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PARTIAL LIST OF THREATENED OR ENDANGERED
ANTMAIL SPECIES THAT MAY OCCUR IN PROPOSED
CENTRAL COAST MARINE SANCTUARY AREA

Scientific/Common Hame

sStatus

Federal State2

Sea Turtles
Green sea turties
Chelonia arydas

Leather-backed sea turtle

Dermochelys coriacea

Pacific Ridley sea turtle

Lépidochelys olivacea

Loggerhead see turtle
Caretta caretta
Harine Mammals

Gray whale
Eschrichtius robustus

Humpback whale
Megaptera novaeanglia

Blue whale
Balaenoptera musculus

fin whale
Balaenoptera physalus

Right whale )
Eubalaena glacialis

Sej whale -
Balaenoptera borealis

Sperm.whale

ehyseter .catodon
- ; R .
Southern sea otter -
Enhydea lutris neries

/T -

E/T -

Infrequent visitors offshore
Infrequent visitor of fshore
Infrequent visitors offshore

Very Infrequent visitors offshore

HMigrates through the region in nearshore
waters, Dec-Jan south and HMarch-June

north

Migrates through the region mid-April

" to early December

Offshare mid-summer to late fall

Offshore mid-summer to late fall

Very infrequent visitor
Very infrequent winter visitar offshore
Very infrequent winter visitor offshore

Resident in nearshiore waters south o~
Santa Maria River, a few wanderérs séuth

of there



Birds

E - Peak abundance of migrants from south
in summer and fall; rcost sites at
mouths of Santa Maria and Santa Ynexp
Rivers and at Purisima Point

California 8rown Pelican . E
Peticanus occidentalis

californicus

£ £ Breeding colonies in sandy areas near Oso
Flaco Lake, Santa Maria River mouth, San
Antonio Creek, Purisima Point and Santa
Ynez River; late April to early September

California Least Tern
Sterna antillarum browni

E Resident in cosstal salt marshes from
Carpinteria Marsh southuard. The northernmost
historic breeding locality was Goleta Slough.,

Light-footed Clapper Rail E
Rallus longirostris levipes

California Clapper Rail E E Southernmost location in salt marshes
Rallus longirostris obsoletus at Morro 8ay; formerly hred at Morro Bay
American Peregrine Falcon E " E Breeding pairs at Avila and Morro Rock;
Falco pereqrinus anatum rare fall and winter visitor along the

coast in the Study Region

Ferruginous Hawk cz ’ - Regularly winters in low numbers in the
Buteo reqalis Santa Maria Valley including the Douglas site
California Black Rail C T Harshes in Morro Bay

Laterallus jamaicensis

Snowy Plover : [ - Sandy beaches

Charadrius alexandrinus

Least Beli's Vireo £ E Formerly bred near Twitchell Resepvoir.

¥ireo bellii pusillus Ho longer present in. Study Region

Belding's Savannah Sparrow - " E Hot in Study Region; related forms resident in pickle
Passerculus sandwichensis beldingi marsh at the Santa Haria River mouth (see text)
California Yellow-billed Cuckoo . T Casual summer visitor and migrant

Coccyrus americanus occidentatis

Fish
Tidewater gaby . c - Coastal lagoons; 21 locations from
Eucyclogobius newbercyi Point Conception to Point Piedras Blancas
Unarmoured threespine stickleback E E San Antonic Creek on ‘V;AFB’ and néar
Gasterosteus aculeatus willijamsoni . los Alamds . . e
Invertebrates
California brackishwater snail L A A

Tryonia imitator

endangered; threatened; C = candidate; * = proposed

m

n
.
n

threatened; P = fully protected

m
it

endangered; T

3eEndanaered status for Mexican breeding population, threatened clseuhere in its range.
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Autumn—Cetaceans
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Catacean Biomacs
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Figure 4.5.2.4-3 Autumn.Cetacean Biomass..-

4.5-120

! :
: P, Conceptionll ] 14
: -
{ 1 [
L ——--_--J
100 and 1000 {m {satalhe shows
= 9 F=5 F— T » —— . —— ——— |
T 124° kD 123° 0 10 120°
Shelf Slope Offshore
(0-99 fm) {100—999 fm) {1,000+ fm)
Mean Cetacean Density 0.11 1.72 2.35
(cetaceans/km? +SE) +0.38 +2.04 +0.76
Mean Cetacean Biomass 211.15 1,077.99 580.88
(kg/km?)
Mean Sea Surfaca 15.2° l6.0" le.1°
Temperature °C (+SE) +0.6 +0.5 0.1
Percentage ¢f Observed .
Cetaceans x Depth 1.4% 70.2% 28.3%
Percentage of
Biomass x Depth 11.3% 57.6% 31.1%°



Winter—Celaceans

Figure 4.5.2.4-4 Winter Cetacean Biomass.
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Mean Cetacean Density 0.15 3.02 . 0.49
(cetaceans/Xxm? +SE) +0.22 +3.89 +3.97
Mean Cetacean Biomass 9,737.35 1,319.87 1,116.31
(kg/Xm? ) '
-Mean Sea Surface 15.6° 15.8° 15.8°
Temperature °C (+SE) +0.7 T *0.6 *0.5
Percentage of Observed
Cetaceans x Depth 1.7% 93.7% 4.6%
Percentage of ) .
Biomass x Depth 80.0% 10.9% 9.2%



Spring—Cetaceans

Celacuan Blomasa
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[| | e S S | 4 _F— — — T — | m— | B —
124° TR 123° 0" 122° Jo° 121¢ 3a° 12Q0°
Shelf Slope Qffshore

Mean Cetacean Density
(cetaceans/km2 ASE)

- Mean Cetacean Biomass

(kg/km? )

Mean Sea Surface
Temperature °C (4SE)

Percentage of Observed
Cetaceans x Depth

Percentage of
Biomass x Depth

Figure-4.5.2.4-1

(100-999 fm) {1,000+ fm}

(0—99 fm)

0.11 0.83 0.42
40.08 10.48 +0.78
2,231.70 393.0 . 122.80
11.9° 13.3° 13.5°
0.5 £0.4 . 10.4
4.3% g0.3% . . .  15.4%
81.2% 14.3% . 4.5%

Spring Cetacean Biomass.
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Summer-—Celaceans

Catacann Blomusua
Denuity (kgrkme)
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Shelf Slope Offshore

Mean Cetacean Density
(ceta.ceans/km2 +3E)

Mean Cetacean Bicmass-

(kq/km? )

Mean Sea Surface
Temperature °C (+SE)

Percentage of Observed
~Cetaceans x Depth

Percentage of
Biomass x Depth

(0—-99 fm)

1,330.81

13.6° -
0.6

46.7%

(100-999 fm)

1.15
$1.31

1,139.34

14.4°
0.5

73.6%

39.9%

Figure 4.5.2.4-2 Summer Cetacean Biomass.
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Table 1. Glossary of Cetacea

TOOQTHED WHALES

Scientific name

Lagenorhynchus obliquidens
Lissodelphis borealis
Grampus griseus
Phocoenoides dalls
Phocoena phocoena
Physeter'catodbn
Delphinus delphis
Oreinus oreca
Berardius batrdii
Globicephala sp.
Ziphius cavirostris
Kogia breviceps

Kogia simus

Mesop lodon carlhubbsi
Mesoplodon densirostris
Mesop lodon ginkgodens
Mesoplodon stejnegert
Pseudorca crassidens
Stenella attenuata
Stenella coerulecalba
Stenella longirostris
Twursiops gilli

Common name

Pacific white-sided dolphin (lag)
northern right whale dolphin (lisso)
Risso's dolphin (grampus)

Dall's porpoise

harbor porpoise

sperm whale

common dolphin

killer whale

Baird's beaked whale tbottlenose whale)
pilot whale

Cuvier's beaked whale (goosebeaked whale)
pygmy sperm whale

dwarf sperm whale

Hubbs' beaked whale

dense—beaked whale

ginkgo-toothed beaked whale
Stejneger's beaked whale

false killer whale

spotted dolphin

striped dolphin (streaker porpoise)
spinner dolphix

Pacific bottlenose dolphin

BALEEN WHALES

Scientific name

 Eschrichtius robustus

Megaptera novaeangliae
Balaenoptera musculus
Balaendptera physalus
BaZaenoptéra aqutqréstrata
Balaenoptera borealis
Eubalaena glactialis

Common name

gray whale
humpback whale
blue whale

fin whale

minke whale

~ sei whale

right whale

_13_
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SOUTHERN SECTCR
Winter—Pinnipeds, Sea Otters

Hl 3&°

. o)
Lo = ] 4P1. Buchon

Phiniped Blomass
(kgrkm?)

1120

LPL Arguella
=% 1. Conceplian

=120
=  —F—T ——" —
124° 0 123° 30 122° 30 T20°
Abundance at SEA offshore Slope Shelf
(animals/XmZ +SE) (>2,000) (200-1, 999m) (0=199 m)

Califernia sea licn
Northern fur seal
Steller sea licn
Harbor seal

Northern elephant seal

.all Pinnipeds

Biomass (kag/km?)

Abundance cn Lhﬂﬁt
{numbers counted)

California sea licon
Steller sea licn
Harbor seal

Northern elephant seal

all Pinnipeds

0.045 +0.025
0.074 +£0.033
0.0
0.0
0.006 +0.005

0.125 +0.055

15.80 +6.02

28~30 Jan.
1980

892 (43%)

o
1,193 (57%)
1 (<1%)

2,086

-102-

0.067 +0.023
0.038 10.015
0.0

0.006 £0.007

0.014 +0.010
0.125 +0.026

30.57 +13.45

2A—30 Jan.
1981

242 (39%)
0

386 (61%)
.0

628

0.159 +0.075
0.0

0.004 10.007
0.030 10.024
0.018 +0.023

0.211 #0.112

66 .07 £35.08

25-27 Jan.
1982

859 (51%)
0

789 (47%)
38 (2%)

1,686

39°

o

y




SOUTHERN SECTOR

Winter—Cetaceans
= Catacean Blomass
1 Density (kg/ken)
H ) .
'll-----'1| 0.00-1.00 L
= __'f:- 1.01-500.00
= . Snlel  scao1-sooa.ce f g°
I
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5 [
i
H 1
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L------1 Ja
! |
H R Worro B3y] ,
! L—-----, !E Buchon

1
i
) 1
I i 3s°
, 1
i 1
i H
]
¢ '
i [Pt Argueila]
: b P Esmesaran] o
1H and 1034 im isabaths shown .
! 124° 0 123° BT 122° . T 121° 20 120°
' Shelf . Slope Offshore
j (0—-99 fm) (100-993 fm) (1,000+ fm)
[}
Mean Cetacean Density Q.15 3.02 0.49
(cetaceans/km2 +SE) +0.22 . +3.89 +3.97
| |
! Mean Cetacean Biomass . 9,727.35 . 1,319.87 1,116.31
! (kg/¥m?)
Mean Sea Juxface : 15.6° 15.8° 15.8°
Temperature. °C (%SE) +0.7 . ‘+0.6 N 0.5
) Percentage of. Obsérveéd _
o . Cetaceans x Depth - 1.7% 93.7% ' 4.6%
E LT ) Pej:'cen't'agé'__o'f“,_ _
i Biomass' X Depth 80.0% 10.9% 9.2%

Fu—ry T T 2




SQUTHERN SECTOR
Autumn—Seabirds

I
1
L--—

N .

"

.

,' P!..Eiedﬂs Blancas

Seablrd Blomass
(kg/km?)

r-------

200 and 2000 m lsobaths shown

o

 — |

a0

C— = 3 = ¥ F—=—3 F—T 79 "] 7

124° ki 123° 30

POPULATION INDICES

Mean Seabird Density
(birds/km? +SE) -

Mean Biomass Density
(kg/km? +SE)

Mean Number of Species
Observed (45D)

Mean Species Diversity
Tndex (H' +SD}

Sentzmber/October Mean Pop

PREDOMINANT SPECIES

offshore. - Slope

Phalaropes Phalaropes

California G

122° Jor 121° 30 120°
Offshore Slope Shelf
{22,000 m) (200-1,999 m) (0-1939 m)
7.86 +3.23 25.56 is.ls 90.23 +41.46
2.15 +1.05 6.52 £2.33 79.03 +37.79
7.83 iz.ig 20.67 +4.23 18.00 #3.21
1.32 45.57- . 1.26 +0.51 . 2.01 $0.31

ulation sshore (4SD): 20,735 48,519

. Shelf © - - shoreline -
Arctic Lodn ~° ~  Arctic Loon
ull Sooty Shearwater Western Grebe
' ‘Phzlaropes - Brown Pelican .
' cassin‘s Auklet - Brandt's Cormorant -
Common ‘Murre Western- Gull
California Gull California Gull

Western Gull Heerman's Gull
o n Bonaparte‘s Gull "

~134-

H 36°

J 35¢



SOUTHERN SECTOR
Autumn—Cetaceans
: Calacesn Blamass
; Deﬂ_ﬂw (kg/hm}
:---‘ ~ - |
. -
: - 1.01-500.00
.|___...-.. L sonm-sooaco H|3ge
: L 5000.01-40000.00 |
i
l---- - ) et 2 L )

i EL

:

100 and 1000 fm lsobatha shawn
: C—/——1 1 ) e | — — —— _ 1 - =1 ]
J 124° 0 123° 30° 122° ECY 1214 a0 120°
shelf Slope Offéhore
{0—-99 fm) {106—-999 fm) (1,000+ fm)
‘ - Mear Cetacean Density 0.11 1.72 2.35
{ cetzcearns/km? +SE) . +0.38 +2.04 _ +0.76
1
o 1
1 Mear Cetacéan Biomass 211.15 1,077.99 580.88
: (kg/lm?) LT : . -
B ‘—' ) " < . .-..' -
- . s 1.' ’ . :
Mean Sea. Surface’ - 15.3° 16.0° . 16.1° _ -
J - . . Temperature °C (+SE) 40.6 +0.5 T 40.1 '
: Pg;genfége of Observed ' T . .
]- - Cetaceans x Depth ©° ~ ~  l.4% 70.2% . % 28.3%
1 ' Perc_enté._ge of . ] . .
- Biomass x Depth 11.3% 57.6% , 31.1% _




SOUTHERN SECTOR "
Autumn—Pinnipeds, Sea QOtters

% Sea Otter range

g®

vy

35°

Plaaiped Biomass
[kg/km?

aa

Abundance at SEA Offshore Slope Shelf
(animals/km? +SE) (>2,000 m) (200-1,999 m) {0-199 m)
Califorqia sea lion 0.013 #0.011 0.174 +0.057 1.340 +0.567
Northern fur seal 0.008 +0.006 0.010 +0.004 0.0 i
Steller sea lion Q.0 0.002 +0.002 0.0

Harbor seal 0.0 0.001 +0.002 0.012 10.014
Northern elephant seal 0.0 0.008 +0.005S 0.015 +0.014
A1l Pinnipeds 0.021 +0.013 0.195 10.060 1.367 +0.557
Biomass (kg/km<) . | 2.46 #1.55 48.46 £14.88  624.71 #253.63
Abundance on LAND 28-30 Oct. 286-30 Sept. - - 27-28 OCt.
(numbers counted) : 1980 1981 o 1982
California sea lion - 1,782 (97%) 5,660 (97%) 3,824 (86%)
Steller sea lion 0 _ 2 (cly)y - 0 :
Harhor seal 64 { 3%) 82 ( 1%) 7Y 331 ( T%)
Northern elephant seal o} 80 .{ 1%) 317 { 7%)
All Pinnipeds . 1,846 5,824 L aa72

—28- e
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SOUTHERN SECTOR
Summer—Seabirds

—

200 and 2000 m Isobaths shown

P

J 16°

‘Pt_Pieoras Blancas \_

| | 300

[ 1 0% o S et ’

Mocra Bagi

3s°

Seablrd Blamass
(kg/kmv)

1 R S h r-{&

—T F—1 F—1 F— —F—— ¥

& 122° 3o 121 30’ 120°
POPULATION INDICES Offshore Slope Shelf
(22,000 m) (200-1,999 m) {Q—200 m)

Mean Seabird Density
(birds/xm2 +SE)

Mean Biowmass Density
(kg/¥m? +SE)

Mean Number. of Species

154.53 +56.25

3.12 10.69 32.05 +8.88

72.07 +26.25

0.74 +0.12 1lB.66 +6.24

Observed (1SD) ) 6.56 +2.22 20.56 1+3.44 15.22 +2.97
Mean Species Diversity _
Index (H' 1SD) 1.44 10.34 l1.42 4+0.45 l.42 4+0.34

July Mean Population Ashore (XSD}: 24,961 +16,245

July Mean Surface—nesting Population Ashore (+SD): 9,043 #2,383

PREDOMINANT SPECIES

offshore Slope Shelf ' - Shoreline
Phalaropes ' Sooty Sooty Brown Pelican

Leach's Shearwater Shearwater Brandt's Cormorant
Storm-Petrel Phalaropes Phalaropes Western Gull

Heerman's Gull

=126~
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SOUTHERN SECTOR

Summer—Cetaceans
1 Catscwan Bloman
: Damlty {kgrkm®)
: 1 Sur] ’ ©.00-1.08 M
1
: 10M-500.00
' i 500.01:5000.00 ||| 750
: 5000.01-40000.00
1
i |
]
H |
1 .
: 0 3
H |
1 i
Tt
{ 35°
.

-

100 end 1000 Im Isobaths shown
C 1 "+ ) e — — 3 — 1 —i =1 '-Ei
10 T

124° 123° ET 122° 0 121° T 1200
Shelf Slope Ooffshore
{(0-99 fm) (100-999 fm) (1,000+ fm)
Mean Cetacean Density 0.0 1.15 1.31
(cetaceans/km? *SE) . +0.09 +1.31 *1.62
_Mean Cetacean Biowass 1,330.81 11,139.34 381.86
(kg/km<) o
'ql - [ -
. Mean Sea Surface 13.6° S 14040 15.2°
; 7' Temperatuxe °C (iSE) - 10.6 - X0.5 -4 . 40.3
qug_ehj:age of Observed e S
Cetaceans x Depth 0.7% 73.6% % 3 25.6%

rercentage of
Riomass x Depth 46 . 7% 39.9% 13.4%
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SOUTHERN SECTOCR

Summer—Pinnipeds, Sea Otters

Plantped Biamars
(kgrkm?’)

T
£z Sea Quer range
i
. Z
: |
1
~ ---J; -
17
o
| A
| LR
Y ]
1
1
1
i 1
= ’ 4 Morco Bay _J
L--------------- Pt Buchoﬂl

38

Jo

LB 350

,_'T’°

: Oeaima o weerrd
124° 123° 0 T22° W0 1218 120°
Abundance at SEA Offshore Slope shelf
(>2,000 m) (200-1,999 m} ({0—-199 m)

(animals,/xm¢ +SE)

California sea lion
Northern fur seal
Stellexr sea lion
Jarbor seal

Northern elephant seal

All Pinnipeds

Biomass (kg/km?)

Abundance on LAND
{numbers counted})

Ccalifornia sea lion
Steller sea lion-
Harbor seal”  °
Northern elepharit seal

All Pinnipeds

0.003 +0.003
0.017 +0.012

0.0
0.0
Q.0

0.020 +0.007

1.21 £0.40

1-3 July
1980
2,091 {55%)

1 (<1%)
1;708 (45%)
0

3,800

-120-

0.079 +0.038
0.014 +0.008
0.0
0.0
0.008 +0,005

0.101 +0.044

26.05 #11.30

30 June,
1,8 July
1981

4,403 (69%)
2 (<1%)
1,946 (31%)
20 (<1%)

6,371

0.277 +0.127
0.002 +0.003
0.005 +0.005
0.003 +0.005
0.012 +0.018

0.299 +0.131

77.69 #33.95

28-30 June
1982

4,398 (66%)
2 { 1%)

2,248 (34%)
0

6,648




SOUTHERN SECTOR
Spring—Seabirds

v

200 and 2000 m iscbatha shawn

11l 36°

m--g.-.,
%.

N L3
7 [Morro Bay] i

J 35¢

Seabird Blemass
{kg'km?)

[ o
E 0.01-2.70

3

i$ 1M, Arquelta
x

m 30

i !
[ S T W e B B s R — I —— N o I e N —— S —— —— |

124° 30 123° io 122° Ty 121° 0 120°
POPULATION INDICES Offshore Slope Shelf
(22,000 m) (200-1,999 m) (0—199 m)
Mean Seabird Density
(birds/kxm? +SE) 3.07 +0.51 17.47 +2.91 91.18 +41.34
Mean Biomass Den2ity
(kg/kmZ +SE) 1.30 +0.69 8.65 +1.92 37.31 +10.89
Mean Number of Species
Observed (+4SD) 6.56 +1.77 " 18.67 +2.87 15.56 +3.98
Mean Species Diversity )
" Index (H' 4SD) 1.53 +0.31 1.48 +0.46 1.52 40,63

May Mean Population Ashore (#SD): 12,186 13,753 i
May Mean Surface—nesting Population Ashore (4SD): 5,665 2557

PREDOMINANT SPECIES

offshore ‘Slope . Shelf _ Shoreline
Sooty Shearwater Sooty Arctic Loon |  Western Grebe
Phalaropés- Shearwatér. Sooty Shearwater Brandt's Cormorant
Leach's Phalaropes . Phalaropes, Surf Scoter
Storm-Petrel ' Bonaparte's Gull Western Gull
' ' Phalaropes

Common Murre
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SOUTHERN SECTOR
Spring—Cetaceans
Catacaan Blomam
Dernalty {kg/kmd)
l--- 2 su| 0.00-1.00 B
: ’ . 1.M-500.00 1
: s00.m-500000 [l 3¢
I -
: S000.01 -40C00.00
[T
1' {P1, Piegras Blancas J
H ;
1
: ] {30
4 i
' : ]
; 1 .
: 1 |
| -
: H 150
: 1
: 1
i by W
i I -
i 1
1 1 {30
I 1
i I 1
li 1
A ] 1040 and 10040 im (sobathz shown L
i I faahaty e N B T N e e —— |
! 124° 10 123° o 122° ] o 121 o 120°
i :
i Shelf Slope Offshore
; r"' (0-99 fm) (100-999 fm) - "(1,000+ fm)
o . —_ —_ 1 -
il [
Hean Cetacean Density 0.11 0.83 0.42
ﬁ (cetaceans/km? +SE) +0.08 +0.48 +0.78
|
E Mean Cetacean Biomass 2,231.70 393.0. 122.80
& (kg/km?) -
: Mean Sea Surface 11.5° 13.3° "'33.8°
Temperature “C {(+SE) +3.5% +0.4 10.4
Percentage of Observed _ o
~ Cetaceans x Depth 4.3% 50.3% - 15.4%
‘Percentage of : : -
Biomass x Depth 81.2% la.3s - - 4.5%
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SOUTHERN SECTOR
Spring—Pinnipeds, Sea Otlers

.08 AP
[ L--—--“-- 2 Sea Otlerrange
Z _
1 \..::’;;‘%, J 36
l .
. o
L--q
1
W ki
I
Plnniped Biosass J 35e°
(kg/km#)
<1 W
30 2 (o |
_— 2 s
>320 J
Y- _—
124° ET 123° 1o : - 2 -
. 120°
Abundance at SEA . Offahore Slope . Shelf
(animals/km< +SE) (>2,000 m) (200-1,999 m}) {0-199 m)
California sea lion 0.011 #0.011 0.082 +0.034 0.180 +0.065
Northern fur seal 0.067 +0.018 0.032 +0.011 0.0
Steller sea lion 0.0 0.001 +x0.001 0.0
Harbor seal 0.0 0.0 . 0.047 +0.042
Northern elephant seal 0.001 +0.002 0.007 +0.006 0.0
All Pinnipeds ‘0,079 +0.022 0.122 +0.029 0.227 +0.063
Biomass (kg/@mz) 6.17 +1.69 24.21 +5.66 33.89 #11.01
s E F .
abundance on LANDj 5~7 May 19-21 May 3-5,19 May
. 1980 1981 _ 1982

( numbers coupted)

california sea lion - 1,587 (61%) 3,119.¢42%) . 2,310 (52%)

Sy

e,

e,

N

Steller sea lion 3 (ed%) 0 ) ' o :
Harbor seal . 1,011 (39%) 4,105 (55%) . - 1,983 (44%)
Northern elephant seal - 0 215 ( .3%) t190 ( 4%)
All Pinnipeds 2,598 7,439 4,483




SOUTHERN SECTOR
Winter—Seabirds
’--------
[ ) 200 and 2000 m isobaths ahown
| Y-
1 |
1]
1
| 1 Ag°
¥.
1
]
1 f I
'-—--I
[ ]
..
:' H| 39"
[
l--- Ll
LETY
Seablrd Blomass
[kg/km?)
[]<om i
r
aut-270 |
[ 4 10
2.N-19,99 1
H |
g =20.00 L -
]
BV ——— B - LIS == D == B = M = S, = R = S = . e | Eﬁg.
1249 300 123° 30° 1229 o 1210 o 120°
POPULATION INDICES offshore Slope Shelf
(22,000 m) (200—1,999 m) {0—-199 m}

Mean Seabird Density

(birds/km? +SE) ‘4.64.%0.76 - B8.86 +1.63

Mean Biomass Density

46.61 +11.42

(kg/km? +SE) 1:57 #0.26 = 4.25 #0.73 33.66 +4.91

Mean Number of Species

Observed ‘+5D) ©.11.58 +2.33 - 19.50 +3.43 19.00 #3.29

Mean Species Diversity ' - .. .
Index (H® #SD) . 1eB90£0.22

2.20 +0.21 2.16 +0.33

January Medn Population ‘AShore:(£sD): 26,156 20,777

~

PREDOMINMANT 3PECIES L .
“offshore ' 'Slope Shelf Shoreline
| Phalaropés -  Phalaropes - Arctic Loon _ Arctic Loon.
Cassin‘s ‘Auklet. Cassin‘s Auklet Cassin's. Ruklet  Western Grebe
Rhinoceros Auklet Rhinocergs “Commen -Murre Brandt's Cormorant
' ‘Black-legged Auklet ©  Western Gull . Pelagic Cormorant
Kittiwake . California Gull = Surf Scoter

Northern Fulmar :
Herring Gull
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4.5.7 DEMERSAL FISHES

Regional Perspective

Demersal fishes are those species that spend some of
their life on the bottom either to forage or to spawn. Species composition
differs with depth and geographic area. This discussion is organized by

these two factors. respectively.

Roeckv Intertidal Fishes .
North of Point Conception. The recky intertidal zone

north of Point Conception supports one of the most diverse intertidal

-ass'emblages in the world (Horn 1980). A two-year systematic survey of

intertidal  fishes was conducted at Diablo Cove (Burge and Schuitz 1973) in
which 54 species were found (Table 4.5.7-1), with the principal families
oeing the Cottidae (10 speéies),, Scorpaenidae (8 species), Embiotocidae
(8 species) and Stichaeidae (6 species). Tidepools were particularly impor-
taht fc.)rl juvenile scorpaenids and embiotocids, as well as juvenile and adult
cottids and stichaeids (Barton 1982). A collection of. tidepool fishes in the

Point Arguello/Boathouse area bv Ch—ambersr {1980) also yielded a rich

ichthvofauna (24 species) (Table 4 3.7-2), that mcluded groups (rockfish and
surfperch) not reported further north at Diablo Canyon )

South of .Point Conception. Compared with areas nért_h

. ,of Point Conception, the 1ntert1dal A{1shes of this’ reglon are less diverse’

_' due to -3 reduced number of mlcrohabltats (CI'ObS 1982) and smce much of -
| the rocky areas south of Point Concept.lon is mﬂuenced by sand. A recent -
£ survev of rockv 1ntert1dal fishes between La. Jolla and Ventura reported '
'onlv -L0Y specres in tidepool and ‘ocky habx.tats (Cross 1982) The dommant ,
_:._r-_ff__l famlhes iwere the Cottidae (3 specres) Gob1esoc1deae (2 specles) and.;'.:rt '
;Chmdae‘(z specles) with the woon aculpm. ijocottus gralis Juvem.le .
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Californla State University, Fullerton |
Fullardon, Californla 92634-9480 i

Department of Biclogical Sciancse
(714) 773-3614

30 November 1990

Carl Kempton \
Energy and Natural Resources Division

Department of Planning and Building

San Luis Obispo, CA 353408

Dear Carl:

I write to make two statments abut the fish faunas in the
proposed Central Coast National Marine Sanctuary.

1) The knowledge about the fishes and fish communities in the
Southern California Bight cannot simply be applied to those of
central California waters. Taxonomically, especially at the
species level but also to a lesser degree at higher levels, there
are considerable differences between the fish faunas north and
south of Point Conception. Ecologically, there are also
differences fundamentally because north of Point Conception cool
temperate conditions prevail whereas south of the Point warm
temperate conditions predominate. The fish communities,
especially those of more inshore waters, reflect the two
different temperature regimes. It can be shown that the rocky
intertidal fish communities on the San Luils Obispo County coast
are more diverse and abundant (including greater biomass) than
those in similar habitats in southern California.

2) I consider the rocky intertidal fish community of the central
California coast, for example in the Piedras Blancas area, to be
one of the most diverse and abundant in the world. It exceeds
those in southern California for these two features, as mentioned
above, and those on eastern North American coasts and on European
shores. Yt rivals those on Pacific Northwest and southern

- African sheres. Similar statements can be made for the entire
intertidal piota as well. I know that my colleague, Steve
Murray, shares this opinion, and he has studied and observed
rocky shere biotas in several parts of the world.

I hope these statements are useful to you in assembling the

proposal. If you need support for these stateménts, please let

me know.. I hope to see you on December 8th.

Best. wishes : '
Hiteet .

Michael H. Horn :

Professor of Blological Science

The Calilornia State Unlversity
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Table 4.5.2.2-9

QHED: m»mﬁmn mggg\mvgﬁﬁggﬁmﬁﬁgwﬁpgaﬁmﬁnﬂ DHE z&ﬁwmﬁ mbn
Kelly 1977) . :

Commen ' ~ Sport .
Cammon Name Species Habitat/Depth value
Black Hagfish Eptatretus deani sandy-md-3,500 ££ =/
Pacific Hagfish Eptatretus stoutil sandy-myi-2,400 ft "' Ck
Pacific Lamprey Iampetra tridentata inshore . "/
Horn Shark Heterodontus francisci inshore to 492 £t . /
Swell Shark Cephaloscyllium ventariosum inshore to 1,380 nn -/
Lecpard Shark Triakis semifasciata inshore . C
. Gray Smoothhound . Mustelus calif Hﬁn:m inshore to 150 ft c
Brown Smoothhound M. henlei inshore to 210 ft €
Spiny Dogfish Squalus acanthias ghallow to 1,200 £t .~ ¢
Pacific Angel Shark Squatina californica shallow to 300 ft C
Pacific Electric Ray Torpedo californica inshroe to 640 ft Ck
Thormback Platyrhinoides triseriata inshore to 150 ft C/
Shovelnose Guitarfish Rhincbatos productus inshore to 50 ft /.
Big Skate Raja binoculata to 360 ft C
Lorgnose Skate Raja rhina to 2,040 ft Y
Bat Ray Mylicbatis californica . inshore to 150 ft L/
Round Stingray Urolcphus halleri inshore . /
California Butterfly Ray Gymrrura marmorata gﬂﬁ\dmﬁ /
Diamond Stringray Dasyatis dipterura ./
Ratfish : Hydrolagus colliei ao 1, moo ft /
Green Sturgean Acipenser medirostris msmmnﬂEm to 400 £t s
California Moray Gymnothorax mordax inshore : /
California Lizardfish Synodus lucioceps . inshore to 150 ft /
Specklefin Midshipman Porichthys myriaster inshore to 414 ft /
Plainfin Midshipman " P. notatus inshore to 1,000 ft -/
Northern Clingfish Goblesox meandricus rocky, kelp ﬂo 26 £t /.
Pacific Tamcod Microgadus proxims to 720 £t : /-
Spotted Cusk-eel Chilara taylori to 800 ft /
Red Brotula Brosmophycis marginata " rocky to 840 ft /
Bigfin Eelpout Aprodon cortezianus to 1,034 /



Table 4.5.2.2-9
(continued)

Species

Bothracara brunneum

Lycodes diapterus

- Lycodopsis pacifica

ILeuresthes temiis
Anlorhynchus flavidus
Gasterosteus aculeatus -
Syrgnathus californiensis
8. leptorhynchus
Stereolepis gigas
Paralabrax clathratus
P. maculatofasciatus

: Cheilotrema saturrum

Genyonems lineatus

: Roncador stearnsii

Seriphus politus
Unbrina roncador
Girella nigricans
Medialuna californiensis
Amphistichus argenteus
A. koelzi N .
Brachyistius frenatus
Cymatogaster aggregata
Damalichthys vacca
Embictoca jackseni

E. lateralis"
Hyperprosocpon argenteum
H. ellipticum

Hypsurus caryi
Micrometrus aurora

M. minimg

oqﬁg

g8

:

g

g
oy

g5
g5
&

STt

W gy o1 -

t0.480 £t

R&hﬁmmmm&\mmxmmxQOme\\\\m\%\ &@@,
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Table 4.5,2.2-9
(cantinued)

1a1/
Coamon Name Species Habitat/Depth Value
White Surfperch Phanerodon furcatus . to 140 £t 5
Rubberlip Surfperch Rhacochilus toxotes “to 150 ft : S
Pink Surfperch Zalembius rosaceus to-750 £t /
Blacksmith Chromis punctipinnis rocky to 150 £t /
Garibaldi Hypsypops rublcimdus rocky to 150 ft. /
Rock Wrasse Halichoeres semicinctus to 78 f£° 1 - /
Senorita oxyjulis californica rocky to. 240 £t /
California Sheephead Pimelametopon pulchrum rocky to 180, ft ¢/s
Smooth Ronquil Rathhanella alleni inghore = | /

. Island Kelpfish Alloclimis holderi to 162 ft- /
Mankeyface Prickleback Cebidichthys violaceus to 180 ft . /
Black Prickleback Xiphister atropaupureus to 26 £t /
Rock Prickleback X. mocosus to 6Q £t . /£
Penpoint Gunnel Apodichthys flavidus inshore 7
Striped Kelpfish Gibbonsia metzi . rocky to 30 £t /
Crevice Kélpfish G. montereyensis : to 30 £t /
Glant Kelpfish Heterostichus rostratus to 132t A
Bay Blenny Hypscblennius gentilis to 80 ft, /
Rockpool Blenny H. gilberti to 33 ft | /
Mussel Blenny H. jenkinsi to70 £t /
High Cockscomb Ancplarchus purpurescens to 100 £t /
Rockweed Gunnel Xererpes fucorum to 30 £t /
Wolf Eel Anarrhichthys ocellatus rocky to 738 £t ¢
Arrow Goby Clevelardia iog bays /
Blackeye Goby Coryphopterus nicholsi rocky to 348 - 7
Tidewater Goby Eucyclogobius newberryi bays /
Iongjaw Mudsucker Gillichthys mirabilis bays = = c
Bay Goby Lepidogobius lepidus to 660 ££ e
Bluebanded Gaby Lythryprus dalli rocky to 210 ft -/
Zebra Gaoby L. zebra rocky to 318 ft Y Lo
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Table 4.5.2.2-9

(continued) _

Sl . cial/
Comenon Name Species Habitat/Depth Value. -
Pacific Ocean Perch Sebastes alutus to 2,100.f£t c:
Kelp Rockfish S. atrovirens rocky to 156 ft 8
Brown Rockfish S. auriculatus to 420 ft s
Anrora Rockfish S. aurora : to 1,800 ft /
Redbanded Rockfish 5. babcocki : to 1,560 ft A
Gopher Rockfish S. carmatus rocky to 180 ft S .
Qopper Rockfish S. caurims rocky to 600 £t s
Green Spotted Rockfish S. chlorosticus - to 660 ft . /.
Black-and-Yellow Rockfish S. chryscmelas rocky to 120 ft s
Starry Rockfish S. canstellatus to 800 ft c
Calico Rockfish S. dalli to 840 ft /
Splitnose Rockfish S. diploproa to 1,560 ft /
Green Stripe Rockfish S. elongatus to 1,320 £t 7
Pink Rockfish S. eos to 1,200 ft /.
Bronze Spotted Rockfish S. giili to 1;230 ft /.
Cow Cod S. levis to 1,200 £t - 8/C
Mexican Rockfish S. macdonaldi to 780 £t /.
Blue Rockfish S. mystims to 300 £t s/c
Blackgill Rockfish S. melanostams to 1,800 £t . /-
Vermillion Rockfish S. minfatus to 900. £+ B c .
China Rockfish S. nebulosus rocky to 420 ft s/c
Speckled Rockfish S. ovalis. 100 to 1,200 ft, /’
Boccacio S. paucispinis to 1,050 ft ?
Grass Rockfish : S. rastrelliger inshore to 150 ft s
Rosy Rockfish S. rosaceus to 420 £t - -/
Green Blotched Rockfish S. rosenblatti to 2,300 £t /
Yelloweye Rockfish S. ruberrims to 1,200 ft - c. -
Flag Rockfish S. rubrivinctus to 600 -ft. A
Bank Rockfish S. rufus to 810 ft 3 AR
Stripetail Rockfish S. saxicola to 1320 £t e
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Table 4.5.2.2-11

Offshore hard bottam epifaunal habltat summary from depths between 320 and 450 feet off EH»mE Point (from ADL
1985),

cﬂabmsﬁ r Represeritative

Habitat Physical Attributes Species “_._._ Habitat

Iow Relief ~-high sediment accumilation Ophiuroids - Ophiopholis hakeri
-high sediment flux rate (much small Ophiacantha diplasia
scale cyclic sediment resuspensicn) Asterioids - Henricia sp.
-generally smller sized rocks Mediaster aequalis
-mmerous crevices Stylasteria forreri
-reduced water movement : mnw&ou&m Terebratulina spp.

Crinoids - Florometra serratissima

Anemane - Actinostola callosa

Crabs ~ Galathea californica
Mumida Ehc»nm ‘

»  Ridge/Boulder Tops -low sediment accumlation Anemcne -~ Metridium ! mmbﬁ .
tn -high sediment flux (much horizental Sparges - Ieucetta sp. .
N current transfer of mm&umnﬂ Staurocalyptus QQEE.@H
—elther large single UQbamﬁm Aphrocallistes vastus
outcropping Pocillastra spp.
-few crevices oonadb» - Eugorgla rubens
-accelerated water movement potential Corals - Paracyathus stearnsi .
for vortex formation under constant Desmephylum nn_.mnmumwwﬁ

current flow Carycphyllis spp. .

cphuireid - aonaQ.bomnﬁ_.cm caryi
moquEHOH wmhmmﬂn&nﬁcu californica

Undercuts and . =no sediment accumilation Corals = ILophelia califo rnica K
Veritcal Face ~low sediment flux . Desmophylum on_hnmumﬂ.ﬂ
~-few crevices . Caryophyllia spp.:
-moderate water movement ‘Paracyathus mnmmhﬁ»
=2 m or more off bottom only - Qmﬁooﬁ.mm mo&.

Source: Review of videotape records between Point Arguello and Point ooaumﬁﬁos mwmowmm oy nmxmu fram
identifications made an tape, habitat groupings were made by scientists from Marine -Biological ogﬁcwﬁmsﬁ. .
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INTRODUCTORY MATERIAL

Jill MacIntyre

INTRODUCTION .

This section of the Resource Inventory will document and
discuss the intertidal marine life of Cayucos, Morro Strand
{(Fig. 1), and Atascadero (Fig. 2) State Beaches and Morro Bay
(Fig. 3) and Montana de Oro (Fig. 4 & 5) State Parks.

The data for this inventory were compiled from on site
field studies by faculty and students of the California
Polytechnic State University, San Luis Obispo and from
published material.

Because of the few months between the time when the marine
life inventory for this area was requested and the date that
the report was due, some species of plants and animals will
have been missed. These omissions will in part result

from the fact that some plant and animal species are evident
only in certain seasons of the year. Field studies specif-
ically related to this project were from March to August.
Species lists, available from past fileld studies, were used
to provide a more complete inventory than would have been
possible otherwise. This inventory does not include species
of the plankton.

We would also like to acknowledge and give special thanks

to John Warrick and David Behrens of Pacific Gas and Electric
Company, Department of Engineering, Biological Laboratory,
Diablo Canyon, for use of Pacific Gas and Electric Company
documents -on the oceanography and fauna of the Estero Bay
area and Diablo Cove. We also thank Craig Witt and Paul
Cleveland, marine biology students, for aid in preparing
intreductory material and research.

EXPOSURE

A brief oceanography review of this portion of rhe California
coast is helpful to better understand the intartidal life.
Estero Bay (Fig. 6) is a broad curve in the coast line.-with
approximately 20 wmiles of shore. It is bourded on the north
by Point Estero and on the south by Point Buchon. The _
shore line consists of a rocky coast line backed by cliffs,
‘long sandy beaches, a barrier saadbar.or .spit, and Morro Bay.
- The rocky coast line also lias-many. sandy coves.' All of the .
parks and beaches included in this 1nventory 1ie between
*Point Buchon and Point Estero. A : :

Surf : >

Although called a bay, Estero Bayrprovides little protection
to the coast line from waves. The surf is often heavy,
especially during the winter months wher storms in the

ML-1
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drawing number 21012).

Figure 1.
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Pacific bring strong winds and waves to the coast. The
summer months are characterized by less heavy surf and are
relatively storm free from May through September. Both the
rocky and sandy beaches are considered open coast.

Persistent fog occurs almost daily in the summer, sometimes
clearing for only a few hours at midday. Because the lower
tides in the summer are often in the early morning, the

‘marine life exposed during low tides are rarely subjected

to long hours of sun and high temperatures.

One exception to this open (unprotected) coast line is

Morro Bay, actually a lagoon, or shallow sound, rather than
a true bay; some of which falls within the boundaries of
Morro Bay State Park and Montana de Oro State Park. Morro Bay
is separated from Estero Bay by a sandbar or spit approx-
imately 4 miles in length. The entrance to the bay lies
about midway on the Estero Bay coast line. During high tide,
the bay has approximately 2,100 acres of surface water. At
low tide, about 650 acres of surface water are in the bay
and approximately 1,450 acres of tidal mud flat are exposed
(Behrens & White, 1985) The bay fills through a narrow
channel entrance from Estero Bay. Morro Bay also serves as
the drainage for Chorro (30,000 acres upland drainage) and
Los Osos (18,000 acres upland drainage) creeks.

Tides

The tidal range in this region is from approximately the

~2 foot level to the +7 foot level. The cycle is a mixed,
semi-diurnal type characterized by two high tides and two
low tides per day. There is usually a significant dif-
ference between the two highs of one day and a significant
difference between the two lows. These tides in part
dictate the zonation of the intertidal area. Tidal levels
were recorded in Diablo Cove (Fig. 6) and were compared

with published data from Avila Beach. The mean tidal level
for Diablo Cove is 2.8 #0.2 ft. and a diurnal range dif-
ference between average higher high water and lower low water
is 5.3 ft. (Pacific Gas and Electric Company, 1968). These.
figures may not be the same for all areas of Estero Bay.
These tides and the geologic shape result in strong tidal
currents in Morro Bay which sweep Estero Bay water in .during
the flood tide and: almost draln Morro Bay durlng the ebb

'tlde.'

Currents

Two major currents of great importance in this area arée

the Califoernia Current and the Davidson Countercurrent
(Behrens & White, 1985). These two currents affect not only.
this area but a great deal of the Pacific coast. We will
not examine the smaller, more localized currents of the
Estero Bay. The California Current is a wide, south flowing
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current and is strongest about 80 km offshore. It is a
curreat with origins in the subarctic. The Davidison
Countercurrent flows north and closer to shore. It is also
more narrow than the California Current.

A seasonal dominance of each of these currents dictates
distinct oceanic periods during the year. The California
Current is dominant during the late winter through the
late summer months along the central California coast.
This down-coast flow dictates the oceanic and upwelling

" periods along the coast, The Davidson Countercurrent is
predominant in the nearshore waters during fall and early
winter.

The upwelling period is very important to the coastal

marine life. During this time, the predominant winds blow
south, parallel to the coast. This forces surface water
away from the coast line and brings nutrient rich water from
deeper areas to the surface near the shore. The presence

of this nutrient rich water results in high productivity

in nearshore coastal waters.

Temperature

The surface water temperature in the region varies by about
15°F (7°C) during the year.” A study by Pacific Gas and
Electric Company (1968), showed that temperatures in Diablo
Cove (Fig. 6) ranged from a low of about SI°F (10.6°C) in the
months from February through May and a high of about 64°F
(17.8°C) in October. Intertidal water temperature can bhe far
wvarmer because of the sun's heating effect on shallow water
areas such as tide pools and mud flat areas and it is not
uncommon to observe temperatures in the 70's°F (20's°C)
during afterncon low tides, especially when the fog burns
off early.

Salinity

The salinity of the nearshore waters of Estwro Bay varies
with the prevailing oceanographic currents znd seasonal fresh
water runoff volume. During the dry season and during
perlods of reduced ralnfall {less than 10 inches) the
nearshore salinity averages 34Z. During the rainy season
(November—Hay) the nearshore may have greatly reduced
salinities. This is especially evident in Morro Bay where
the surface waters are essentially fresh water during ebb
tide and this fresh water layer may reémain, during all tidal
phases, for several days following a heavy rain. Ia additon
to introducing fresh water to the nearshore environment,
heavy .rains usually carry large amounts of sediment and
debris which are deposited on the shore.

ML-9



SUBSTRATE

Cayucos, Morro Strand (Fig. 1), and Atascadero (Fig. 2)
State Beaches are primarily sandy beaches with only a few
scattered rocks. The sand is not a suitable substrate for
surface attachment and protection from surf and thus limits
the kind of intertidal organisms to those that can burrow
in the sand. The scattered rocks serve as attachment sites
for many organisms but many are seasonally buried bv sand.

Morro Bay State Park {(Fig. 3} contains the Chorro Delta
portion of Morro Bay. At the mouth of the Los Osos and
Chorro creeks, the Chorro Delta is a well developed, 470
acre, tidal salt marsh which is submersed only at high
tides. Further into the bay is the 1,450 acre mud flat

area which contains less silt and more clay than the

higher tidal flat (Chipping, 1979) and (Gerdes et. al., 1974).
These mud flats also include 480 acres of eel grass as a
substrate. Most of the plants and animals root or 'burrow
into the muddy bottom and are protected in these sediments.
The bay serves as a nutrient trap which is iamportant for the
existence of these plants and animals. Morro Bay State Park
also includes Morro Rock, an ecological preserve, with a
typical rocky intertidal flora and fauna.

Montana de Oro State Park has in addition to long sandy
beaches and mud flat areas along the sand spit, an
extensive rocky coast line. These rocky areas serve as
attachment sites for a rich marine flora and fauna, rich
in both number and diversity. The plants and animals of
the rocky intertidal are able to cling tightly to the
surf swept rocks or seek shelter or protection within the
many crevices. This park also has several sandy coves
with a typical sandy beach fauna.

ML-10
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Special Interest Animals

It is impossible to select individual organisms as being special.

For those interested in the annual migration of the Pacific Gray Whale
this area is important because they do pass close to the coast. The
same would be true for those interested in Sea Otters. The range
extends beyond the parks and beaches of Estero Bay but this area -
seems to attract more visitors each year who want to observe these and
other animals in their natural environment. This is especially true
for the areas bird populations. Visitors from all over the world seem
to know about the excellent bird watching opportunities and plan their
visits to observe those birds they are especially interested in. The
same would-hold for the rocky and sandy beaches as well as one of the
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California supports the most extensive and luxurious kelp forests in
the world (Dawson and Foster, 1982). The forests of San Luls Obispo
County are almost pure stands of Macrocystis pyrifera. The fronds of
the kelp forest provide 14 times.the substrate for small animals and
encrusting forms than the bottom alone. The large conical holdfast
itself is a fortreass for dozens of small animal species. The canopy
of fronda 1s sometimes so thick that it blocks out 99% of the
sunlight, and this dim, protected environment is ideal for benthic
sponges, hydroids, bryozoans, tunicates and lobsters and fish (North,
1976). These rich forests are also the favored habitat of the
California sea otter. M. pyrifera exhibits the fastest growth in the
plant kingdom, greater than 14 in. per day. Even so, heavy grazing-by
sea urchins and winter storms can decimate a forest.

Macrocystis pyrifera is of considerable economic importance. In
geveral countries, Macrocystig is uged as fertilizer, Most
importantly, it is a good source of algin. In southern California,
the Kelco Company harvests more than 140,000 tons wet weight per year
{Abbott and Hollenberg, 1975). The large harvesting boat is equipped
vith a blade that cuts 4 ft below the surface of thé ocean, which is
then conveyed by belt up onto the deck. Since the reproductive blades
grow down near the holdfast, the plant is able to contlnue to grow,
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San Luis Obispo County

Visitors & Conference Bureau

FOR IMMEDIATE RELEASE : | Contact: Janna Nichols
MAY 30, 1990 Communications Manager
(805)541-8000

TOURISTS ADD $375 MILLION TO COUNTY'S ECONOMY IN 1588/89
SAN LUIS OBISPO - Visitors contributed more than $375 million to
the county ecocnomy, du;ing 1988/89, according to a study recently
completed by the San Luis Obispo County Visitors & anference_
Bureau. The study revealed, in addition to the $84 million spent
on lodging, visitors spent $113 million e&ting' and drinking in
area .bars and restaurants; $73 million in retail sales; $52
million in local transportation; $31 million recreating and $19
million in food stores in local markets.

The study was based upon transient occupancy tax compilations
for each county community. From this, the VCB was able to
determine the approximate éémparable dollars spent in other
areas, utilizing base percentages provided by the california
Office of Tourism.’ The state figures also indicate that a visitor
(who) is 'not a :esident of Califorria) spends an average of $115
ber day, compared to California_residents" expenditures of. $73
per day. Travellers who attend conferences are estimated to
sgépd éﬁ}%ﬂdﬁily, while expenditures of motorcoach tours average

$190 per passenger per day.

1041 Chorro Street, Suite E, San Luis Obispo, California 93401+ 805 / 541-8000
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visitor-serving facilities in this coastal area way be expanded by
development of alternate access modes including tranmnsit, tour buses,
airport facilities and other appropriate alternatives.

Another Iimportant coastal access route heavily used by recreation
users is Avila Road. As the only access to the community of Avila
Beach, Avila State Beach, Port Sam Luis and Diablo Canyon, all future
development will impackt road capacity. However, based on the small
scale of development proposed at Port San Luis and Avila EBeach, road
capacity should not be exczeded until 1995 unless. major residential
or comeercial development occurs, a major new construction program is
undertaken at Diablo Canyon, or a substantial expansion of the port
facilities for a minor crew base toc serve 0CS development 1s pursued.

Another potential road capacity concern will be the proposed off-road
vehicle staging area at Oso Flaco Lake. Before development of this
staging area begins, potential Impacts on Highway 1 and Oso Flaco
- Lake Road must be evaluated and mitigation measures proposed. Grant
funds may be sought to mitigate the impacts from the proposed
recreational use.

Pismo State Beach and State Vehicular Recreation Area. These state
park facilities attract over three million wvisitors annually
according to the State Department of Parks and Recreation. The
issues and concerns raised by development in these facilities are
many, ranging from habitat protection and defining appropriate areas
and types of recreation wuse, to controlling public access and
protection of nearby private property. 4 detailed summary of
information on these park facilities 1is presented in the final
portion of this chapter.

A final concern must be addressed in determining the appropriate level of
recreational wuse: recreation carrying capacity. (The total use a
recreational site can tolerate without a deterioration of the physical
and bioclogical enviromment or the visitors®' enjoyment.) To adequately
protect these resources, this concept should be utilized in location,
siting and development of all recreatiocnal areas and facilities. The
Coastal Act gives priority to preservation of envirommentally sensitive .
habitat areas over the provision of recreational opportunities; however,
many highly used recreational areas within the coastal zone are in or
ad jacent to sensitive habitat areas, including Morro Bay, Oso Flaco and
Dupes Lake and the Pismo Dunes. This situation gives the state park
system a dual role i1n providing recreatiomal opportunities while
protecting environmental resources.

The determination of carrying capacity is a complex process, requiring
consideration of many wvariables. While some habitat areas (such as dry
sandy beaches) can tolerate a high intensity of daytime recreational use;
others (such as wetlands) can tolerate only a very low level of use. It
is necessary that the recreational carrying capacity for all recreation
areas be determined, mounitored and readjusted as conditions warrant.

POLICIES : 3-10
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1. Canalifio ($B-12}. This small
painting on a tilted rock above
a spring has design elements in-
tegrated .in_a’ very sophisticated
“manner. The creature with the
forked 1aif and somc of the dots
indicate later overpainting.



Ut g

FIGURE 71. Designelements {rom three siles in the Purisimefio area. Red and black.

FIGUR ic desi ine sites i '
.E ‘77. The aguatic design from nine sites in the Chumash country. a..Purisimeno; b. Yne-
. zeno; ¢ Cuyama: d. Canalino; c. Ventureno: {. Emigdiano ’ o
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FIGURE 58. Chumash bone and shell artifacts. 1. Crystal-headed pin of mammal bone. 2.Pos-
sible atlatl tip of whale ivory. 3. Tivela tube. 4, Univalve shell columella. 5-7. Haliotis
ornaments. 8. Ceremonial spear head (swordfish beak). 9. Tivela disk. 16. Ceremonial wand
or dagger (grizzly bear femur). No. 8, 18 inches; no. 1, 8 inches; remainder io scale of latter.
{MNos. 2 and [0 after Gifford, 1940; others after Gifford, 1947)

Whalebone was used for many things. The wedges to split wooden planks
were of whalebone, as were the bars to prize loose the abalones. In the interior
of the country, the wedges were of deer antler.

Shell and bone objects were formed by means of an abrading stone, a sand-

58  stone boulder against which the material was rubbed to grind it down to the -




FIGURE 45.
The Chumash paddle taken by the Vancouver expedition. Extra lashings to secure composite

construction missing. Width of blade, 6 inches. (After Dalton, 18%7)

FIGURE 46. Chumash planked canoe. Length, 22 feet. Based on eye-wiiness accounts by Font
(1775) and Menzies (1793).

FIGURE 37.

Steatite whale effigy. Length, 8 inches. {S'r
Barbara Museum of Natural History)
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FIGURE 47. Flint knife set in shell- and asphaltum-decorated wooden handle, restored.
Length, 814 inches. {Santa Barbara Museum of Natural History)
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THE SEA PEOPLE The ?elye?wun are men.
They have no wives or children or anything. When they
catch a whale they throw it out of the water. They just toss
it—and you know how big a whale is. The »elye?wun are
called swordfish in English. And Maria has also heard of the
siren. In the old days otter hunters used to see her. Once a
party of otter hunters was way down by San Diego and saw
_ the siren down there. She has beautiful hair and the body of a
woman. She was so hungry that she came close to the boat,
and they tossed her a biscuit and she indicated where the
otters were.

ELEMENTS The Indians adored three sacred
“bodies—earth, air, and water. The sun was their chief
god. They adored the sun. The sun was male and the

moon was female. There were men among the old Indians to
whom it was a pleasure to listen when they gave their views on
this world. They were men of great ideas. They said that this
earth was on top ‘of the waters of the ocean, and that there
were three elements concerming which we must be cautious—
wind, rain, and fire. The rainbow is the shadow of these three
elements that compose the world, and therefore it has three
colors. The white is wind, thered is fire, and the blue is rain.

The wind was sometimes called cenhes he"zsup?, “breath of
the world.” And whenever there was lightri:ng- the old men
would say, “Now beware, that is an elemerit from the hand of

a power that caused us td see this world.”” An-old man told -

- Fermando that- thunder was the wind. AJ] the winds- get
. together up. above. And sometlmes there are: wh1r1wmds SO
strong that they take the water and convert 1t mto hail.
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Santa Inez, whose ancestors were all from Santa Rosa -

Island, once told Fernando the following story. The
old men who understood such things once gathered together
to discuss the nature of he who watches over us: Sun. Sun sees
everything. “And those who die—how do they come to be
born again?” asked one of that assembly. The wise man who
was their leader answered, “They follow the sun. Every day
they enter the portal of the sun. All over the world they die
when the time comes for them to do so. He who dies will
resurrect with the same feelings in his heart, but different in
one respect—color.” There was a sand dollar in that place that
was lying mouth down, and the old man showed it to his com-
panions and said, “Look at this—here in the middle” (between
the tip of the middle petal of the flower and the rim). “The sun
rises from the east and goes to the west, and all the spirits fol-
low him. They leave their bodies. The sun reaches the door
and enters, and the souls enter too. When it is time for the sun
to fulfill his duty he emerges, for he lights the abysses with his
eye, and all who are in the dusk resurrect.”

1 REH\TCARNATION Silverio qonoyo of

1 THE SOU]JS JOURNEY TO
J 4 SMLAQSA Three days after a person has

| been buried the soul comes up out of the grave in the

_ ~ evening. Between thé third and fifth day it wanders
about the world visiting the places it used to frequent in life.
On the fifth day after death the soul returns to the grave to
Qversee the destruction of its property before leaving for
S__l{mlaqsal‘;. The soul goes first to Point Conception, which is a
\q_._nld and stormy place. It was called humqagq, and there was no
village thére. In ancient times no one ever went near humgag.
They only wetit near there to make sacrifices at a great sawil-
'I'here is a place ‘at humqaq below the cliff that.can .only be
fjgﬂChqci_ by rope, and there is'q\pbol‘ of water there like a basin,
into" which' fresh" water continually drips. And there: in . thé
stone cdn.be seen the footprints.of women and children: There
the spirit of thie dead bathes and paints itself. Then it sees a
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light to the westward and goes toward it I:hrOugh the air, and
thus reaches the land of Sumlaqsa

Sometimes in the evening people at La Quemada (Sisac2ii)
village would see a soul passing by on its way to Point Concep-
tion. Sometimes these were the souls of people who had died,
but sometimes they were souls that had temporarily left the
body. The people of La Quemada would motion with their
hands at the soul and tell it to return, to go back east, and they
would clap their hands. Sometimes the soul would respond
and turn back, but other times it would simply swerve a little
from its course and continue on to Similagsa. When the people
of La Quemada saw the soul it shone like a light, and it left a
blue trail behind it. The disease from which the person had
died was seen as a fiery ball at its side. When the soul turned
back, as it sometimes did, anyone at La Quemada who might
have recognized it would hurry to the village where the man
whose soul it was lived, and if the sick man then drank a ot of
toloache he might recover and not die. Maria heard that a short
time after the soul passed La Quemada the people there wouid
hear a report like a distant cannon shot, and know that that was
the sound of the dosing of the gate of Similagsa as the soul
entered.

The old people said that there were three lands in the world
to the west: wit, 2ayaya, and Similaqa. These were somewhat
like purgatory, hell, and heaven. When the soul leaves Point
Conception and crosses the sea, it first reaches the Land of
Widows. When the women there get old their friends dip them
in a spring and when they awake they are young again. And
they never eat, though they have all kinds of food there. They
merely také-a handful of food and smell it and throw it away,
and as soon as they do so it tumns fo feces, "And when they are
thirsty they just-smell the watér and their thifst i is quenched.
Once past the Land of Widows the soul comes t0.a.deep ravine
through which it'must pass. The road is all cut up and consists
of deep, fine éarth as a result of so many souls | passmg over it.

. In“the' ravine are’two huge stories’ that contmually part and °

clish together, part arid clash together so thatany person who
- got-caught between them would :be crushed. Any hvmg per-
son -whoittertipted to pass would be kﬂled but souls pass
th.rough ‘unhatihed:

Once pa§t the clashlng rocks the sou] comes to a place -
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where there are two gigantic gaq perched on each side of the
trail, and who each peck out an eye as the soul goes by. But
there are many poppies growing there in the ravine and the
soul quickly picks two of these and inserts them in each eye-
socket and so is able to see again immediately. When the soul
finally gets to Similagsa it is given eyes made of blue abalone.
After leaving the ravine the soul comes to La Tonadora, the
woman who stings with her tail. She kills any living person
who comes by, but merely annoys the soul who passes safely. -
Just beyond this woman lies a body of water that separates
this world from the next, with a bridge that the soul must cross
to reach Similagsa. The souls of murderers and poisoners and
other evil people never reach the bridge, but are turned to
stone from the neck down. They remain there on the near
shore forever, moving their eyes and watching other souls
pass. When the pole begins to fall the soul starts quicklv
across, but when it reaches the middle two huge monsters rise
from the water on either side and give aloud cry, attempting to
frighten it so that it falls into the water. If the soul belongs to
someone who had no 2atiswin or who did not know about the
old religion and did not drink toloache—someone who merely
lived in ignorance—it falls into the water and the lower part of
the body changes to that of a frog, turtle, snake, or fish. The
water is full of these beings, who are thus undergoing punish-
ment. When they are hungry they crawl out of the water and
wander through the hills nearby looking for cacomites-to eat.
The old people used to say that someone who drank toloache
always passed the pole safely for they were strong of spirit.
Once the soul has ciossed the bridge it is safe in Similaqsa.
There are two roads leading from thee bridge—one goes straight
ahead and the other goes to-the left. Maria knows nothing -
about souls being born again’ in this world.~Souls live in
Similagsa forever and never get old. It is packed full of souls,
They harvest 1.slay, sweet-islay, and there i5 no end of it; ‘Every
kind of food is ‘there*in abundance: When' children-die they

take the samme route as adults: The- qaq péck-out their eyes, but. -
“they have no other: trgubles on the- Jjourney. They-pass the
‘bridge- easily, for- the monsters that try to fnghten other souls
~ do not appear :
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2 COYOTE VISITS THE ?ELYE?-

WUN o0nce Coyote was walking along the

beach near syuxtun, feeling happy and half-drunk,
dancing and singing to himself and feeling like one who has
drunk toloache. Now there was a house of crystal there in the
sea, close to the shore, and in the house there were two
women. And the women heard Coyote singing and they began
to sing also, making fun of him and his song. At first Coyote
did not see the house or the women, and he got very angry
because they were ridiculing his song. At first he wanted to kill
them, but then he saw that they were women and he wasn't
quite so angry anymore. He tried to get into the crystal house,
but there was no opening anywhere, the walls were solid. So
Coyote gave up trying to get into the house, and instead asked.
the two women where the house of the 7elye>wun, the sword-
fish, was. And the tworeplied, ""There is the road that youmust
follow to reach the house of the swordfish.”

Coyote left and traveled along the road they had pointed
to. He finally arrived at his destination and found only their
servant, a q?ini?>wi fish, home. “Where are the 2elyezwun?”
he asked. “They have gone to hunt whales,” was the reply
Coyote began to stroll around and examine everything in the
house, and finally the servant told him to be careful because
the swordfish were very fussy about their belongings. Then
Coyote told the . qrinizwi that he was just looking at his
grandson’s belongings, trying to make the. servant think that
the 7elye?wun were his descendants. Then Coyote asked
about the. arrival of the swordfish, and he was told-that they
arrived in the form of a mist or fog. Just then a mist entered the
house and there was a sound of whales bemg dropped on the
floor—you could just hear the sound. The mist cleared away
- and, Coyote saw. the swordfish standing there, each with his

whale. They. looked like old.men, with long beards and long -
white eyebrows growing down over. then- eyes. ' 'i,] .
The swordfish saw- Coyote and. became very angry. They :
- wanted to kill him, but he had bewitched all their belongings - -
_-and-so they. Couldn’t And Coyote was dodgmg their blows,.
dancing here and there until they . tired. Then. Coyote said,
“Now it’s my turn!” He tried to bewitch themn, but they were -
evenly matched and so no one was hurt. And so they agreed to
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let Coyote stay, but secretly they still wanted to kill him. They
prepared dinner, cutting their whales into big pieces and
roasting them in the ashes of the fire. They took a huge chunk
of whale and threw it to Coyote, bewitching it as they did so,
but he bewitched it also so that it turned to excrement. Again
they took a piece and threw it to Coyote, and again he turned it
to excrement. The third time this happened they said, “You
aren’t eating what we give you!"” And Coyote answered, “Why
do you eat your own feces? We don’t eat excrement at syux-
tun!” And the swordfish exclaimed and came to see if it was
true, and they didn’t know what to say.

That night they went to sleep, and the following morning
one of the ?elye?wun came to Coyote and said, “We are all
going out to hunt whales now, and whoever fails to catch a
whale will be killed.” And the swordfish and Coyote left and
went out in the sea hunting whales. Each swordfish caught his
whale, and Coyote did too. “Whales aren’t very hard to catch!”
Coyote said to the swordfish. They all returned to the house
and had dinner, and again Coyote bewitched the meat and
turned it to excrement.

After they had eaten, the swordfish said that they would
have a fiesta that night. They put on their cux and feather
dancing skiits, and the stronigest of the swordfish threw
another feather skirt to Coyote. But it was so heavy that it feil
to the ground and sank a little into the floor. Coyote said to
himself, “How can I wear that?’ But he-picked it up and shook
the dirt off and put it on. Then they. gave him a cux and it was
also very heavy. “We ‘shall dance now,” said the swordfish.

- "And anyone who can’t jump as high as the roof we shall kill."”

Now the house was big-and tall, and there was a smokehole in
the middle of the roof. The swordfish began.to dance, leaping
very hlgh and jumping here and there. .At last they stopped
and informe:s Coyote that it was his tum. So Coyote began to
dance ‘and sing. Now. ‘while’ the swordfish had been dancing
Coyote: had been composing a-song. usmg the same tune bui
with werds that referred to. “rolling fish in du-ty ashes. “ He

-made this:song up’ ]ust o get the 7elye7wun angry., When he
.got to the middle ofhig dandetie'said- ”huy'" and: ]umped up

clear through- the: srnokeho‘le "Heé came batk in" through the
door and: said, "My yout’ house i so-smalll My father and [ -
have a‘housé at Syuxturt. that 5°big.“There 'you Say “Ruy! and
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jump and you're merely in the middle of the house, but here
you jump and you're outside, because your house is so tiny!”
(Actually, of course, the house was very big.)

At last they all went to sleep, and the next moming the
swordfish went out hunting again. They asked Coyote if he
wanted to go along, but he said, ““No, it would be best for me
to stay here. I'm very tired, and [ want to rest.” Actually he
wanted to stay behind because he had seen three fine c2iwis
hanging from the rafters, and he wanted to steal the best one.
So the swordfish left, but they didn't go very far, for they
suspected what he was planning to do. And Coyote jumped
up and seized the rattle and swung it in a circle so that it would
make no sound. And he said to himself, “How much will the
wot, Eagle, give me for this? I'll sell the rattle to him.” He
started to leave, but as he did so he shook the rattle a little
because he liked it so much, and the swordfish heard the
sound. So they commanded a huge wave to form, and it
overtook Coyote just as he was about to emerge from the sea,
washing the c?iwis from his hand and carrying it back to the
?elye?wun And so Coyote lost the rattle that he had stolen.

Once long ago the sea subsided and stayed that way

_for a while. And the people saw a house exposed opposite
»Iueneme, and another one in front of 7iwayiqzig?,” and still
another near syuxtun. The people saw them from a distance
but did not apprcach them for fear of the ocean returning.

-The people venerated the swordfish because they some-
times chased whales ashore and thus the people had a lot of
meat: They said that the 2elye?wun play ball with a whale,
tossing it arounid: One swordfish would throw: the whale far,
-and-anpther would-catch it and throw it back They said that
-the projecting sword-of thi 7elye?wun was his hand When
théy threw a whale out on :he shore tie people were glad for
. there waslots'to eat. The while belonged’ to the people who

‘owned the shore- ]ust where it Washed up: -

e

The ?elye?wun were people. They had a house at the

-hottom of fhe ocean, but there was no-water inside. They hada . _
ﬁreplace and eve:ythmg, ]ust as: wefhave here, but. thére.was - -

- water_all. above. Once a Ventu.reno fisherman. looked -down-
mto a cove; and saw ajman l,ymg there on the rocks Hls hands
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Existing research and knowledge provides a variety of
oceanographic, climatic, bioleogical, geologic, and historic
characteristics of the proposed sanctuary area. Nonetheless,
many aspects remain unstudied.

The need for more research has been illustrated by information
accumulated over the last several months by San Luis Obispo
County starff. Some of the data reflects recent discoveries.
When new findings are added to older information, close reading
makes plain the extremely high significance of the region as a
bioleogical community.

Marine research facilities north and south of the sanctuary have
contributed to the understanding of their respective offshore
waters. Our area, having no such facilities, has received
either highly focused research in specific rocky intertidal
areas or gross overview research which may miss details.

For resource management and planning, creation and publication
of a comprehensive atlas of the sanctuary area should be of

‘primary importance. Such an atlas would cover topics such as

the climatic and oceanographic transition zone, full
descriptions of upwellings and currents, cataloging of all
floral and faunal species, and discussion of the 9,500+ year
history of human use of the ocean environment.

PHYSTCAT, SCIENCES

1. Geology

Advanced mapping technigues currently available from USGS
would provide a clear picture of sanctuary sea basin floor
features. With such a portrayal, a comprehensive. base for
understanding oceanographic and biological features would be
begun.

2. Oceanography -

Identify the currents and their characteristics within the
proposed boundaries and associated currents which act upop the
Santa Maria Basin currents. Describe interacticns of the
currents with .the Santa Lucia escarpment, Santa Lucia Bank,
Arguello- Canyon, Point Concepticn, the San Luis® Obispo - Bay
littoral -cell,.-and other- features. Describe the significance~of
currents to blOtJ.C communltles. S o nt e T ‘ - :

. Three known major West Coast upwellJ.ngs Sare. assoc1ated:'
with. the .proposed. sanctuary. "Thé ‘Point: Sal-Point Arguello-P01nt
Conception upwelllng is 'a. permanent feature .and- the largest

- aldng.the West ‘Coast.::Two are; seasonal: POJ.nt Pledras Blancas_,
~and  Point , Buchonu.. - Identlf’lcatlon of a1l major and  minor
_seasonal -and. pérmanent - upwelling feéatures ‘along - the: coastal:

waters of the Sanctuary arid - the  dynanic - relatlonshlp of " the



upwellings with the California and Davidson currents and various
submarine currents, the Santa Lucia escarpment, Santa Iacia
Bank, Arguello Canyon, Point Conception, and the littoral cells
of Estero Bay and San Luis Obispo Bay would provide an
oceanographic overview unavailable at this time.

BIOLOGICAL

Biologically, the spatial and temporal variation of bottom
-activity should be examined by selective sampling of bottom
water and sediments to sort the dominant rates and features of
chemical and micobiological reactions as they are affected by
the behavior of the overall system in the sanctuary region.

The productivity of the upwelling nutrient cycle is
dependant upon the decaying rate of dead life and of excrement
,0of living life. Map how these nutrients move through the region
and contribute to the web of life in the sanctuary and elsewhere
in the North Pacific Basin

Nursery areas in the region have, in general, not been
identified. A comprehensive picture of nursery dynamics
including the upwellings, planktons, currents, micolayer and
Nueston layer, benthic communities, kelp forest locations and
size, rocky intertidal zones, estuaries, seasonal river and
creek plumes, and littoral cells is a reguirement for an
understanding of the ba51n web of life.

The effects of long -term sublethal toxic exposures on
various species should be studied. Exposure may occur to
species which migrate or forage great distances or to species
which drift through a contaminated area. Sources of such toxins
include possible o0il spills, offshore o©il production, offshore
mining operations, sewer effluents, industrial discharge, and
street runoff. .

New discoveries of a phytoplankton genus, apparently the
second most abundant plant in the ocean, thriving 100 meters’
‘below the surface illustrate that thriving. flora 'has gone
unnoticed until quite recently. - Thousands of new species -are:
being -discussed as belonging. to. this new genus. The importance
.and.- extent of these populatlons in water -column of the proposed.
sanctuary are unknown. . What. is' known is:that phytoplankton: and-
other. flora planktons depend. . upon .nutrient rich waters. for.
bloomlng, and. the sanctuary area is: associated with i3
significant upwelllngs, the single largest (and only permanent) ..
West Coast. upwelling in.the Point Sal-Point Conception: area,'and_
seasonal upwelllngs at P01nt Buchon ‘and . Point Pledras Blancas. {m“

Untll recently, the 51gn1f1cance of the benthlci-

pobulatlons in. southern Santa ‘Maria: ‘Basin, now considered: to be
amgnghthe_most abumdant and  diverse: in the :world, .was-
unidentified.  Discoveries. of a new :class of chemosynthetic
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species dependant upon petrclum seeps illustrates wide gaps in
understanding of the benthic communities.

Identify indicator species for the proposed sanctuary.

El Nino occurrences have fecently been identified as
having a major influence on local biotic systems. What other
major dynamic systems should be identified for study?

Studies assuming deterministic rather than probabilistic
encounters with 1lethal toxic or long term sublethal toxic
exposures should be undertaken to fully understand such impacts
on the biotic communities.

During their southbound migration, gray whales participate
in mating rituals. The gestation periocd for the gray whale is
13 months. This implies, of course, that mating occurs within
the proposed sanctuary waters, and makes courtship rituals an
appropriate sanctuary research topic.

SANCT\STUDIES1



1. GENERAL

Kelp forest dynamics -- contributions to the web of life within
and around the forest -- the extent of influences
Microlayer and Nueston®layer of ocean surface -- can be viewed

as a nedium membrane supporting early stages of life for
numerous floral and faunal species, including bacterioplankton,
a carrier and provider for larvae, eggs, nutrients, warmth

2. SPECIFIC

Currents in the southern Santa Maria Basin -- the dynamic
interplay of the Santa Lucia escarpment, Santa Lucia Bank,
Arguello Canyon, Point Conception, San Luis Bay littoral cell

Identify locations and durations of upwelling influencing the
Santa Maria Basin biotic community

The currents and their relationship with the upwellings

Identify the planktonic populations, locations and'movement, and
influence as food source

Define the relationship of currents and upwellings with the
biotic community of the Santa Maria Basin

Characterize circumstances promoting and relationships among the
exceptionally abundant and diverse bhenthic community in the
vicinity of the Santa Lucia Bank.

To measure the effects of development and other activities,
identify and characterize indicator species for core areas and
for the sanctuary region

Nursery dynamics -- What are the exact locaticns of nurseries
~for various species? How do upwellings, the microlayer and
Nueston layer, benthic communitvies, kelp forest locations and
size, estuaries, stream and river plumes and littoral c=lls
interact? -



United States Department of the Interior

U.S. Geological Survey
Branch of Pacific Marine Geology
345 Middlefield Road, M.S. 999
Menlo Park, CA 94025

OFFICE:

3475 Deer Creek Rd.
Paig Alto, CA 94304
Tel. (415)-354-3109
Fax (415)-354-3191

12 December 1990

Mr. Karl Kempton

Departinent of County Planning and Building
Energy and Natural Resources Division
County Government Complex .

San Luis Obispo, California 93408

Dear Karl:

As we discussed on .the phone earlier, here are some suggestions for coastal
research that should . be undertaken within the marine sanctuary to develop a
comprehensive understanding of nearshore sediment-transport and the nature of -short-
term morphologma] change. At present, the US Gcologzcal Survcy is expanding its

- _/n hn RDmg]er 3

~ Oceanographer:
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Praposed Geological Research, Central California Coastal Zaone

A coasial research program for the proposed marine sanctuary along the central
California coast should answer the questions:

1. What is the geologic framcwork along the coast,
2. What are the natural transport pathways for sand; and

3. How will the coastal zane mspoﬁd to human intervention.
1. Geologic Framework

The geologic framework refers 1o the geological structure of the coastal region
and how that structure affects active geologic prucesses. A geophysical survey using
side-scan sonar and high-resolution subbottom profiler is the best way to determine the
character of the sea floor in the coastal zone. Besides showing the substrate type and
location of outcrops, the data can be used, in many instances, to identify bottom type and
areas of sand transport. Selected areas of interest, as determined from the geophysical
records, wouid be revisited to obmain samples, cores, and/or photographs. The
geophysical techniques and expertise described by Mike Field in &is letter to you can be
extended to shallow water, given the right wave conditions, although a small boat would
have to be used. The USGS, Branch of Pacific Marine Geology designed a boat to work
in the coastal zone, and has used that boat for shallow-water geophysical and sampling
studies in Monterey Bay. Coring, surficial sediment sampling, and direct observations
could be done from a boat or by divers; expertise that also resides within the Branch.

2. _Transport Paths

The nature and magnitude oF cross-shore and longshore sand transport is
important to understanding geclogical processes in the coastal zone. ~ Cross-shore
transport, which affects beach shape has both seasonal and longterm aspects. Data from
beach surveys by Branch personnsl in Estero Bay, starting in 1978 and resumed in 1986,
can be used to look at beach shape;. surveys. should be started elsewhere for the same
purpose. Longshore transport along long, sandy beaches has been extensively studied,
and transport rates and directions can be predicted with some confidence, - However,
longshore transport along rugged coastlines, such as are common inthe proposed
sanctuary, is not a. well understood process. ' The main quéstion is how far does litoral
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sand move along a coast with rocky headlands? Dats from the side-scan sonar survey
described above can be used to look for sand pathways around headlands; if any potential
pathways are identified, a sampling program would be conducted to determine the origin
of the sand. This would be accomplished by comparing the mineralogical and textural
composition of the samplcs with samples taken from local beaches. Another aspect of a
transport study is to determine transport directions by measuring the local wave climate.
Branch scientists have conducted similar studies in several areas and have the expertise to
carry out a study along the central California coast.

3_Human Impact ’

Once the geologic framework and transport pathways are known, human impact
(e.g., the construction of coastal structures, release of pollutants, and modifying of
coasial streams) can be-cvaluated. Besides applying available models to the coastal zone
within the sanctuary, background pollution levels, depth of sediment mworking by waves
and currents, and conditions adjacent to existing structures should be determined.
Branch scientists have conducted sitnilar studies, including surveys for the US Army,
Corps of Bngineers of several breakwaters and jetties in northern California.
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County Government Center
San Luis Obispo 93408
FAX 805-546-1074

DRAFT statement on coastal research in the San Luis Obispo region
Michael M. Mullin :
Marine Life Research Group ;
Scripps Institution of Oceanography, U.C.S.D.
LLa Jolla, California 92093-0218

(619) 534-2711 or 4236

The portion of the California coast from Pt. Conception to the Monterey /
Peninsula is less well known in terms of nearshore physical oceanography '
and ecology than sections to the north or south. The Southern California Bight
and Pt. Conception upwelling region have been studied by investigators from
Scripps Institution of Oceanography, the University of California, and the
Southern California Coastal Water Research Project, and the region from San
Francisco to Crescent City has recently been studied with funding from the
Minerals Management Service and Office of Naval Research. Topographically,
the latter region, with its straight coastline broken by promentories is a
better model for the coastline around San Luis Obispo than is the Southern
California Bight, with its offshore islands and banks, deep basins, and gyral

circulation of water.

N

The Minerals Management Service studied currents from Pt. Conception to
San Francisco by means of moored current meters, plus four hydrographic
surveys, in 1984-85, but the shallowest current meters which worked
reliably were at a depth of 70 m, so the shallow cumrents were inadequately
sampled. The major feature was the north-flowing Countercurrent (or -
Davidson Current) along the slope and over the shelf. There was a small
annual cycle, but variation between years was thought to be more important.

The coastal circulation is driven by the atmosphere, both through local effects
and remotely. The resultant circulation of coastal waters leads to a rich biota
through several processes, of which spring/summer upwelling of cool,
nutrient-rich is the most conspicuous. While investigations of the upwelling
process have usually included a service component in meterology, modern
dynamical models of coastal circulation have not been applied to the '
climatology of the marine layer on the U.S. West Coast. Thus, there is need to
investigate the atmospheric forcing and the response of coastal waters as a
unified problem in air/sea interaction, and to do so for long enough that .
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interannual variability can be detected. Work off northern California suggests
that upwelling, or at least the cross-shelf transport of water out of the coastal -
zone, is-not a broad, continuous process, but rather one which is highly
energetic at specific, topographically influenced locations.

In terms of marine fauna and flora, the San Luis Obispo region is important
because it lies just to the north of the major faunal discontinuity at Pt
Conception. Thus, the region represents the southern end of many
distribution patterns or species.

Distribution patterns, population dynamics, and/or individual survival of
virtually all marine organisms are affected by water motion. Because most
organisms either spend their entire lives in the water column, or have larval
stages there, they are subject to advection and mixing, and gross physical
transport during some stage of the life history has major impact. Any coastal
population must somehow maintain itself in a suitable habitat in spite of
longshore and cross-shelf advection and mixing that act to disperse .it to
(perhaps) less favorable habitats. The advective and mixing processes vary
in time, location, and depth, and hence interact with the reproductive
seasonality and with behavior of the organisms to determine where (or
whether) the populations will wax or wane.

Similar physical forcing affects the spread of pollutants of various kinds, and
determines where such pollutants are likely to have most adverse effects.
Particularly critical, but lacking in many published studies, are measurements
of coastal circulation at depths between 3 and 10 meters, even though these
currents play an important role as intermediaries between conditions farther '
offshore and the still shallower currents driven by locally breaking waves in
the surf zone. Ecologists working on kelps and bottom-living animals are
probably better informed about this region than are physical oceanographers,
since it 1+ accessible by SCUBA. However, the ecology of larvae in the water
column in this zone is essentially unknown.

The effects of physical processes on the ecology of the nearshore zone
(intertidal and shallow-water benthos) are especially apparent (even to the
general public) in the recruitment and popuiation structure of sessile

_ (attached) organisms.. Mesoscale variability in flow is affected by coastal

topography; as noted above, upwelling tends to dominate flow along
headlands, and eddies form within bights, and these have very different
implications for larval dispersal and recruitment. In a strong upwelling
region such as.the California central coast, interannual variations in flow (such:
as El Ninos) may have strong effects on recruitment rates and community
composition. [For example, Ei Ninos-have. been associated with. major
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recruitment events in Pismo clams.] Sea urchins, which are still recruiting
abundantly in the Monterey region despite sea otter predation, would be an
especially useful organism for studying nearshore recruitment in relation to
physical processes. They are widely distributed and easily sampled, and
identification is unambiguous and growth rates are known for many areas, so
population structure is likely to integrate at least a few years of recruitment

history.

Variability in exposure to wind and waves 1is likely to control keip community
stucture. Areas with some degree of protection are more likely to support the

giant kelp, Macrocystis_ pyrifera - an organism of ‘considerable economic
importance, as it is harvested for the production of alginate and shelters

abundant populations of sports fish. Areas of highest exposure tend to be
dominated by smaler or annual kelps of no economic value, which also offer

less refuge to fish populations.

Because of this variability of physical processes and ecological interactions in
time and space, direct collaboration between biologists interested in
population dynamics and community structure and physical oceanographers
must be encouraged - the problems of importance to ecology require
considerable insight into the design of sampling programs, physical
measurements made concurrently with the biological sampling, and informed
interpretation of these measurements. It is not longer sufficient to rely on
"average” or "typical” physical conditions reported by past studies, even
where these exist, and the San Luis Obispo region lacks information even for

this general description.

Therefore, marine research in the San Luis Obispo region should emphasize a
close coupling on local scales between atmospheric (winds), physical
oceanographic (currents and dispersion) and ecological (reproduction,
behavior, distribution) investigations, planned so as to support each other.
Investigation should be on theé ecosystem level, emphasizing particular
species because of their pivotal ecological roles or economic/social
importance, but nevertheless trying to understand the coastal marine
ecosystem as a whole; 'in the context of the physical forces which control it.
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CENTRAL COAST NATIONAL MARINE SANCTUARY
KELP FOREST RESEARCH NEEDS

While the area of the propased Central Coast National Marine Sanctuary consists
of a variaty of habitats that support many important marine resources, attention is
given here to research needs associated with the proposed sanctuary’s kelp
forest resources.

Most of our understanding of kelp forest ecology in California is derived from
studies conducted in southern California and in Monterey Bay. Both these
regions have several marine laboratorias actively engaged in field and laboratory
research. Information from kelp forest studies ¢conducted in the Channel Islands
National Marine Sanctuary, Channel Islands National Park, the Los Angeles/San
Diego region, and in the proposed Monterey Bay National Marine Sanctuary are
cleariy applicabls in formulating management strategies and general ideas about
kelp forest community dynamics throughout California, but site specific studies in
the proposed Centrat Coast National Marine Sanctuary should be considered to
account for possible spatial differences in kelp forest functioning that may exist
between study reg:ons

While baseline species inventory studies should be a high priority in the proposed
sanctuary, research should continue towards refining our understanding of the
physical and biologicali mechanisms and processes that structure and regulate
kelp forest communities. This includes studies on population dynamics and the
importance of species interactions, such as competition for space and light,
?rgtzing, and predation, and the functiocnal role and significance of physical
actors.

Research programs should be developed such that individual studies.within the
program contribute to a final goal of a multi-species model of kelp forest
community dynamics. It is well documented in the scientific literature that there
can be large differences in the structuring and functioning of kelp forests over
spatial and temporal scalas, and future research programs should be developed
such that the findings account for this variation.

The following are suggested areas of research needed to refine our
understanding of the ecological importance and value of kelp forests in California,
and to help resolve some of the uncertainties that still exist in our knowledge of.
kelp forest ecology.

Baseline inventory of kelp forest rgsources in the Duosed Central Coast
National Marine Sanctug[y

_Comprehensuve spec:es mventones and habrtat descnptlons need to:ba: oomplled
in order to identify: specific geographical areas of important fisheries.and areas:
with species-which are listed.as threatened and:-endangerad or are of special-
ecological lmportance The-inventory would provide baseline informatior and -
criteria necessary-10. formulate.appropriate management objectives and poltcnes
for the protechon of the sanctuary resources. - i .




Kelp forest population dvnamics:

Baseline studies should include assessments of stability, age composition,
recruitment, and population turnover of major species in areas of the proposed
Central Coast National Marine Sanctuary. Whether kelp forest species persist
mostly by means of long-lived adults or by short-lived individuais with frequent
turnover by recruitment are factors necessary to determine the sensitivity and
resilience of the principal kelp forest species in the proposed sanctuary region.
The results would largely be site specific, and thus, several areas differing in
environmental settings such as wave exposure, depth, and substrate type would
need to be studied. '

Structuring forces and the requiation of kelp forest resources in the proposed
Central Coast Marine Sanctuary:

Principal structuring mechanisms and their interactions in regulating species
abundances in the proposed sanctuary should be assessed by site specific
analyses. These shouid include the effects of storm disturbances, competition,
and grazing and predation. The resuits should be compared to models on the
role and significance of structuring forces developed from studies conducted in
other ragions.

Differences in kelp forests and offshore submarine rocky reef habitats as

important areas of rockfish {Sebastes spp.} recruitment:

Aithough the same fish species that are associated with kelp forests also occur in
areas devoid of any keip, there is no quantitative information on how these
habitats differ in fish abundance and production. Rockfish, in particular, are an
economically and ecologically important resource on the central California coast.
Furthermore, they are relatively long-lived, and individuals tend to remain within
the same general area or kelp forest from juvenile through adult stages of growth.
Future studies should assess how nearshore kelp forests function as nursery
grounds for rockfishes, and how these compare to adjoining habitats without kelp
and to habitats in deeper water offshore.

Specific values of kelp species as habitat for rockfish:

itis recognized that kelp forests, in general, enhance fish production by providing
important nursery habitat, foraging areas, and protective cover, particularly for
rockfishes. Howaevaer, little is known on the significance or habitat value of the
-individual kelp species within a'kelp forest. Central California’s Kelp forests are
comprised of a mixture of surface and subsurface canopy-forming kelp species.
Although all these kelps can co-occur within a single kelp forest, typically one or
more species will be the numaerically predominant-form. - For-example, many large
kelp.-forests consist of dénse stands.of bull kelp (Nereocystis:luetkeana) while
others are dominated by giant-kelp (Macrocystis pyrifera). -While these may be
the predominant speciés, .dense stands of bladder chain kelp (Cystoséira = - -
esmundacea)-also.commonly:occur on the shoreward fringe ‘of these kalp forésts,
and dense patches of palm kelps (Pterygophora californica and Laminaria =~
sefchellii) form thick subsurface canopies in patchy areas underneath the surface
canopy. Future research programs should include studies to determine which
species or guild of species are most important as rockfish habitat, and which
commercially important rockfish species utilize different features of a kelp forest
during different phases of their life history. :



Kelp forests as a limiting habitat resource for rockﬁsh racruitment:

Little is known on how the size, structure, and density of kelp in a kelp forest
relates to how fully the available habitat is utilized by rockfishes in early stages of
growth. Future research should assess the juvenile rockfish carrying capacity of
kelp forests and datermine if kelp forests are utilized at optimal levels of carrying
capacity, and whether more kelp habitat can enhance yearly rockifish recruitment.
Concurrent studies should be carefully designed and implemented to determine if
kelp enhancement acts only to concentrate or attract fish populations rather than
provide more habitat for greater recruitment success. This question has arisen in
artificial reef projects, in which the major goal of artificial reefs is to increase kelp
habitat for fish production. Howaever, somae feal that this effort tends to
concentrate fishes, and consequently artificial reefs are sometimes referred to as
*fish attraction devices™ (FAD’s).

Timing of rockfish recryitment and seaéonal kelp growth:

In central California the growth and abundance of kelp species is saasonal with
greatest densities and frond development occurring during spring-fall. There is
no information on how variations in the yearly timing of kelp development affects
the same-year success of rockfish recruitment in the kelp forest.

The effacts of qgiant kelp (Macrocystis pyrifera) harvesting on associated
invertebrate and fish populations:

The commaercial harvesting of giant kelp is regulated by the State of California, in
which harvesting is restricted to the removal of only the surface canopy fronds.
Presently, giant kelp in the proposed sanctuary region is not harvested on alarge
commercial scale, as most harvesting occurs in southern California. Harvesting
on a very small scale prasently occurs in the Avila/Shell Beach area to provide
food for local commercial abalone reating facilities. Previous studies have
revealed that harvesting does not cause substantial losses in kelp associated
invertebrate and fish populations. Surface canopy removals tend to enhance the
growth of juvenile and shorter keip fronds which subsequently reform the surface
canopy.

Dnft kelp export/import studies;

The fate of kelp material is largely determined by the life histor; of the particular
kelp spacies and the severity of winter storm disturbances. Detached kalp in drift
stages is cast up on beaches where bio- and mechanical-dagradation occurs.
Howaver, large quantities of drift kelp. also sink and are transported by currents to
offshore regions where they contribute organic matetials important to deep-water
community food chains; as demonstrated in recent studies conducted by the:: .
Monterey-Bay Area Research Institite.in the Monterey Submarine Canyon: "' . . -
Estimates of total biomass-production in the proposed Ceritral Coast Néti_c’:nal;
Marine Sdnctuary shéuld b integrated-with-existing information to asséss the .
quantity of drift kelp which remains within the kelp forests and how mtchis
exported from the nearshore system. Concurrent studies should assess how drift
kelp is utilized by animal species in the drift and degradation phases.



Giant kelp (Macrocystis pyrifera) as a source of fusis and as an atmospheric

carbon dioxide sink:

Assessing giant kelp as a source of alternative fuel supplies remains in the
technological and economic feasibility stages. [n addition, the possibility of
conducting studies on this species as an atmosphenc carbon dioxide sink and
oxygen source are being discussed.

Fishery impacts associated with kelp loss and recovery:

The Minerals Management Service is studying intertidal community recovery in
select shoreline habitats in California. Small experimental plots were initially
defaunated and then subsequently monitored over a period of several years to
assess the sequence of specias recolonization and growth. Similar man-induced,
expernimental disturbance studies should be conducted in subtidal kelp forest
*habitats in centrai California to provide an index of species recovery by an
example "worst case® scenario of environmental damage. The studies should
include observations of how the loss of surface-canopy forming kelps and the
algal understory affect associated fish and invertebrate assembiages, and how
recovery takes place.

Density dependence in fish populations:

Presently there is a lack of sufficient information on growth and mortality rates of
fish populations in high densities as compared to fish in lower densities.
Availability of kelp forest habitat, food resources, and the intensity of predation
have been shown to be important density dependent factors in the survival and
growth of kelp forest fish species.

Larval rockfish distrbution, abundance, and transport:

Research is needed on larval rockfish (icthyoplankton) distribution, abundance,

and transport. Concurrent studies could be implemented to assess whether :

specific kelp forests, offshore rocky reefs, or larger geographic areas could be set

aside from fishing with the goal of creating a population of longer-lived adults to

f:-._llu'gment icthyoplankton recruitment for other areas which are open to the
sheries. ' '

Commercial, g‘ artyboat, and skiff fisheries monitoring:

Specific long-term data on catch per unit effort, location, and species lengths is.
necessary to determine whather fish populations are supporting the fisheries ar if
standing stocks are at risk of declining. Data collections, skippers logs,.and. -.
monitoring need to be more comprehensive.and refined in order to provide more
detailed descriptions of fishery harvests per specific location than whatis -
presently available. -~ =~ . . . . :



Relationship of upwelling strength and kelp forest productivity:

Increases in kelp growth and productivity are associated with oceanographic
upwelling events. Upwaelling strength varies from year to year, and these changes
should be compared to concurrent observations on kelp growth and productivity.
The California State Depariment of Fish and Game is presently investigating the
relationship of upwelling strength and rockfish recruitment. Similar studies could
be implemented to assess the acological importance of large scale
oceanographic changes on kslp and understory algal growth and productivity.

Sea otter monitoring:

During the mid-1970’s the southward migratory arrival of sea otter (Enhydra lutris)
populations into San Luis Obispo County resulted in significant removals of kelp
grazing red sea urchins (Strongylocentrotus franciscanus) and the consequent
expansion of kelp forasts along the coast. The ecological relationship among
Kelp, sea urchins, and sea otters as an important kelp forest structuring force
(keystone spacies) is well documanted in the literature. Future studies need not
focus on this area of research, but monitoring of sea otter populations, as
presently done by the California State Department of Fish and Game and the U.S.
Fish and Wildlife Service, should continue. '

Economic values of kelp forests:

Presently, there is no standard method with which to calculate an economic value
for kelp forests. Politicians and resource managers often seek to obtain a
monetary value to a given ecosystem for a decision making tool. This has been
attempted for other ecosytems, and the methodologies are typically complex. For
a single target species in a kelp forest, the mathology can be relatively simple,
such as detarmining the economic value of giant kelp to the commarcial
harvesting industry. However, attempting the samae for a kelp forast acosystem
becomes further complicated because of the inability to transfer and combine
ecological importance rankings of the various species and commercial,
recreational, and aesthatic values to derive a monetary figure. Typically, any
value that is presently derived is subject to criticism. Future research should
perhaps begin to assass the feasibility and appropriatenass of applying other
acosystem valuation theories to kelp forests.



ROBBRT 0, GIBSON, Archacolozist

P.O. Box 102, Paso Robles, CA 93447-0102
Telephone: (805) 238-5411

Decembsr 5, 1990

Karl Kempton

SLO COUNTY PLANNING DEPARTMENT
COUNTY COURTHOUSE

San Luis Obispo, CA

Dear Kari:

Archaeological sites are time capsules containing information
about the ancestral Chumash and their environment. Especially rich
in paleo-environmental information are coastal sites.

The assemblage of shellfish fragments can be used to
- reconstruct the adjacent sea habitats exploited by the inhabitants of
the site. The absénce of Cerithedia sp. (Unicorn shell) indicates. the
absence of an established salt water lagoon environment like Morro
Bay. However, the presence of the Bent-nosed clam (Macorha sp)
indicates :a mudflat with some freshwater intrusion. Mussel (Mytilus
sp.) suggests an-open ‘rocky coast, usually with a-sea stack; flat
rocky shelf, while Turban’ (Tegula) indicates-a gravel, cobble rocky
beach. Changes .in shelifish frequenc:es In sites from bottom to top
can be used to study the: changes in. the -natural environments near the
sites, as bays are formed, silt in, and then-replaced by fresh: water
marshes.

Sites often contain fragments of plants, often charred, such a
acorn hulls, fragments of yucca plant, or tiny seeds fro grasses and
other plants. Between 5,000 and 8,000 years ago, there was an
change in many parts of California in climate and plant communities.
The main-change is from Pines to Oaks as weather became drier.
Pollen from plant communities is also contained -in. the soil of .
archaeological sites, and changes in the pollen record from the
bottom to the top of the site is useful for studymg changxng piant
communities and -climate, rainfall ete.

Plant seeds and- pollen can aiso be used to study the antiquity
and distribution of specific plants, somstimes of currently .rare or
endangered species. .



Coastal archasological sites usually contain fish bones, and
certain species are known ta be camman during Ef Nino and absent
during other times. Long term study of fish species could be used to
reconstruct weather and sea temperature patterns than go back
thousands of years.

Sea shells also can be used to measure the amount of upwelling
of older ocean waier which is an indication of how rough the coast
was and specific shore conditions. Measurement of ratios of
radiocarbon-12 and radiocarbon-13 in ancient shells can be used to
develop upwelling models in specific areas of the coast.

Also sea mammal bone in sits of different time periods can be
identified to species and the distribution of various types of sea
mammals can be determined. The presence of immature sea
mammals in sites can indicate the location of rookeries and changing
migration patterns of various species can be studied.

Soil studies of archaeological sites can yield information on
climate, rainfall, flooding, coastal erosion,. movement of sand dunes,
and plant communities. The study of soil chemistry in archaeological
sites is one of the newest developing areas of research in
archaeology.

The sites also contain information. about the development of
the Chumash culture. Social scientists and archaeologists study the
relationship, both short and long term between culture and
environment. They can study the stresses and responses of the
Chumash cuiture. The study the relationship between stresses and
invention and the changing rolls of religious political, social and:
economic systems

As time capusels, archaeological sites can be the focal pomt of
interaction beteén’ native people and modern society. The interaction
can teach each better ways to interact and how to.respect other
cultures.

These are just a few- 1deas Sorry for the delay, things are very
busy. 1 will develop them better for this Sat.

Robert O. Gibson
- Archaeologist




United States Department of the Interior
Geological Survey

Branch of Pacific Marine Geology
345 Middiefield Road, MS 999
Menlo Park, California 94025

December 8, 1980

Mr. Karl Kemptan

Dept. of County Planning and Building
" Energy and Natural Resources Divigion

County Government Complex

San Luis Obispo, CA 93408

Dear Kail,

As we discussed on the phone yesterday, | am sending some guidelines on the
geological research that should be undertaken in the Santa Maria Basin to develop a
comprehensive understanding of the seafloor morphology and deposits and the
geologic processes that are active at pfesent. We have found through our collective
studles that detalled side-scan sonar and acoustic profile mapping. coupled "with
bottom samples and photographs and real-time measurements of current stresses and
sediment transport, provide the information crucial for understanding the continental
shelf environment. | am enclosing copies of some studies that lllustrate this approach.
If you have questions please phonie me at 415-354 3088, (FAX: 415 354—31 91)

Smcerely

- Michael E. Field -

Copies: D. Cacchione
B. Edwards

rim

"
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Proposed Geological Research, Santa Maria Basin

in order to achieve a thorough documsentation of the seafloor ¢character and
aclive geologic processes on the surface of the Sania Maria Basin, a three-phase
research program is proposed. The phases are:

1) Regional side-scan sonar and high-resolution acoustic surveys;

2) Reconnaissance and detailed bottom sampling and photography; and

3) Monitoring of bottom currents and sedimant transport.
1. Side-scan sonar/acoustic surveys

The best approach for assessing, on a regional basis, the character of the
seaflogor (8.g., substrate type, location of rock outcrops) and the long-term record from
active geologic processes (e.q. gas seep craters, fault scarps, landslide deposits,
whale gouges, sediment bedforms) is by comprehensive survey with side-scan sonar
and high resolution acoustic profiling. Both data sets need to be acquired digitally with
state-of-the-arnt systems. Side scan images need to be computer processed to make
geometric and radial corrections and produce anamorphosed, slant-range corrected
undistorted images. The survey must be navigated with high precision navigation
control, and trackiines must be established such that adjacent sonar images overiap
one another; these conditions will provide for computer mosalcking of the data into a
single large acoustic map. The frequency employed and the swath width between
profile lines will depend on the water depth; for planning purposes a frequency of
between 50 and 120 kHz and a line spacing of 150 m should be used. if overiapping

iimages of the entire area cannot be acquired because of time or financial constraints,
then reconnaissance lines should be run throughout the entire region and closely

spaced lines run over selective areas of interest for representative mosaics. The
USGS (Pacific Marine Geology Branch) has pioneered the use of computer

- processing for developing side-scan sonar mosaics of the <eafloor and has the

equipment and expetience to perform such studies. Several private comparnies
possess the necessary equipment, but their capablmy and experiente wnth compurer
processung of mosatckmg are unknown,

A fotlow-up study Is necessary to obtain samples and photographs that ground- :
truth™ or verify the interpretations made from sonar images and acoustic profiles.

' Photographs are useful for |dent|fy:ng the “freshness” of sand waves and ripples, the

presence of gas bubbles near craters, small-scale evidence of sediment instability,
and other features that need to bé observed directly. Samples collected. by box-, .



gravity-, and vibro-corers will provide control in sediment lithology, age, and history of
the surface deposits and allow for interpretation of sonar images and acoustic profiles
with a high degree of confidence.
3. Beal-time measurement of near bottom currents

The centrat Califarnia coast is a high energy envirenment and the seafloor
shows svidence of transport of sand and silt particles. Measurement of the fluid
processes that transport sediment--as well as fluxes in the pattern and intensity of
upwaelling--can best be made using multi-sensor moorings and tripods. The USGS
GEOPROBE. for example, Is capable of monitoring waves, tides, currents, and
sediment concentration for perlods up to three months using a prassure gauge, four
" alectromagnetlc current meters mounted with 1.2 m of the seabed, two LED '
transmissometers, four optical backscatter sensors, and a 35 mm bottom camera; other
instruments can be added. Devices such as this, because they racord data on time
scales long enough to document variation in near-bottom conditions and catch peak
events, are the most reliable techniques for collecting environmental data that can be
correlated with sample and side-scan results.




RESOLUTIONS OF SUPPORT
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PACIFIC FISHERY MANAGEMENT COUNCIL
Metro Center, Suite 420
CHAIRMAN 2000 SW First Avenue EXECUTIVE DIRECTOR
Richard A. Schwarz Portland, Oregon 97201 Lawrence D. Six
Phone: Commercial (503) 326-6352
FTS 423-6352

November 29, 1990

Mr. John von Reis

Depantment of Planning and Building
San Luis Obispo County

County Government Center

San Luis Obispo, CA 93408

Dear Mr. von Reis:

At its November 1990 meeting, the Pacific Fishery Management Council (Council) adopted the
recommendation of its Habitat Committee to support the concept of creating a California Central
Coast National Marine Sanctuary along the lines of the proposal in your letter of September 17. The
Council will assist as appropriate to help guide the specific details of its creation.

In general, the Council believes the sanctuary will be most effective and beneficial if it is contiguous
with the Monterey Bay National Marine Sanctuary. There should be no new ol drilling or leasing
allowed within the sanctuary and the southemn boundary should be set to exclude all present oil
drilling. Regulations within the sanctuary should not impede state and Council management.

The Council believes a review of the proposed Central Coast National Marine Sanctuary (extending
southward from the Monterey Sanctuary to the vicinity of Point Sal and out 40 nautical miles off
shore) will show that it contains nationally significant and diverse populations of fish and marine
mammals, critically important productive habitat which is deserving of protection from comammatlon
and pollution, and areas of aesthetic beauty and scientific importance.

We will formally advise the National Marine Fisheries Service of the Council's suppOn int this malter .
and look forward to the realization of the proposed . California Central Coast National - Marmf:'

Sanctuary.
pingerely,
Gdl ) 0
‘\:-.‘fr-"\.- \’.,-E--‘ 3 .(,‘:": :;': 3
: Richard.A- Schwaiz
Chairman
ICC:mmp

cc: -Council Members
PCFFA



Morro Coast Audubon Society, Inc.

A Non-Profit Organization

November 17, 1990

John von Reis, Project Manager
Planning Department

County Government Center

San Luis Oispo, CA 93408

Dear Mr. von Reis;

The Morro Coast Audubon Society passed the following resolution
in support of Mational Marine Sanctuary status for the Central
California Coast. :

Whereas the Morro Coast Audubon Society recognizes the importance
of the coastal wetlands and oceanic areas as critical habitat for
a diverse flora and fauna. And whereas these areas are of
specific importance to birds living within and migrating along
the Pacific TFlyway. And whereas several endangered species
reside within these coastal wetlands and oceanic areas. And
whereas these habitats are under numerous threats from develop-
ment, pollution and misuse.

We therefore pass this resolution to support the enactment of
National Marine Sanctuary status for- the Central California
Coast.

Crr

Ron Ruppert, fesiaéht
Morro ‘Coast Audubon Society

Post Office Box 160 --Morro Bay, California' 93442

PR VY
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The following resolution is now offered and read:

WHEREAS, The proposed Central Coast National Marine Sanctuary
embodies . special, nationally significant marine and codependent
onshore resources including abundant populations of diverse
marine mammals, significant fisheries stocks, major oceanic
upwellings, areas of great aesthetic beauty and scientific

importance, and a great number of additional working biota

" features and characteristics that warrant protection undex the

National Marine Sanctuary Program; and

WHEREAS, Public necessity and resource value justifies the-
need for a comprehensive and coordinated conservation and
management plan for the geographic area within the boundaries of
the proposed sanctuary, as a part of the HNational Marine
Sanctuary Program; and - ‘

WHEREAS, therneed to support, promote, and coordinate
scientific research on, and monitoring of, the coastal resources
be an integral part of the management plan; and _

‘'WHEREAS, the pledge for commitment to enhance publlc
awareness, understanding, apprec1atlon, and wise use of the
marine environment be outlined in the management plan, and

WHEREAS, to facilitate, to the extent compatible with the
primary objective of reeource protection all public and private
uses of the resources of the proposed sanctuary marine area not
prohlblted pursuant to other authorities.

NOW, THEREFOR.E BE IT RESOLVED tha‘ F‘me_ndq of the
Est Meocr 1y endorses de51gnat10n of the Central Coast

Natiofial Marlne Sanctuary in the waters off the central coast ‘of

Callfornla, and supports the efforts of c1tlzens, organlzatlons,

and fhe' county of San Luis Obispo in reaching this goal.

Adogted -i07a3-g0 . Quheba .

u’utanni F\ hi&céﬂﬂﬁfl.::
PF&S\Aen*



Department of Planning and Building
San Luis Obispo County

Alex Hinds., Director

Bryce Tingle, Assistant Director

Bamey McCay. Chief Building Official

Morma Salisbury. Administrative Services Officer

RESOLUTION SUPPORTING THE PROPOSAL OF
CENTRAL COAST NATIONAL MARINE SANCTUARY DESIGNATION

WHEREAS, The proposed Certral Ocast Naticonal Marine Sanctuary embodies
special, nationally significant marine and codependent onshore resources
including abundant populations of diverse marine mammals, significant
fisheries stocks, major oceanic upwellings, areas of great aesthetic beauty
ard scientific importance, and a great mumber of additional working biota
features ard characteristics that warrant protection undér the National
Marine Sanctuary Program; and

WHEREAS, public necessity and resource value justifies the need for a
camprehensive and coordinated conservation and management plan for the
geographic area within the baundaries ¢f the proposed sanctuary, as a part
of the National Marine Sanctuary Program; and .

' WHEREAS, the need to support, pramote, and coordinate sé_ientific
research on, ard monitoring of, the coastal rescurces shauld be an integral
part of the maﬁaqement plan; and '

WHEREAS, the pledge for commitment to enhance public awareness,

- urnderstanding, apprecmtxm, a:ﬂnseuseof the marine envlronme.rrt sl'mld
be outlined in the management plan. and

WHEREAS, to the e_xtent ccnnpatlble Qlth the prlmary obJectlve of_
resource protection, all p.].bllc and prlvate uses of the resourca of. the_ -
proposed sarctuary manm area mt prdublted p.rrsuant to c"he.r authorltles_-.- .
should be fac111tated’ ‘ : .

NOW THEREFORE BE IT RESOLVED that Arquello Gro“}?r LOS padres .
Chapter, Sierra Club,  erdorses dsslqnatlm of the Central Coast Nat10na1

Marine Sart:tuazy in the waters. off the. central cocast of Califormia, .and
supports the efforts of-citizens, orqanizations, and the Cournty of San luis

Obispo in reaching this god_l.

County Government Center + San Luis Obikpa = Caldarma O LINA - (ANS) S49.5600



The following resolution is now offered and read:

WHEREAS, The proposed Central Coast National Marine Sanctuary
embodies special, nationally significant marine and codependent
onshore resources including abundant populations of diverse
marine mammals, significant fisheries stocks, major oceanic
upwellings, areas of gqreat aesthetic beauty and scientific
importance, and a great number of additional working biocta
features and characteristics that warrant protection under the
National Marine Sanctuary Program; and

WHEREAS, Public necessity and resource value justifies the
need for a comprehensive and coordinated conservation and
management plan for the geographic area within the boundaries of
the proposed sanctuary, as a part of the National Marine
Sanctuary Program; and

WHEREAS, the need to support, promote, and coordinate
scientific research on, and monitoring of, the coastal resources
be an integral part of the management plan; and

WHEREAS, the pledge for commitment to enhance public
awareness, understanding, appreciation, and wise use of the
marine environment be outlined in the management plan, and

WHEREAS, to facilitate, to the extent compatible with the
primary objective of resource protection, all public and private
uses of the resources of the proposed sanctuary marine area not
prohlblted pursuant to other authorities.

.NOW, THEREFORE, BE IT RESOINED that .4/6;, 177291 Ziéz%bm)
C:‘llﬂ%%idJ[ (1§£0%!" endorses de51gnat10n of the Central ‘Coast
Natlonal Marlne Sanctuary in the waters off the central coast of
Callfornla, and supports the efforts of citizens, organlzatlons,

and the County of San Luls 0b15p0 1n reachlng this goal

g“@é& prnw 0 Wb Leler ).._

C /uumMZ)
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SAN LUIS OBISPO AREA COORDINATING COUNCIL
RESOLUTION NO. 90-08

RESOLUTION SUPPORTING THE PROPOSAL OF
CENTRAL COAST NATIONAL MARINE SANCTUARY DESIGNATION

WHEREAS, the proposed Central Coast National Marine Sanctuary
embodies special, munationally significant marine and codependent onshore
resources including abundant populations of diverse marine mammals,
significant fisheries stocks, major oceanic upwellings, areas of great
aesthetic beauty and scientific importance, and a great noaumber of
additional working biota features and characteristics that warraat
protection under the National Marine Sanctuary Program; and

WHEREAS, public necessity and resource value justifies the need for a
comprehensive and coordinated conservation aund manageme&t plan for the
geographic area within the boundaries of the proposed sanctuary, as a
part of the National Marine Sanctuary Program; and

WHEREAS, the need to support, promote, and coordinafe scientific
research on, and monitoring of, the coastal resources should be an
integral part of the management plan; and

WHEREAS, the pledge for commitment to enhancé public awareness,
understanding, appreciation, and wise use of the marine environment
should be outlined in the ménégément plan; and

WHEREAS, to the extent compatible with the primary objective of
resource protection, all public and prlvate uses of the resources of the
proposed sanctuary marlne area not proh1b1tgd pursuant to other
authorlgles should be fac111tated N .

NOW, THEREFORE, BE IT RESOLVED the San Luls OblspO ‘Area Coordlnatxng
Council endorses. de51gnat10n of the Central Coast Natlonal Marine
Sanctuary in the vaters. off the central coast of Callfornla, and supportg
the efforts of c1t1zens, organ1zat10ns, and the County of San Luis Oblspo

in reaching this goal.
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On wmotion of Delegate Sheetz, seconded by Delégate Blakely, and op
the following roll call vote, to-wit; the foregolng resolution is hereby

adopted this 19th day of September, 1990.

AYES: Delegates Sheetz, Blakely, Ovitt, Moots, Borgeson, Ekbom,
Rappa, Iversen and President Morrow

NOES: None. .

ABSENT: Delegates, Coy, Johansoa and Delany

Dick Morrow, President

SAN LUIS OBISPO COUNTY AREA
COORDINATING COUNCIL

ABSTAINING: None.

ATTEST:

 Prtd Lo Gt~

Ronald L. De Carli, Executive Director
San Luis Obispo Area
Coordinating Couancil

APPROVED AS TO FORM AND LEGAL EFFECT

JAMES B. LINDHOLM, JR.
County Counsel

() '

.BY=._- \3-@%

FDepUtY]Cou%f%:ggznsel

Pated: \Dll 9 /’ib‘- ,

RD/ c1/0746-1(2)
10-05-90
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RESOLUTION NO. 119-90

A RESOLUTION OF THE ATASCADERQ CITY COUNCIL
ENDORSING DESIGNATION OF
THE CENTRAL COAST NATIONAL MARINE SANCTUARY
IN THE WATERS OFF THE CENTRAL COAST

WHEREAS, The propeosed Central Coast National Marine Sanctuary
(see attached Exhibit A) embodies special, nationally-significant
marine and codependent cnshore resources, including abundant popu-
lations of diverse marine mammals, significant fisheries stocks,
major oceanic upwellings, areas of great aesthetic beauty and
scientific importance and a gredt number of additional working
hiota features and characteristics that warrant protection under

the National Marine Sanctuary Program; and

" WHEREAS, Public necessity and resource value justifies the
need for a comprehensive and coordinated conservation and manage-
ment plan for the geographic area within the boundaries of the
proposed sanctuary, as a part of the National Marine Sanctuary

Program; and

WHEREAS, the need to support, promecte and coordinate scien-
tific research on, and menitoring of, the coastal resources be an
integral part of the management plan; and

WHEREAS, the pledge for commitment to enhance public aware-
ness, understanding, appreciation and wise use of the marine
environment be cutlined in the management plan; and

WHEREAS, to facilitate, to the extent compatible with the
primary objective of resource protection, all public and private
uses of the resources of the proposed sanctuary marine area not
prohibited pursuant to other authorities.

NOW, THEREFORE, BE IT RESOLVED THAT the Council of the City
of Atascadero endorses designation of the Central Coast National
Marine Sanctuary in the waters off the central coast of California,
and supports the efforts of citizens, organizations and the County
of San Luis Obispe in reaching this geoal. .

On moticon by Councilmember Dexter , Seconded by Council-
member Nimmo , the foregoing resolution is hereby adopted in

its entirety on the following roll-call vote:

AYES: Councilmembers Shiers, Borgeson, Nimmo, Dexter, and Mayor ﬁilley
NQES: None
ABSENT: None .

ADOPTED : 10/30/90



RESOLUTION NO. 119-90 (cont‘'d)

CITY OF ATASCADERG, CA

"WEE DAYRRA, City]/Clerk FOSERT B. LILLEY/ Mayor

APPROVED -AS TO FORM:

ARTHER R. MONTAYDON, City Attorney



RESOLUTION NO. 90-I14Q

RESOLUTION OF THE CITY COUNCIL OF THE CITY OF GROVER CITY
ENDORSING DESIGNATION OF THE CENTRAL COAST NATIONAL HMARINE
SANCTUARY IN THE WATERS OFP THE CENTRAL COAST OF CALIFORMNIA

HWHEREAS, the proposed Central Ccast National Marine Sanctuary
embodies special, nationally significant marine and codependent
onshore resources including abundant populations of diverse marine
mammals, significant fisheries stocks, major oceanic upwellings,
areas of great aesthetic beauty and scientific importance, and a
great number of additicnal working biota features and
characteristics that warrant protection under the National Marine
Sanctuary Program; and

WHEREAS, public necessity and resource value justifies the
need for a comprehensive and coordinated <conservation and
management plan for the geographic area within the boundaries of
the proposed sanctuary, as a part of the National Marine Sanctuary
Program; and

WHEREAS, the need to support, promote, and coordinate
scientific research on, and mdnitoring of, the coastal resources
be an integral part of the management plan; and

WHEREAS, the pledge for commitment to enhance public
awareness, understanding, appreciation, and wise use of the marine
environment be outlined in the management plan, and

WHEREARS, to facilitate, to the extent compatible with the
primary objective of resource protection, all public and private
uses of the resources of the proposed sanctuary marine area not
prohibited pursuant to other authorities.

NOW, THEREFORE, BE IT RESOLVED that the City Council of the
City of Grover City hereby endorses designation of the Central
Coast National Marine Sanctuary in the waters off the central coast
of California, and supports the efforts of citizens, organizations,
and the County of San Luis Obispo in reaching this goal.

On motion by Council Member Comstock, second by Council HMember
HMunroe, and carried on the following roll-call vote, to wit:

AYES: Council Members Comstock, Munroe, Forister, Santos,
HMayor Ekbom

NOES: Ncne
ABSENT ! None

the foregoing RESOLUTION NO. 90-110 was PASSED, APLROVED and
ADOPTED this 1lst day of October, 1990,

HAY DAVID R. EKROM

ATTEST: -
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RESOLUTION NO. 130-90

A RESOLUTION OF THE CITY COUNCIL OF THE. CITY OF MORRO BAY, ANNOUNCING
FINDINGS AND ENDORSING DESIGNATION OF THE CENTRAL COAST NATIONAL
MARINE SANCTUARY IN THE WATERS OFF THE CENTRAL COAST OF CALIFORNIA

THE CITY COUNCITL
City of Morro Bay, California

WHEREAS, on the 8th day of October, 1990 the City Council of the
City of Morro Bay held a duly noticed PUBLIC HEARING to consider the
endorsement of the designation of the Central Coast National Marine
Sanctuary in the waters off the central coast of California:; and

WHEREAS, the proposed Central Coast National Marine Sanctuary
embodies special, nationally significant marine- and codependent
onshore resources including abundant populations of diverse marine
mammals, significant fisheries stocks, major oceanic upwellings, areas
of great -aesthetic beauty and scientific importance, and a great
number of additional working biota features and characteristics that
warrant protection under the National Marine Sanctuary Program; andg

WHEREAS, public necessity and resource value justifies the need
for a comprehensive and coordinated conservation and management plan
for the geographic area within the boundaries of the proposed
sanctuary, as a part of the National Marine Sanctuary Program; and

WHEREAS, the need to support, promote, and coordinate scientific
research on, and monitoring of, the coastal resources shall be an
integral part of the conservation and management plan; and justify its
preparation: :

WHEREAS, to facilitate, to the extent compatible with the primary
objective of resource protection, all public and private uses of the
resources of the proposed marine sanctuary area not prohibited
pursuant to other authorities. :

NOW, THEREFORE, BE IT RESOLVED, that the City Council of the City
of Morro Bay endorses designation of the Central Coast National Marine
Sanctuary in the waters off the central coast of California, and
supports the efforts of citizens, organizations, and the County of San
Luis Obispo in reaching this goal. ’

PASSED, APPROVED, AND ADOPTED, by the City Council of the City
of Morro Bay, on the 8th day of October, 1990, by the following vote
to wit:

AYES: Baker, Lemons, 0dell, Wiriu, Sheetz

NOES : None
ABSENT: . None .

ARDITH DAVIS, City Clerk
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RESOLUTION NO. 90- 183
ap 0CT 25 PM 3 04
A RESOLUTION OF THE CITY COUNC1
OF THE CITY OF PASO ROBLES
ENDORSING DESIGNATION OF THE

CENTRAL COAST NATIONAL MARINE SANCTUARY

WHEREAS, the proposed Central Coast National Marine Sanctuary embodies special,
nationally - significant marine and codependent onshore resources including
abundance populations of diverse marine mammals, significant fisheries stocks,
major oceanic upwellings, areas of great aesthetic beauty and scientific importance,
and a great number of additional working biota features and characteristics that
warrant protection under the National Marine Sanctuary Program; and

WHEREAS, Public necessity and resource value justifies the need for a
comprehensive and. coordinated conservation and management plan for the
geographic area within the boundaries of the proposed sanctuary, as a part of the
National Marine Sanctuary Program; and

WHEREAS, the need to support, promote, and coordinate scientific research on, and
monitoring of, the coastal resources be an integral part of the management plan; and

WHEREAS, the pledge for commitment to enhance public awareness, understanding,
appreciation, and wise use of the marine environment be outlined in the management
plan; and

WHEREAS, to facilitate, to the extent compatible with the primary objective of
resource protection, all public and private uses of the resources of the proposed
sanctuary marine area not prohibited pursuant to other authorities.

NOW, THEREFORE, BE IT RESOLVED that the City Council of the City of Paso
Robles hereby endorses designation of the Central Coast National Marine Sanctuary
in the waters off the central coast of California, and supports the efforts of citizens,
organizations, and the County of San Luis Obispo in reaching this goal.

PASSED AND ADOPTED by the City Council of the City of Paso Robles, this 16th
day ot October, 1990, on the following vote: .
. Ty \_\\ AN '-‘.“ . , '
AYES: N Russé]_.-]___, Reneau, Plcanco, Martin and Iversen
NOES: - - None - '~

ABSENT: Nome © /- | -
' . 7 o - {/&[ / At e -

Christian E. lversen, Mayor




PROCLAMATION
CITY OF PISMO BEACH

ENDORSEMENT OF DESIGNATING THE WATERS QFF THE
CENTRAL COAST OF CALIFORNIA AS A
CENTRAL COAST NATIONAL MARINE SANCTUARY

WHEREAS, the proposed Central Coast National Marine Sanctuary
embodies special, nationally significant marine and codependent |
onshore resources including abundant populations of diverse marine &
mammals, significant fisheries stocks, major oceanic upwellings, i
areas of great aesthetic beauty and scientific importance, and a -
great number of additional working biota features and &
characteristics that warrant protection under the National marine br ¥
Sanctuary Program; and '

WHEREAS, Public necessity and resource value justifies the needF'
for a comprehensive and c¢oordinated conservation and management
plan for the geographic area within the bhoundaries of the proposedf|
sanctuary, as a part of the National Marine Sanctuary Program; and |

WHEREAS, the need to support, promote, and coordinate scientific
research on, and monitoring of, the coastal resources be an ;
integral part of the management plan;. and L

WHEREAS, the pledge for commitment to enhance public awareness,
understanding, appreciation, and wise use of the marine environment j
to be outlined in the management plan, and. |

.WHEREAS, to facilitate, to the extent compatible with the primary
objective of resource protection, all public and private uses of a”
the resources of the proposed sanctuary marine area not prohibited %
" pursuant to other authorities.

NOW,  THEREFORE, BE IT RESOLVED that the City of Pismo Beach
endorses - the designation of the Central Coast WNational Marine
Sanctuary in- the waters off the central coast of California,
supports the efforts of citizens, organization, and the County ofl;
San Luis Obispo in reaching this goal. )

DICK:.. MORROW :

Mayor of Pismo Beach

S O—B— 5
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RESOLUTION NO. 6890 (1990 Series)
A RESOLUTION OF THE CITY OF SAN LUIS OBISPO
SUPPORTING A NATIONAL MARINE SANCTUARY DESIGNATION
OFF THE CENTRAL COAST '

WHEREAS, the proposed Central Coast National Marine Sanctuary
embodies special, nationally significant marine and codependent
onshore resources inclﬁding abundant populations of diverse marine
mammals, significant fisheries stocks, major oceanic upwellings,
areas of great aesthetic beauty and scientific importance, and a
great number of additional working biota features and
characteristics that warrant protection under the National Marine
Sanctuary Program; and

WHEREAS, public necessity and resource value justifies the need
for a comprehensive and coordinated conservation and management
plan for the geographic area within the boundaries of the proposed
sanctuary, as a part of the National Marine Sanctuary Program; and

WHEREAS, the need to support, promote, and coordinate
scientific research on, and monitoring of, the coastal resources
would be an integral part of the management plan; and

WHEREAS, the pledgé for commitment to énhance public awafeness,

understanding, appreciation; and wise use of the marine environment

would be outlined in the management plan, and

WHEREAS, - to the extent compatlble w1th the prlmar"ébﬁéctive

of reséurce protectlon, all publlc and perL:

‘pursuant to other authorities should be fac1lltated'

NOW, THEREFORE, BE IT RESOLVED, the City Councll of the Clty_

PP

-

of San Luis Obispo does hearby endorse the d931gnat10n of thef

R ARAQN



. —

‘o m———

Resolution No. 6890
Page 2

Central Ccast National Marine Sanctuary in the waters off the
central coast of California, and supports the efforts of citizens,

organizations, and the County of San Luis Obispo in reaching this

goal.

Upon motion of Councilwoman Rappa , seconded by

Councilman Roalman and on the following roll call vote:

A)nasf Councilmembers Rappa, Roalman, Pinard, Reiss, and Mayor Dunin

Noes: None

Absent: None

the foregoing resolution was adopted this 7th day of November,

1890.
c—HMayor Ron Dunin
ATTEST:

DRI

city|Clerk Pa\}DVOges

APPROVED:

= — -'&—*__. T

ministrat ive Officer
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Appendix B - {continued)

Bombycillidae

Cedar waxwing, Bombycilla cedorum

-Ptilogonatidae

Phainopepla, Phainopepla nitens

Laniidae
Loggerhead shrike, Lanius ludovieianus

Sturnidae
Starling, Stwrnus vulgarts

Vireonidae
Warbling vireo, Vireo gilvus

Parulidae

Yellow warbler, Dendroica petechia

Yellow-rumped warbler, Dendroica coronata
Townsend's warbler, Dendroieca townsendti

Common yellowthroat, Dendroica geothlypis trichas
Wilson's warbler, Wilsonia pusilla

Ploceidae

. House sparrow, Passer domesticus

Icteridae

Western meadowlark, Sturnella neglecta
Red-winged blackbird, Agelaius phoeniceus
Tricolored blackbird, Agelaius tricolor
Northern oriole, Ieterus galbula bullockiti
Brewer's blackbird, Euphagus cyanocephalus
Brown-headed cowbird, Molothrus ater

Thraupidae
Western tanager, Piranga ludoviciana

. Fringillidae

Black-headed grosbeak, Pheucticus melanocepkalus
Lazuli bunting, Passering amoena

. Purple finch, Carpodacus purpureus

House finch, C&rpodbcus mexicanus
Pine siskin, Spinus ptnus _
American goldfinch, Spinus tristis -

_-Lesser goldfineh, Spirus psaltria-
- Lawrences goldfinch, Spinus lawrencei

Rufous-sided: towhee, Pipilo erythrophthalmus
Brown towhee;, E%ptla fuscus'. '

- SBavannah sparrow; Pusserculus sandwzchenszs

Vesper sparrow, Pooecgetes gramineus '

" Dark-eyed junco, Junco hyemalts azkenz
.Chipping sparrow; szzella passering

White—crowvned sparrow, Zonotrichia Leucophrys

Golden—crowned sparrow,.Zonotrtchta atrtcaptlla..\

Fox sparrow, Passereilla iliaca
Song sparrow, Melospiza melodia
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Tyrannidae

Western kingbird, ITyrannus verticalis
Ash-throated flycatcher, Myiarchus cinerascens
Black phoebe, Sayornis nigricans

Say's phoebe, Sayornis saya

Western flycatcher, Empidonar difficilis
Western wood pewee, Contopus sordidulus

Alandidae
Horned lark, Eremophila alpestris

Hirundinidae '

Barn swallow, Hirundo rustica

Violet~green swallow, Tachycineta thalassina
Tree swallow, Iridoprocene bicolor

Cliff swallow, Petrochelidon pyrrhonota
Rough-winged swallow, Stelgidopteryxr ruficollis
Purple martin, Progne subis

Corvidag

Scrub jay, Aphelocoma coerulescens
Yellow-billed magpie, Pica nuttalli
Common raven, Corvus corar

Common crow, Corvus brachyrhynchos

Paridae

Chestnut-backed chickadee, Parus rufescens
Plain titmouse, Parus inornatus

Bushtit, Psaltriparus minimus

Certhiidae
Brown creeper, Certhia familiaris

Chamaeidae
Wrentit, Chamaea fasciata

Troglodytidae

House wren, Troglodytes-aedon

" Winter wren, Troglodytes troglodytes

Bewick's wren, Thryomanes bewickii
Long-billed marsh wren, I@Zmatodytes palustrzs

Mimidae
Mockingbird, Mzmus polyglottos .
California thrasher Ibmostoma redivivum

'Turdldae . )
- American robln, Tundhs mtgratorzus _
Hermit thrush, Catharus guttata: .
’Swalnson s thrush, Catharus ustulata
Western blueblrd Stdlta mexicana o

lev11dae .
Blue~grey gnatcatcher Pblzopttla caerulea h

Ruby—crowned -kinglet, Hbgulus ‘éalendula
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AppEnuJix b — |contlinuea)

Laridae .
Bonaparte's gull, Larus phtladelphta
California gull, Larus californicus
Glaucous-winged gull, Larus glaucescens
Heermann's gull, Larus heermanni
Herring gull, Larus argentatus

Mew gull, Larus canus

Ring-billed gull, Larus delawarensis
Western gull, Larus oceidentalis
Royal tern, Thalasseus marimus
Caspian tern, Hydroprogne caspia
Least term,* Sterna albifrons browni
Forster's tern, Sterna forstert

Columbidae

Band-tailed pigeon, Columba fasciata
Rock dove, Columba livia

Mourning dove, Zenatda macrourg

Cuculidae
Roadrunner, Geococcyxr californianus

Iytonidae
Barn owl, Tyto alba

Strigidae

Screech owl, Q#us asioc )
Great-horned owl, Bubo virginianus
Burrowing owl, Spectyto cunicularia
Long-eared owl, Asio otus
Short-eared owl, Asio flammeus
Baw-whet owl, degolius acadieus

Caprimulgidae
Poor-will, Phalaenoptilus nuttallii

Apodidae
White-throated swift, Aeronautes saxatalzs

' Trochiiidae

Anna's hummingbird, Calypte awna

‘Rufous hummingbird, Selasphorus fufhs
Allen s humm;ngblrd Sblasphorus saszn

Alcedlnldae K

Belted kingfisher, ffegaceryle aleyon

. Picidae
Common' flicker, Colaptes auratus :
“Acorn ‘woodpecker, .Melanerpes: fbrM1czvorus
‘Déwmy woodpecker, rDendrocopos pubescens

Hairy woodpecker, 'Dendrocopos vtllosus

s _ B-4

Endangered species
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Appendix B -~ (continued)

Falconidae

Peregrine falcon¥ Falco peregrinus anatwm
Merlin, Falco columbarius

American kestrel, Falco sparvarius

Phasianidae
California quail, Lophortyz californicus

Rallidae

Clapper rail,* Rallus Zoncnrostms

Virginia rail, Rallus ILimicola

Sora rail, Porzana earclina

Black rail,# Laterallus jamaicensis cotwrmiculus
Common gallinute, Gallinula chloropus

American coot, Fulica americana

Haematopodidae
Black oystercatcher, Haematopus bachmani

Charadriidae

Semipalmated plover, Charadrius semipalmatus
Snowy plover, Charadrius alexandrinus
Killdeer, Charadrius voctiferus
Black-bellied plover, Pluvialis squatarola
Surfbird, Aphriza virgata

Ruddy turnstone, Arenaria interpres

Black turnstone, Arenaria melanocephala

Scolopacidae

Common snipe, Capella gallinago

Long-billed curlew, Numenius americanus
Whimbrel, Numenius phaeopus

Spotted sandpiper, Actitis macularia
Willet, Catoptrophorus semipalmatus

Greater yellowlegs, Tringa malanoleuca
Lesser yellowlegs, Tringa flavipes

Red knot, Calidris canutus rufa

Least sandpiper, Calidris minutilla
Dunlin, Calidris alpina

Western sandplper, Calidris mauri
Sanderling, Calidris alba :
Short-billed dowitcher,: L'z,mnodr-onms ‘griseus
Long-billed dowitcher; Limmodromus- scolopareus -
Marbled godw:.t Lzmosa fedoa

Recurnrostrldae :
Amerlca.n avocet, Recurv*f,rostra amemcana L

Black—necked stilt, Hmantapus mextcanus

. Phalaropodlda.e. '
‘Red ‘phalarope, Phalaropus fulwmu.s
Northern phalarope, Lobipes lobatus . -

¥Endangered -species
#Rare species -
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Appendix B - {continued)

Anatidae (continued)
Ducks
Surface~feeding ducks
Mallard, Anas platyrhynchos
Gadwall, A»nas stirepera
Pintail, Anas acutq

Green-winged teal, 4nas crecca carolinensis

Blue—winged teal, Anas discors
Cinnamon teal, Anas ecyanopiera
Burcpean widgeon, 4nas penelope
American widgeon, 4dnas americanda
Northern shoveler, 4dnas clypeata
Wood duck, Aix sponsa

Diving ducks
Redhead, dythya americana
Ring-necked duck, Aythya collaris
Canvasback, Aythya valisineria
Greater scaup, Aythya marila
Lesser scaup, Aythya affinis
Common goldeneye, Bucephala clangula
Bufflehead, Bucephala albzola

Sea ducks
Oldsquaw, Clangula hyemalis

White-winged scoter, Melanitta deglandi

Surf scoter, Melanitta perspicillata
Stiff-tailed ducks
Ruddy duck, Oxyura jamaicensis
Fish ducks '
Hooded merganser, Lophodytes cucullatus
Common merganser, Mergus merganser
Red-breasted merganser, Mergus serrator

Cathartidae

Turkey wvulture, Cathartes aura

Accipitridae

Te el ER

White-tailed kite, Elanus leucuris
Goshawk, Aceipiter gentilis

Sha -p-shinned hawvk, Acczpztez=strtatus
Cooper's hawk, Accipiter cooperii
Red-tailed havk, Buteo  jamaicensis.
Red-shouldered havwk, Buteo lineatus

Swainson's havk, Buteo swainsont

Rough-legged hawk, Buteo.lagopus -
Ferruginous havk, Buteo regalts

:Golden ; eagle Aqutla chrysaetos
.Bald eagle thtaeetus Leucocephalus ZeucocephaluL
}Marsh hawk Ctrcus cyaneus

.Pandlonldae : :
fOsprey, thdton haltaetus

St B R

*Endangered . species

B-2

ss| cDlFM | R | ow|csM | M| wlFp
P X X X|X

P X X X| X

WP X X X| X

W X X X|X

v X X X|X

P X X X|X

v X X X| X

W X X X|X

W X X X|X

W X|x[X

W X X X

W X X X

W X X X

v X X X
LW X X X

W X X X

W X X X

v X X X

W X X X

W X X X

P X X X

W X X X

W X X X

W X X X

P X X XX
Pl X |- x|X XX
v 1-X X

v X X|- XX
p X x| X1
P Xl x|x| X|x
P X x|
S x| X|X
v X[ x X| "X [Xs
W X| x X| XX
v |'X ‘ o 11Xl x
v. X [ X X x| | [X
P X X ' X|x|1x
v Xl x| X




P .

APPENDIX B

BIRDS OF .THE NIPOMO DUNES AND W'ETLANDSL/

P = Permanent resident WP = Major population winter migrants. Some permanent
W = Winter migrant residents year-round.
S = Summer migrant SP = Major population summer migrants. Some permanent
V = Occasional visitant residents year-round.
=
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Gaviidae
Pacific loon, Gaviq pacifica W X
Common loon, Gavia immer - W X
Podicipedidae
Horned grebe, Podiceps auritus W X X X
Eared grebe, Podiceps nigricollis W X X X
Western grebe, Aechmophorus ocecidentalis W X X X
Pied-billed grebe, Podilymbus. podiceps P £ 28 X
Pelecanidae
White pellcan, Pelecanus erythrorhynchos W X X X(x
Brown pelicany¥ Pelecanus oceidentalis P X X|X
californicus
Phalacrocoracidae
Double-crested cormorant, Phalacrocorar auritus X X X
Brandt's cormorant, Phalacrocoraxr peniaillatus P X X X
Ardeidae i
Great blue heron, Ardea herodias P X| X RS X
Green heron, Butorides virescens p L X L
Great .egret, Casmerodius albus P X XX £
Sncvy egret, Egretta thula | P X[ XX _ X
Blact—crowned night heron, Nycticorax nyctzcorax P X £
'Least bittern, Izobrychus exilis P X
American bittern, Botaurus leéntiginosus P X
Anatidae _ A IR M
Swans. and Geese - : o o P
. Whlstllng swan, Olor columbtanus W X X X1l
Canada goose, Branta- canadénszs W X X | X :K}
. Black-brandt, Branta nigricans W X | XX
Wha.te-fronted goose,; Anser-albifrons W X X XX
Snow goose, -Chen: caerulescens W X X X ;}X-. :
: Roés'godse, Chqn'rossii v X XL XX
*Endangered species
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