about 42% of the total feeding observations, followed by Zone 3 with 20%,

Zone 1 with 14% and Zone 5 with 8% (Tables 3 & 4).

There are riotable differences among forage species within the 5 major Zones of the study area
(Figure 8). Each Zone is.different from the other but Zones 4 and 5 displaj@d the gfeatest differences
i obéer_ved food item dominance. All of the food items observed m Zone 4 were small ﬁlolluscs or
| too sﬁlall to iéentify; while Zone 5 was exsclusively abalones and crabs. Zone 1 displayed the
greatest variety of food sources. Sea Urchins were not positively ide‘ntiﬁed as being consuﬁled in any
zone. The majority of all oBserved feeding activity remains in the shallow subtidal and low intertidal

zones (<10 meters water depth). -

Subtidal and Intertidal Surveys:

Twenty-one live sea urchins were observed in nine of ten stations located near Pecho Rock in Zone

5 (Table 5). All were Purple Sea Urchins (S. pg_rﬁ uratus). Densities of 7/100m2 were observed for
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TABLE 3

'VICINITY OF DIABLO CANYON POWER PLANT

SUMMARY OF SEA OTTER FEEDING OBSERVATIONS WITHIN ZONES IN

1995

ZONE ABALONE |URCHINS | CRABS |MOLLUSC |TOTAL

# OBS 1 0 1 3 5

% TOTAL | 20 0 20 60 14

#OBS 1 0 0 14 15

% TOTAL 7 0 0 93 42

# OBS o 0 2" 5. 7

% TOTAL 0 0 29 71 20

#0BS 0 0 0 6 6

% TOTAL 0 0 0 100 16

4 OBS 1 0 2 0 3

% TOTAL 34 0 66 0 8
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TABLE 4 : , :
SPECIFIC SEA OTTER FOOD ITEMS OBSERVED IN VICINITY OF DIABLO CANYON
’ POWER PLANT 1995 ,

SUBZONES UND | BLSCK | RED UNID CANCER | KELP MUSSLES | SMALL
AB AB AB | CrAB CRAB CRAB MOLL

ZONE 1

1 POINT BUCHON N.

2 POINT BUCHON S.

3 FAT POINT NORTH 2

4 FAT POINT SOUTH : 1 1

5 BENCHMARK POINT 1

| ZONE 2 .
6 WINDY POINT ‘ 4
7 WINDMILL
8 BARN ROAD ‘ - ‘ s
9 NORTHCONTROLN. |- - - PR R B T (PN . ,I e PN e ORI ‘ B IR
10 NORHTCONTROL S. : 2
11 SEALROCK BB
12 CROWBAR
ZONE3 _
13 LION ROCK _ 3
14 NORTH COVE
15 N.W. DIABLO , _ {. 1
16.S.W. DIABLO ‘ : ' 1
17 BREAKWATER ' . 2 o

18 SOUTH COVE

ZONE 4 .

19 GREEN PEAK N. 1
20 GREEN PEAK S. | _ |
21 FINGER NORTH ' : ' 1

22 FINGER SOUTH - : ' 1

23 DOUBLE ROCK N.

24 DOUBLE ROCK 8. _ ) 2

ZONES5
25 VINEYARD NORTH 1

26 VINEYARD SOUTH

27 PECHO NORTH : 1

28 PECHO SOUTH

29 RUIN NORTH ' 1

30 RUIN SOUTH

31 RATTLESNAKE

TOTALS 2 1 0 1 3 e 0 28

GRAND TOTAL =36 OBSERVATIONS AB=ABALONE, SMALL MOLL~MOLLUSCS SUCH AS SNAILS, CLAMS AND HERMIT CRABS ETC.

23




100

Legend

| [[] ABALONE
URCHINS
80+ [[l] cress
E OTHERS

[=2]
o
|

'S
o
|

% FOOD ITEMS OBSERVED |

- - | FIGURE 8 - :
FOOD ITEMS OBSERVED IN SEA OTTER DIETS IN VICINITY OF DIABLO CANYON POWER PLANT
o | - 1995 »

24




TABLE 5
SUBTIDAL AND INTERTIDAL SURVEYS OF URCHINS AND ABALONES IN THE
VICINITY OF DIABLO CANYON POWER PLANT 1995

PECHO ROCK SUBTIDAL 30M2 STATIONS
STATION | DEPTH RED PURPLE | RED BLACK
SUBTIDAL3M2 | (METERS) | URCHIN |URCHIN |ABALONE |ABALONE
1 12 0 0 1,(17cm) 0
2 12 0 1 0 0
3. 7 - 5.. 0 0.
4 9 0 7 1(4cm) 0
5 10 0 6 0 0
6 10 0 1 0 0
7 13 0 1 1(12cm) 0
8 13 0 0 0 0
9. 8 0 0 0 0
10 7 0 0 0 0
‘ RED TAIL REEF INTERTIDAL 30M2 STATIONS
A 0+1 0 574 0 1
B 0+1 0 - 705 0 18
c 041 0 2022 0 0
D 0+1 0 594 0 9
E 0+1 0 - 97 0 6
DIABLO SUBTIDAL 30M2 STATIONS
1 7 6 1(3cm) 1(25cm) 0
2 7 3 1(3cm) 0 0

SUBTIDAL: PECHO ROCK MEAN SIZE RED ABALONE = 11CM  DIABLO SUBTIDAL RED ABALONE MEAN SIZE = 25CM
SUBTIDAL RED URCHIN: PECHO ROCK MEAN SIZE =NA DIABLO SUBTIDAL RED URCHIN ESTIMATED MEAN SIZE =8.6CM
SUBTIDAL PURPLE URCHIN: PECHO ROCK MEAN SIZE =35.0CM DIABLO SUBTIDAL PURPLE URCHIN ESTIMATED MEAN SIZE =3.0CM

INTERTIDAL RED TAIL REEF PURPLE URCHIN MEAN SIZE=28CM, & BLACK ABALONE MEAN SIZE =6.6CM




this species. Red Sea Urchins (S. franciscanus) were ﬁot detected. Purple Urchins were typically
small, avéragiﬁg 5 cm and ranged in size from 3 to7cm in test diameter. These urchins were found
in either protective holes or crevices in Shale outcrops. Although the hard substrate in fhe study area
is almost exclusively shale shelves and benches, when cobble and rock rubble was féund,_portions

were turned and inspected for small urchins. None were found.

Three, live red abalone (H. rufesens) were found in the study area indicating a density of (1/100 m2)

of appropriate habitat. They ranged in size ffom 4to 17 cmin léngth Mean iength wé,s 11 cm.

Nine broken Red Abalone shells were found during the subtidal survey. These were relatively large
shells (9-17 cm) with some showing characteristic sea otter damage. Two Purple Sea Urchin tests
(G &4 cmin diémeter) were found within thé€’subtidal study area, there was no positive evidence of
otter foraging on this 'specieg at these sites. Several émall mollusé shells were also identiﬁéd. The
most numerous shells identified were mussels (Mytilus califomianus) and snails m spp. & Astrea

sp.). These shells were broken in such a way as to be possibly a result of sea otter foraging.

Mterﬁdal surveys (near Redtail Reef_).in the Vicilﬁty of the subtidal survey area indicated thélt ‘within
suitable Purple Sea Urchin habitat, densities averaged ‘.2'.7/m2. Test diameter ranged from 1.0 to 4.9
cm. The 'met.m‘and mode test size were both 2.8 cm. Urchin densities were at their highest in areas
covered thh artlculaied coralline algae. Smaller urchins used this coralline algal mat for attachment

and protection. Larger individuals were usually found in protective holes and rock crevices.
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Black Abalone located within the same habitat were found in densities of 0.3/m2. Individuals ranged
from 2.0 to 10.6 cm. Black Abalone mean size was 6.6. All abalone were located within some
. protected crack or undercut in the rock substrate and most abundant in the higher intertidal where

. sea urchins were rare.

Tagged Sea Ottef Observations:

Although tagging is not a part of this study, over the years, sea otters have been physicé.lly tagged
by the U.S. Fish & Wildlife Service and the California Déparfment of Fish and Game. Some of these
tagged animals have been observed in the study area. During 1995, no tagged sea otters were

observed.

General Behavior:

Table 6 presents a list of selected behavioral observations. Woolly (new born) pups were observed
in six of twelve months, These months _included; January, March, April, May, September, November
ar.ld December. The most sightings were recorded in April. Mating Activity was observed in only

three months of the year, during January, February and April.

During 10 of 24 biweekly counts, small fishing skiffs ranging in numbers ﬁ'om‘-l to as many as 17 -
‘were observed working in the shallow subtidal (<10 m water depths). Each skiff carried at least a
dozen buoyed PVC spaxs containing a gang of fishing hooks on each spar. These small skiffs fish for
live rockfishes. They also work within the same areas where Sea Otters rest and feed. It appears that

this fishing activity causes sea otters to scatter from their resting sites when these skiffs get near.
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TABLE 6

SELECTED BEHAVIORAL OBSERVATIONS RECORDED IN VIC]NITY OF
DIABLO CANYON POWER PLANT 1995

‘OBS | DATE TIME SUB ACTIVITY

# (PST) - | ZONE
1 1 1130 2 Pair displaying courtshipy inating beluavi
2 » 1210 2 pair displaying mating behavior
3 » 1300 17 many kelp beds tom out by previous stom Pierogophers stacked ke card wood at Windmill Beach
4 13t 1100 17 mother with wooley pup
s T3 1200 6 male attempting to 1-ute but wes rejected by female
6 29 1020 24 w3mdeMmumbdeN£omewddpmbehmmh

group, ("Southemn Front”)? )

7 » 1050 a 'PVC hook & line fishery skiff working near shore with sbout 8 buoys deployed
3 w1 1140 13 fishing boat "AtoZ with two PVC hook & line skiffs at anchor in Lion Rock Cove
9 w7 1150 1 male and female mating ' S
10 3/18 1200-15 21,1718 3moﬂuiwﬂhwooleypnpgmmnhmﬂwuakoappmwedbyambbﬂﬂnmmjmd
1 29 1000 B2 3PVC hook & fine skiffs working very near shore in Pecho Rock area
12 w14 1013 18 mother with wooley pup swimming Notth
13 ana 155 17 2 mothers with wooley pups resting in Intake Cove
14 un 1015 25 mmale and female paired off to breed
15 ] 1040, 17 2 mothess with wooley pups resting in Intake Cove
16 S8 1030 17 M&Ewedmmhmh&mﬁzm&hg:anMMm&em
17 518 1205 3 il spproacing many females in raf, Gmale with pup entezs rat and rans off male
18 614 1010 13 lauge fishing boat anchored with 2 PVC hook & line skiffs in Lion Rock Cove
R mn7 0930 n 17 adults & 6 pups resting in Nereocystis were disturbed and scattered by two kiyacks heading North
20 ni 1030 4 PVC hook & fine skiff working neer shore with at least 10 buoys
21 %7) 131 swcmmm;mmmmmmmmm
) o4 1320 4 16 females with 3 wioley pups resting in Nereocysits bed
pe) o3 0930 2 PVC hook & line akiff being lsunched from shore it may have had engine trouble?
2 1018 B2 2 PVC hook & line skiffs warking the area
25 10% 131 17 PVC hook & line skiffs and two "pleasare” boats fishing in the study area all but 2 close o shore
26 1116 1310 13 targe fishing boat with PVC hook & lin skiff to stem in Lion Rock Cove
7 116 13 sea otter foraging in the exposed upper intertidal zone
8 " 1ms 132 10 mother with wooley pup swinmming South '
2» 1127 1130 221 2 mothers with wooley pups st rest
30 1'2_/5 1120 21 PVC hook & line skiff with 8 buoys deployed in water depths less than 20 fect
31 1217 1053 2 PVC hook & line skiff working very near shore
E7) 12n7 13% n mother and woolcy pup hanled out at rest
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bDuring May 1995, PG&E delivered three large electric transformers to the Diablo Canyon Power
Plant site via ba:ge. This 200 ft. barge was off-loaded within the Intake Cove. This operation
represented a significant increase and change in activity within the cove. The Intake Cove has
historically been and pfesently is used by sea otters as a place in which to rest, groom and feed.
Typically, use is hngh&st during the spring when strong winds commonly occur. Spring is also when
dependent pups are highest in number. Mothers with small pupé find protection from strong wind‘
and sea 60ﬁditions within the Intake Cove. Human activity is on-going at this sité and 'th.e Séa. Ottérs
have become accustom to "normal” daily activity. Observations made jus;c prior to any increase of
activity thhm the cove indicated nighttime use reached a level of 22 and 10 pups and mid-morning
use was 11 and 5 pups (Appeﬁ_dix I). During barge operations both daytime and nighttime use of the
cove dropp?d by about 50%. Durmg speciﬁc activities such as barge departure the co‘ve. was
temporarily abandoned. Abandonment was could be measured in minutes however. The Sea.Otters '
that cho‘se to re@n within the cove did not appear to be disturbed by the increase in activity. Within
two weeks of f&sumption of "normal" activities Sea Otter numbers were once again back to normal
for the season. It is of interest to note that many of the individuals th.;:tt chose hto stay in the cove were

mothers with pups.

Sea otter haul out behavior was observed on nine separate occasions at four different sites concurrent
with the 24 counts conducted in 1995 (Téble 7). This represents an estimated 38% frequency of
occurrence in the study area. This behavior was observed at four different sites in Zones 2&4 in

January and then from April through June and then again in December. The numbers of animals at
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TABLE 7
SEA OTTER HAUL-0UT OBSERVATIONS IN VICINITY OF DIABLO CANY ON*

1995
OBS# |DATE |TIME |SUB ' ACTIVITY
(pst) ZONE v
1 2/9 1200 11 | 1 resting on wash rocks
2 414 | 1130 19 1 resting on wash rocks with 3 harbor seals and
their pups
3 518 | 0945 22 | 1 resting on wash rocks . o
4 5/18 1100 11 paired male & female with bloody nose resting on
wash rocks :
5 6/4 | 0930 | 22" |5 at rest with harbor seals on wash rocks
6 6/4 0940 21 4 adults and 2 pups at rest on wash rocks
7 6/4 1040 11 | 5 at rest with harbor seals on wash rocks '
'8 7/17 1017 11 male, female and pup restmg together on wash _
rocks
9 12/17 1336 11 | 4 females and 1 wooley pup at rest on wash rocks

*During non-standard counts, haul out behavior was observed in the Intake Cove ( Sub Zone 17) |
both day and night (Appendix I).
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each site ranged from 1-5 and included males, females and pups. The most consistently used haul out

site this year was Seal Rock in Zone 2 (Sub Zone 11).

Sea otters hauled out on low relief we_lsh rocks that were exposed at low tide. In addition,' the haul
out rocks are generﬂy located in moderately tb highly protected sites that are also used by harbor
seals. Whil_e'the sea otters were hauled out, resting and occasional grooming were the primary
activities. Animals were hauled out individually or in small groﬁps. The most popular haul out site -
was Seal 'Roc].s. This site is north of Diablo 'Canyo'n Power Plant, near Lion Rock CO\}e, and
historically, is one of the most preferred intertidal resting areas within the entire study area. Seal
Rock is not only a large protected wash rock, with limited human disturbance, it is also‘ iocated in an

area of high sea otter dénsity which may account for its' popularity.

DISCUSSION

-Population Size:

Mean population size increased by 15% to 70 in contrast to recent years where ';mean" size reinained
a stable 60 animals. When sea otters first occupied the study area (1973-1979) there was a basic

"core" (meah) population of abéut 62 predominantly male animals with seasonal spikes of near double

the number.;s in the win‘ter' and spring (Figure 9). After xhe departure of the male "front", in the spring

of 1979, the "core" population droppt;d drastically to about 20 animals and then gradually increased

in number. During a nine ‘year period from 1980-1988 the study area population was prédominantly
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female with an averége or "core" population of only 39 animals. From 1989 to present the resident
or core population has basically stabilized to an average of about 60 animals the majority of which
are female. This year a subtle but detectable increase in core population occurred. State-wide Sea

Otter census detected a simular increase.

| The 1995 data indicate the high count was later in thg spring (May) than last year,. as was also the
seasonal fall low count. The lowest numbers df adult animais in the study area (36) occurred in-
Jahuary. The 1995 six month avel;age-(Spf-ing' /Sﬁmmer) count of 81 was greater and inoré stable
than last year's six month comparable count of 65. The Fall/Winter mean count of 60 was also, higher
than last year's mean of 55. Both the winter lpv?s and summer highs are becoming less divergent,
supporting the suggesﬁon that the éo_re' population vyithin thé study area is reaching some sort of
stability. When compared to the last five years, 1995 monthly population averages indicate that the
overall mean population has increased by about 12%. This increase in population size is also reflected
in the California Sea Otter Population as a whole. A 1995 range—widé census indicated at least an

18% increase in population (Personal Communication Bryan Hatfield, U.S.Dept. Interior).

Any reduction in population size appears to be driven by low sea otter counts during the winter

months when storms batter the coastline. It is possible that many animals temporally depart the
exposed Buchon Headland in favor of more protected areas to the North and South of the study area.
Temporary i mcreases in populatxon size may be in part dueto seasonal movements relative to changes

in wmther or human actxv:ty It is obvious from the records of sea otters tagged at San Simeon, and
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Avila Beach, that movement occurs in and out of the Diablo Canyon study area by animals from these
and other sites. Sightings of tagged animals from these areas within the sea otters' present range
suggest that movement of adult animals throughout the range will continue to contribute t§ periodic
changes in sea otter population size within the study area that are not related to actual increases in

the population as a whole.

Reasons for sea otter long distance movements (in‘and out of i:he study area) can be socially and
individually motivated. One exampié of social motivation to move ”long distanéé would be feﬁiﬁoriai
males running off competing males. These competing males could be those who moved into the area
to challenge an established male or local young males too matue to be tolerated within the female raft.
Examples of individual motivation include; an animal seeking a safer resting sife, or better forage

areas. Whatever the reason, sea otters continue to transit in and out of the study area.

Seasonal population "spikes" are also duetoa periodié increases m pup production. Although sea
otters are capable of pupping throughout the year, (Riédman et al. 1994) seasonal " pupping peaks" |
are the general rule in the study area. Pup to female ratios.increasé by an'ohrder‘ of magnifude in the
spring and fall. This year, a spring (March) pﬁp population " sbike" was apparent. A smaller,
fall/winter, "spike" (Figure 4) in pup productipn typical of recent years was also present. The -
observation of newbormn pups in late fall‘ and early winter, indicates pups are also produced at this
time. These pupping peaks also imply an épparent six month gestation period, It appears that If a
female either looses her pup or is not successfully bred she has a second chénc'e in the same year. This

reproductive strategy may be reflected in the second smaller, fall/winter pupping peak that is normally
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6bserved each year. An autocorrelation of sea otter population count data determined the existence
of a repeating seasonal pattern (Benech , 1994). Count data were analyzed as a ratio of adults to
dependant pups. The autocorrelations showed significant, répeatable annual patterns. The results
indicate a sprihg peak in pup .numbers relative to adults with a additional but rﬁore Qariable second
peak in the late fall. This analysis also suggests a six month gestation period. This length gestation
per_iod is also indicated when one notes the presents of newborn pups relative to mating activity
(Figure 6). Although like pupping, mating activity occurs throughout the year, there are peaks in the
spring and fall. This also corres;;ohdé td increases in malé to female ratios at these timeé. "It is of

interest to note that unlike previous years, mating behavior in 1995 was not observed during the fall.

 Population Distribution and Composition:
Since 1980, females with dependent pups have been observed throughout the study area. Most of
the pdpulati-ons‘ocwrs ‘within zones 1-3. Historically highly occupied, resting locations (Lion Rock,
WindmilL and Barn Road) contain large kelp beds of Macrocystis. The Sea Otter usually wraps itself
in keip fronds to anchor itself in place. 'I'hé animal is thus safe to rest without concern of drifting into
dmg;rous locations. This is probably more important to young, iﬁexberiencéd -animals than for
seasoned adﬁlts. The pfesencé of animals in ahy one resting or raft location this year appear more
variable than in the pasf. This is probably the cc;mbined result of changes in food availability ,
atypically harsh weather conditions an& human disturbance. As the Near-shore Skiff fishing industry

increases along.the coastline, the more frequent the disturbance of Sea Otter resting sites. During
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a single fall count 17 commercial fishing skiffs were sighted in the study area. During this same time,
Sea Otters were widely scattered. Lion Rock Cove once a resting site to large numbers of animals .
is now less densely occupied. This may be a direct result of the frequent use of this cove as an

anchoring site for a "mother ship" from which nearshore fishing skiffs are deployed.

The use of the immediate Diablo Cove and Intake Cove areas by sea otters is of primary concern to
 PG&E when compared to the relative overall distribution of animals in the study area. Intake Cove
is protected bby two lafge bréakwaters énd since 1978 has tféditionaﬂy providea the best célm water
conditions fbr local Sea Otters. Intéke Cove, despite continuous human activity, including boat traffic
and kelp cutting, remains frequently occupied by resting otters. A reasonable explanation for this is
that this area provides the best protection from the physical effects of wind and swell anywhere within
the entire study area. Althoﬁgh peqple w.ork in the vicinity, the Sea Otters are not purposely harassed
and have become relatively accustom to routine power piant activities. Daytimé surveys in
conjunction with night surveys show that sea otters use of this are.a remains relatively constant ,duﬁng

daylight hours and after dark.

The Intake Cove has traditionally been widely used byl Sea Otters as a place in which to rest and feed
(Figure 10). It was first occupied by a "territorial" male from 1975 - 1980. In.Aprilz of 1980, a small
number (2-3) of femaleé also adopted the area as a reSting site. The frequency of occupation varied
widely from 1981 to 1984. This may have been a result of one or more facfofs including:

1) large waves partially destroying the west breakwater; (The lack of wave protet:tion from the partial

destruction of the breakwater would render it less desirable as a rest area.)
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2) the subsequent human activity required to repair it, (The increase in large equipment and
‘continuous daytime, in the water reconstruction activity, would be perceived as a threat by sea
ottgrs.)

3) this area was a transitional zone between large, predominantly male and female ;esting areas ﬁ'ém

1977-1981; (transition zones are characteristically sparsely populated).

Although use of the Intake Cove was gradually on the increase in the early 1980's, 1984 through 1987
marked an abmpf decrease and continuous low daytime use of the cbve. This may have Beeh m large
part due to the increase in human activity in and around the cove as a result of plant " start-up" of
units one and two and the subsequent removal of favorite kelp beds in the cove in 1985, 86 & 37
respectively.  Although human activities éonﬁnued, Se_a Otter use of Intake Cove steadily increased
from 1987 to 1991. By 1992, the percent occupancy dropped by about 25% and the number of users
dropped to nearly 1/2. Laét year sea otter occupancy data indiéated a slight increase. This year
frequency of use equalled the 1991 all time high of 86%. The cove was used both day and night by
mﬂes, females and pups. Night observations indicate that at least du_n'hg the spring, the cove is
always occupied (Appendix I). The maximum recorded number of animals using the cove at any one
time this year during normal mid-morning counts was 16. Night-time use was greater (22 adults &
10 pﬁps). Use of the Cove was at its' highest during the spring months. This can best be explained
by the fact that in the spring xﬁonths, strong Winds Are'typical. Mothers with small dépendant pups

can find some of the best. protection from this weather pattern within the Intake Cove. .

Springtime use of the cove remained high despite two weeks of unusually high human activity during
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a barge delivery in the cove. The frequency of use was oﬁly changed on a very short tempora.i scale
(minutes to hours) and specifically related to unusqal on-going activities. Numerical use of the cove
- was changed on a. somewhat longer temporal scale (days) where the number of individuals was -
reduced by half the normal springtime numbers. Within two weeks of termination of this unusually

intense activity , numbers of animals using the cove returned to normal (Appendix I).

It is expected that similar changes in Sea Otter frequency and numbers of use of a specific resting site
would result from disturbance by the nskiff fishing fleet". Speciﬁcally, most Would leavé tﬁe area
while the skiff was present and then return shortly after the perceived threat was gone. However it
is also expected, many animals would leave for longer periods until either the perceived threat was
gone'( as observed in the Intake Cove in May - June 1995) or the activity was no longer seen as a
threat. If the threat goes away thé recovery time is of a much shorter tempofal scale (déYé). It may

take months or even years to adjust to the activity and no longer perceived it as threatening.

Diablo Cove ié not quite as protected from harsh wind and sea conditions as Intake Cove. Water
COnditions are. further disturbed in Diablo Cove as 1t is the dischérge poit;t for the plant's cooling
water system. In 1974, during plant construction and as the southern front of male sea ptter expanded
their range, this cove was used as a resting area for as raany as 34 Sea Otter. In .recent years, Diablo
Cove appeérs to be a site in wﬁich several otters actively forage and rest. The maximum number
. observed ﬁsing the cove at any one time this year was 13 adults and three pups in the Spring. ThlS
high may be a direct result of increased activity w1th1n Intake Cove during this time. it appears some

Sea Otter departed the Intake Cove and chose Diablo Cove as an alternate resting site because of
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its' proximity aﬁd lower disturbance levels. Once disturbance levels dropped in Intake Cove, then
numbers of animals found r&sting in Diablo Cove also dropped and numbers once again increaseci in
Intake Cove. De_spite this possible artif;zct of disturbance, in gerieral; an increase in the frequency
of use of Diabio Cove by Sea Otters fo; both foraging and resting was recorded for the year (Figure
10). The numbers of animals using Diablo Cove were both variable and small (ranging from 1 to 15).
This site is frequently occupied by at least one male, two females and their pups. . These Séa_ Otters
continue to feed wrchm and near the dischar_ge. plume on crab§ and small molluscs, and usually rest
in a Macrocystis kelprbed at the northern éhd of the cévc;,, profected .from pfevailing wiﬁds. The
animals display norinal behavior when swimming amid the plume. Several factors could account for
~ the continued use of Diablo Cove. Population pressure is probably the most important factor. As the
numbers of animalsA increase throughout the range, acceptable habitat is slowly occupied. A second
facto? is that local sea otters appear more tolerant of human activity. Additionally, foraging

opportunities may also be a factor, perhaps changes since 1988, make the cove more attractive.

Animafs positively identified as adult males remain low in the study area. These low male counts may
be in part, an artlfact of the obse&aﬁbh method since an individual is assumed to be female if in the
combany of other females and not otherwise positively identified as a male. Territqtial males

probably represent at somewhere around 5% of the core or base population. These "territorial" males
 tend to rest near and sometimés among a raft of females. Male territon'eé appear fo relate to both
where there Iare females and general locale rather than any specific locale. For example, when females’
are rafting in Lion Rock Cove, Seal Rc;ck or Intaké Coye, there is at least one male near by or among

them. When there are no females resting in those sites, there may or may not be a male.

40



Relative proportions of males to females increase during peak pup periods suggesting that males may

move ihto the female dominated area during this time to mate (Garshells, 1983).

The mean yearly bup population ratio of 16% is at precisely the lével indicated by Kenyon in 1963
for "healthy Sea Otter populations " in Alaska. This incrgasg in pup production was reflected in the
population as a whole but on average the state-wide pup population represented only about 10%
~ (Personal Communication; Bryan Hatfield U.S. ljept. of Interior).. Thus the study site appears to be

an impbrtant pup producing area.

Feeding Observatidns:

Red Seg Urchins (20%) and abalone (66%) together reﬁresented 86% of ‘?he total sea otter dief m
1973 when sea ofters first reoccupied the study area (Figures 11 & 12). 1990 marked the first year
since 1980, where Sea Urchins (bpth Red and Purple) were once again being seen consumed by sea
otters. This waé a short-term event which lasted only three years. Presently, urchins Aare. visually
absent from thé sea otter diet in this area. Abalone now at an all-time low represent onlybs% of the
total forage items. Thus, in contrast, abalones and urchins in 1995' repreéént only a tenth of their
original importance as a food souroe Constant predaticn bn these résourceé by Sea Otters continue

to reduced the once dominant food items in both numbers and size which in turn reduce their

desirability as a forage item.

Red Sea Urchins, (8. franciscanus), although initially a major component of the sea otter diet within

the study area, remain locally "ecologically extinct" within the Pecho Rock study area. Ecologically
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Aextin'ct, by definition is " the reduction of a species to such low abundance that, although it is still
present in ﬁe community, it no longer interacts significantly with other species” (Estes et al., 1989).
Figure 11 indicates virtually no urchins were observed being consumed from 1980 to 1990. Then
3% of the observed food items were urchins in 1990, 7% in 1991, 2% in 1992. Once again urchins
have been absent in diet observations for three years. It is important to note that the urchins that were
observed being eaten were almost exblusively Purple Urchins (S. purpuratus). Only one of three
separate mghtmgs were Red Urchins in 1991. The urchin observed being eaten in 1992, was so small
it could not be 'identiﬁed' to species. The adult Purple Urchin is corhrx;only onlyv halfthe size of a full
grown Red Urchin and thus, with only 1/8 the volume of 'edible parts, thus less desirable. Other
studies indicate that sea urchins 2.5 cm or less in size are not targeted as a food source (Estes et al
1988) strengthening the above argument. It is probable that the Red Sea Urchin will continue to be
rare or absent from the sea. otter diet within the study area because the Purple Urchin appears to out

compete it in recruitment.

Abalone consumption has declined from a higﬁ of 66% (% of total diet) in 1973 when sea otters first
- reoccupied fhe area to an all-time low of 8% this yeav (Figure 12)‘. This 'géﬁéral deélin_e was never
steady but one typified by occasional peaks. These peaks may reflect otter movements through the
study area with concurrent changes in foraging area. Subfidal surveys indicate that both the number
and mean size of this food source has decreased, thus reducing its' desirability and availability.

Crab species, including primarily Cancer and Pugettia species, have been highiy van'ablé but important |
components of the sea otter diet. The Crab categ'oryb presently represents about (14%) of the

observed total (Figure 13). This food group has generally declined and stabilized at around 20%
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since its' last and highest peak in 1987, when it represented about 75% of all feeding observations.

- The category of "small ﬁmllusc & small food items" reached dominance in 1983 and coﬁtinues to
grow as the pnmaxy food gréup fepresenting an aﬂ-ﬁme high of 78% of observed sea otter-food
consumption (Figu're 14). This food group includes small snails, mussels, clams, octopus and other
small unidenﬁﬁablé food items. Theée unidentifiable food items could also include small sea urchins
and hermit crabs. Dominance of this food category implies a significant reduction in the larger sized
and/or historically preferred forage speéiw of alsaloﬁes; ‘urchi.r'ls and crabs Préseﬁtly; the prépértions A
of each food type eaten by sea otters in the study area, is comparable to observations in niore
established portions of the range (Estes et al., 1986). As sea otter occupation within thé studyA area
stébiliz&s, it is expected that small molluscs and a variety of crustacea will continue to dominate the
sea otter diet. It is also expected that abalones and urchins will continue to be reduced in both size

and density. .

Subtidal and Intertidal Surveys:

Zone 5 has been the site of subtidal surveys for 22.yez‘1rs. After 21 years of sea otter occupation,
densities of both urchms and abalone remain dramatlcally decreased. Although one was observed in -
the subtidal survey area this year, Red Sea Urchins are stﬂl considered locally, ecologlcally extinct
as a direct result of sea otter foraging. In addition., this species is not expected to return as a
dominant community component in the foreseeable ﬂlﬁxre for three major reasons. First, the Red

Sea Urchinbi's being competitively excluded by the smaller, more successful colonizer, the Pmplc
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Urchin (Schroeter, 1978). Second, the drastically reduced density of spawning Red Urchins in the
area has lead to the reduction in recruitment (Leviten et al, 1992). Third, Red Sea Urchins, when they
do manage to recruit and mature, will be targeted by foraging sea otter in preference over the smaller

Purple Urchin, thus keef)ing densities below successful spawning levels.

In 1974, pliof to sea otter occupation of Zone 5, Red Sea Urchins carpeted the rock bottom in large,
closely packed aggregations with mean denéities reaching 3 per square meter. In only three years,
sea otter foraging reduced the poplﬂaﬁdn to Bnly 1in 6 hﬁZ After fou'; &ears of 6tter prédafidn, Red
Urchin populations levels were reduced to near or below detection limits (<1/300m2) and remained
so for twelve years. When urchins wereA fpund in subsequent years, they were almost always Purple
Urchins (Figure 15). In thé thirteen years from 1982 to 1994, Red Urchins were detected only five
times ( 1 in 1982, 4 in 1991, 1 m 19921 in 1993 and 1 in 1994). 1994 marked the first year since
1982 that the Red Urchin found vwas a full adult of 12cm in size. Prior to that year, none of the Red
Urchins surveyed were larger than 6cm which iS about half the normal adult size and no more than
two years old. -.Before sea otters reoccupied the area, the average test diameter was 11cm. After only
two years of otter occupation, the mean test size decréased to 10cm. In 1977,.‘ méan test diameter was
- less than 7cm and in 1993 the Red Urchin foui;d was only 2cm in-diameter which represents about

one year of age. No red urchins were detected dﬁs year.

~ There are two primary reasons why the Red Urchin is expected to remain "ecologically extinct"
within the Pecho Rock study area. First, Red Sea Urchins, under normal conditions, out compete

Purple Sea Urchins for optimum habitat because their larger adult size and relatively longer spihes
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(Schroefer 19785. The Red Séa Urchin's larger size which made them the more successful competitor
for optimum habitat againét Purple Urchins, also made them a move preferable target for otter
predation. Second, once the Sea Otters removed the large urchins.which dominated tﬁe subtidal, the
- habitat was now available to the smallgr Purple Urchin which presently are found in reproductively

adequate densities in the intertidal zone.

Intertidal surveys conducted in the Pecho Rock study area in 1990, 1993, 1994 and again this year,
indicate dimiﬁishing but still abundan't',.local' "seed" poi)ulz;tions of Purple. Urchins. In 1990 é mean
density of was 75/m2 was recorded, in 1993 densities dropped to 57/m2. 1994; mean densities were
reduced to only 27/m2, almost a 2/3 rd'reduction in density was observed.. This year densities were
virtually identical to those of last year, thus diminished in number when compared to the past, these
aggregations are still dense enough to maintain fertilization success and settlement: A population
dependent on extenial feﬁﬂimtiom such as sea urchins require very high densities for sperm to

successfully fertilize eggs (Levitan 1992) .

In contrast, Red Sea Urchin "seed" populations within the subtidal study area are not locally apparent
within the Pecho Rock area. Studies indicate that the drastically reduced local densities like those
observed in the Red Urchin Population in t‘he study area, can lead to local extinction. Subtidal
surveys in tlie, study area suggests that the few Red Urchins occasionally observed were probably

recruited from areas outside the subtidal boundaries of the study site.

Subtidal Purple Urchin densities (21/300m?2) have increased from last year's 15/300m2, but lower
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than the 1993 high of 28/300m2. In addition the mean diameter has varied from 5.0cm to 3.7 to 5.3

respectively. These differences are all within expected variability and appear to be relatively stable.

Subtidal Red Abalone (Haliotus rufescens) densities declined rapidly once Sea Otters established

| themselves in the study area. "Pre-sea otter" abaloﬁe densities recorded by California Department;
of Fish & G@e .from 1970 - 1973 in an area South of the Power Plant, in a similar habitat of the
present subtidal survey area recorded mean densities of 32/300m2. After five years of sea otter
oécupétion in that same area, d'epsities werue'rleduced by 85% to a mean of 5/300m2 (PG&E 1981).

This was thought to be a "stabilized" density of abaloﬁe in otter occupied locales.

In 1979, when Abalone counts were begun in the present subtidal study area, Sea Otters had
occupied the area for almost 5 years (Figure 16). Similar to Fish & Game data, from 1979 to 1984
densities averaged about 5/300m2 and were assumed stabilized. From 1985 to 1994 abalone densities

plunged still further to less than 1/300m2, a greater than 97% decrease over "pre- sea otter" densities.

Intertidal Black Abalone densities near Pecho Rock were first measured at 4/10m2 in 1990, then
6/10m2 in 1993 by 1994 densities were reduced to 3/10m2. Densities continued to decline to 2/10m2
in 1995. Mean size has varied from 6.5cm to 7.3cm back to 6.6cm. This shift to smaller sizes oncé '

again indicates predation directed toward the largest animals, similar to what was observed with the

intertidal sea urchins.

Data collected at Diablo Cove indicated Red Urchin Densities dramatically lower than last year but
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were not considered ecologically extinct like those of the Pecho Rock study area. After conducting
a survey at two sites in Diablo Cove using same technique at a similar depth, and comparing the
results with the two highest stations' densities for each species counted within the Pecho Rock study

area, the results indicated greater similarities to Pecho Rock than the same site sampled last year

(Figure 17).

Two Diablo Cove Stations (Table 5) located in "North Channei" were chosen for compatibility in
depth and high relief rocky substrate to Pecho Rock stations. In additidn, thls area was selected
- because it represented the "best case" example of bigh red sea urchin densities in Diablo Cove.
Historically, this area contained very high densities of Red Sea Urchins, typical to the historic high
densities of ihe Pecho Rock area (Personal Observation 1974). Although the two specific 30m2
stations were randomly selected, th¢ general area was "stratified" to represent historically optimal Red
‘Sea Urchin habitat. This being the case, the results were then compared to the "best case examples"
(two highest stations of similar depth) within the Pecho Rock study area (#s 4&5). Results éf this
conipan'son indicate, Red Abalone densities were virtually identical, Purple Urchin densities were
within the same order of magnitude but, Red Urchin densities remain diﬁ'ere;nt. This difference may -

be one of substrate protection or this site has not had as much feeding pressure on this food source.

The item of interest this year is not the differences amoﬁg Pecho Rock and Diablo Cove sites but the
striking difference within the Diablo Cove area when compared to last year. Red Urchin densities of
42/30m2 recorded in 1994 in "North Channel" were éomparable to 1976 Pecho Rock conditions

after only one year of sea otter predation. The order of magnitude reduction in density to 5/30m2
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now resembles densities detected in the Pecho Rock area after two years of Sea Otter predaﬁon
(Figure 15). The most plausible explanation for this extreme difference in Red Sea Urchin densities
appears to be predation. The fact that Sea Otters now regularly inhabit this area strengthens this
argument although no urchins have been observed being consumed here during the course of this_
years standard mid-day counts. But why such a wide difference between ‘Red Urchins and only a little
_diﬁ'erence among Purplev[.Irchin densities? This may be a result of their smaller size which makes
them less aﬁracti§e as a food source when compared to the larger Red Sea Urchin.

Similarly the comparable numbers of Red Abaloné at both ’sités can be e;:plained by crevasse size.
Crevasse size at both sites may be tc;o small to be helpful to the large Red Urchin with its' long spines

and high profile, but lai'ge enough for successful abalone attachment which has a long low profile.

Tagged Sea Otter Observations:

A total of 33 different tagged sea otters have béen observed since 1988. Several months after US
Fish & Wildlifé Service began their ttanslocaﬁon progfam to San Nicolas Island located 256 km
southeast of thé study_arga, returning sea otters were observed. All animals taken to San Nicolas
Island were tagged with color codéd hind ﬂippér tags. Thirteen indiyiduals returning from San
NicoiaS Island have been positively identified in the study area since 1988. An additional 15 animals
* were also spotted with tags, and although not positis);ely ‘conﬁrmed, are probably animals returning-
ﬁom San Nicolas Island. The remaining five were from mainland sites North and South of the Study
area. Tag ot;ser_vations in fhe study area generally confirm that at least sonie males and females move
relatively large distances within their ;Jresent rénge. However, most individuals prefer to remain m

familiar area of a radius of 15 to 20km.
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No tagged animals were detected within the study area this year. This is more likely a result of tag

loss over time than due to lack of Sea Otter movement.

General Behavior:

Haulout behavior, remains common in the study area, but had decreased in the numbers of animals
and in the location where it was observed. Sea otters continﬁé to haul 6ut individually and in groups.
This behavior is &emonstrated by males, females and pups of all sizes. It is directly related to physical
events such as tidal height and swell condition and may also be related to water temperature and wind
Velocity. This behavior appeared to be more _éeasonaﬂy dependent than in years. previéus with
increased sighting in the spring. Since this resting activity tends to save energy, it may be important
;and most useﬁll dqﬁng peak pupping pen'éds and m areas of higher energy demand (e.g. colder water |

or sever weather) or lower forage density.

‘Most of the haul out sites remain on nearshore wﬁsh rocks covered with th'e‘ alga Endocladia. There
are exoeptioﬁs. Sites also include bare rock, and sandy shoreline. No new sites were observed this
year (Figure 18). There is a total of 20 documented sites in the study area. The abundance of
protected wash rocks, remote beaches and little or no human harassment, give the sea otters the

combined conditions necessary for a safe haul out.”

In order to be consistent, only data collected during normal counts are included on Figure 18. Itis
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important to mention that additional haul out behavior was observed within the Intake Cove during -

night-time and early morning observations. Haul out behavior appears to be numerically higher at

night (App_endix D).

Daytime use of the Intake Cove by resting sea otter has increased in both frequency and number.
Most animals are unalarmed, yet aware of typical boat and kelp cutting activities. Routine human
acﬁviti&s around and within the cove are easily tolerated. However, unusual or direct confrontations
with the sea otters still illicit an avoidance reéponse where some ammals wﬂl exi‘tv‘ the cove if they feel
threatened by unusual human activity. This avoidance behavior is short;temm and individuals have
been observed returning to rest within minutes of cessation of unusual activities within the cove.

This avoidance response does not appear to effect long-term use of this area.

The increasingly popular near-shore skiff fishery activities appears to have scattered resting groups

of Sea Otter. This is indicated by their dispersal and activity when these skiffs are present.
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SUMMARY

1995 Sea Otter Survey

—The mean population has increased from a three year annual mean of 60 to an annual mean of 70.

--Fluctuation in population size displayed a seasonal "storm" dip in the winter and a "pup spike"
in the spring. o

~--The majority of the population is composed of females and pups which account for 95% of the
total. On average, pups accounted 16% of the overall population. This number is said to be indicative
of a healthy population.

—The use of Diablo Cove and Intake Cove has increased in frequency of occupation since last year.

~The category of "small mollusc” which also includes very small food items remains the dominant
food source and has reached an all-time high. Abalone has reached an all-time low.

~Red Sea Urchins are still considered "ecologically extinct” within the Pecho Rock subtidal survey
area. Purple Urchins remain dominant, and have increased in both density and size.

—Density differences in subtidal Red Sea Urchins between Diablo Cove and Pecho Rock is probably
due to predation levels by Sea Otters. .

- .--No tagged sea otters were observed in the study arva. This is probably due to loss of ageing tags
rather than lack of sea otter movements.

--Sea otter haul out behavior decreased in number of sites and animals within sites. Observation
frequency remains relatively stable. There are 20 known haul out sites within the study area but only
four were observed being used this year. Night observations indicated that haul out activity increases.

— Sea otter disturbance by atypical human activity scatters and displaces individuals but appears to
short term in duration. '
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