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_’Pot‘éﬁtial of Marine Reserves to
‘Enhance Nearshore Fisheries

| Assessmg Fish Populatlons in the Recently Established
Big Creek Ecological Reserve

flshery of live/ p"femlum fish, Wthh targets shallow water kelp forest fishes,
"‘_hav A scored the need for a rev1sed management strategy for thlS re-

.. Permanen statlons within, north, a; d‘south of BCER were. estabhshed to

‘ehmmate the_ var1ab1hty due to hab1tat dunng sampling over years. Our .
_ana1y31s shows that densmes of all f1sh were. SIgmflcantIy different among the
Athree areas, when dlfferences due to surge values were removed, and that
densmes of ﬁsh W1thm BCER were hlgher than the numbers north or south
.of BCER We also exammed densities of all fish observed during random
ztransects conducted within and adJacent to BCER Randomly collected data
.are more representative of the surveyed areas and essential for statistical
mference ~however, they are more variable than data from permanent stations.

e . , Slgmﬁcant differences among years and areas were noted for randomly

, a ... collected data, Few consistent d1fferences were noted in the species densities

_or stage of sexual maturation among areas or among years within each area in
- the Big Creek study area. We found sighificant differences in densities and
~ stage of sexual maturation of fish within PLER compared BCER and to

.. Monolobo, an adjacent fished area. Lehgth frequencies of individual species

emis e .. . within PLER were generally larger compared to both BCER and Monolobo.
~ Ahigh percentage of 1998-99 Big Sur commercial skiff fishery landings

vsrlgarrerc_ompose_d of cabezon and black- and-yellow and gopher rockfishes. This
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study documented that 4.5 times more trips, which departed from San
Simeon, San Luis Obispo County, were made to the Cape San Martin region
as were made to the Point Sur region. Most species taken in the Point Sur

+ region were larger than those taken in the Cape San Martin region; however,

there was not a significant dlfference in the catch-per-unit-effort (CPUE)
between the two areas. :

Marine reserves, established as a fisheries management tool, are intended
to manage exploited stocks by protecting populations of sexually mature
individuals that would otherwise be vulnerable to fishing, thus ensuring a
source of new recruits. Reserves have been reported to enhance fisheries in
other parts of the nation and world; however, limited information is avail-
able to evaluate their effectiveness on Californias sport and commercial

“ rockfish fisheries.

- Rockfish are an important and heavily exploited component of sport and
commercial fisheries in California. The estimated value of the sport fishery to

‘California’s economy is about one billion dollars annually (Lenarz 1987),

while the annual ex-vessel value of commercial fisheries for rockfish exceeds
ten million dollars (CDFG unpubl. data). In 1995, California Commercial
Passenger Fishing Vessels (CPFV) reported landing 1,174,991 rockfish; 62%
were landed in central California (CDFG unpubl. data). ‘
The success and quality of Central California’s nearshore rockfish sport
fisheries have declined over the past decades, particularly in areas close to
ports (Miller and Gotshall 1965; VenTresca and Lea 1984; Reilly et al. 1993:
Karpov et al. 1995; Mason 1995). In the Northern and Central California
sport fishery, between the late 1950s and early 1980s, the average weight per
rockfish declined by 13% (0.43 pounds per fish), and the average weight

" decreased for 12 of 16 major rockfish species (Karpov et al. 1995). In

Monterey Bay, from 1987 to 1991, the average lengths of several rockfish
species sampled in the CPFV fishery were below the average length at 50%
sexual maturity (Reilly et al. 1993; Reilly et al. 1998). Presently, fishery
managers are concerned with the rapid increase in fishing effort and landings .
of the emerging commercial live/premium fish fishery that has developed
coast-wide for rockfish, cabezon, lingcod, and kelp greenling during recent
years. The rapid expansion of this fishery is of greatest concern in the
nearshore, shallow, rocky habitats where many of these species are concen-
trated. As stocks proximal to port become depleted, fishers have expanded
their range further from port and into deeper waters. Many of these nearshore
areas, especially along the Big Sur coast, had experienced little fishing pressure
and until recently had functioned as de facto reserves.

Limited movement, relatively long life span, and late maturation of
rockfishes, coupled with heavy sport and commercial fishing pressure, have
resulted in the removal of many mature fish from reefs proximal to fishing



VenTresca

i JERTEH

Part One: Potential of Marine Reserves
to Enhance Nearshore Fxsherles

[ —

« ports (Lea et al. 1999). Consequently,:commercial and sport fishers are
»+ traveling farther from port to maintain a quality catch. Once large reproduc-
“tive adults are removed, continued fishing pressure prevents remaining fish

from reaching the size at which sexual maturity occurs. Reproductive poten-

~tial is also affected by natural phenomena, such as an EI Nifio event. During
* these events growth rates and-survival are often reduced (Bailey and Incze

+1985; VenTresca et al: 1995).-

Recognizing that a change in the current resource management approach
is warranted; ‘alternative regulatory and enhancement strategies are of para-
mount 1mportance Rockfish appear: to be an excellent candidate for enhance-
ment using a'reserve mariagemenit ‘approach because, in addition to being

© .+ residential and long-lived, they aré extremely fecund and have a lengthy larval
«: life-stage. Reserves, utilized as a rockfish ménagement tool, would protect
-+ critical spawriing stock biortiass andensure a continual recruitment supply to
- fished aréas via larval dispersal and emigration. However, to determine the

effectiveness’of ‘a reserve to enharice rockfish fisheries, baseline information is
first needed to demonstrate that densitiés and sizes of fish populations within

“the reserve are gréater than 'adjacent fished areas, and that absolute numbers
- of species of coricern within: the teserve are sufficient to provide a reasonable/

51gn1f1cant source of larvae: = i

s+ Marine fisheries reseives offer potential benefits to coastal fisheries and

© rharine resource mianagement. These benefits, including the enhancement and

#: restoration of fishery yields throtighlarval/egg transport; “spillover” from

it reserves to sUrr(?)ﬁndi'ng areas; protection of reproductive potential of targeted

# species, mainteniance of ‘bioclogical diversity, and increased social and eco~ :
“normic benefits to local comimunities (Russ 1985; Davis 1989; Bohnsack -

- 1990: Robests'and Polunin 1991; Rowley 1994; Roberts et al. 1995). Addi-

= tionally, réserves may incréase the resiliency of heavily exploited fisheries
 during episodic éfivironiental anomalies by serving as a buffer against drastic

- decliries, thus hastening the recovery of these fisheries by supplying harvested
-stocks with new recruits (Carr and Reed 1993). Although reserves provide an

excellent opportunity for in situ testmg of concepts related to the protection
and enhancement of fish populations, studies demonstrating a significant

" ““increase in fish populatlon densities and average lengths within a reserve are
" few (Rowley 1992; Dugan and Davis 1993; Palsson and Pacunski 1995;
" Robertset al. 1995; Russ and Alcala 1989; Paddack and Estes 2000). Studies

- showing enhancement or “spillover” are also limited but are probably most
““critical in convincing public user groups of the value of réserves (Rougharden |

+and Iwasa 1986; Battershill et al. 1993; Rowley 1992).

Although marine reserves have been reported to enhance fisheries in other
parts of the nation and world, limited information is available to evaluate

“ their effectiveness on California’s sport and commercial rockfish fisheries.
" Since improperly designed reserves may endanger a fishery by providing a

false sense of protection, determining the effectiveness of a reserve is of
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utmost importance (Carr and Reed 1993; Yoklavich 1998). The establish-
ment of the BCER in Monterey County in January 1994 provided an excel-
lent opportunity to evaluate the effects of a reserve on the nearshore rockfish
resource; however, without first obtaining baseline information on the species
composition, densities, and length frequencies of rockfish populations within
and adjacent to BCER, determining change in population parameters or
future benefits to adjacent and distant fisheries will be difficult at best. This
study also compares the fish population structure in the newly established
BCER to the population structure of fish within PLER, a marine protected
area established in 1973 which is located in Monterey County, approximately
75 km up the coast from BCER. '

Rockfishes are an excellent candidate genus for this study. They are
long-lived, residential, fecund, and have an open ended reproductive system
in which offspring are widely distributed. Resident populations of large
sexually mature rockfishes within the reserve would be a continual source
of larvae, which in turn would be carried via nearshore currents to other
sections of the coastline (Chelton et al. 1982; Wyllie Echeverria 1987,
VenTresca et al, 1996). A future management strategy might include a
system of coastal reserves that would reinforce and enhance the reproductive
strategies of rockfish. . I

Baseline information on species composition, densities, and size frequen-
cies of rockfish populations within and adjacent to BCER are crucial to
evaluate the effectiveness of this reserve. Furthermore, assessing the status of
nearshore fish populations/stocks in the vicinity of BCER is timely and
relevant due to the recent dramatic increase in commercial hook-and-line
landings of nearshore species throughout California. The extensive kelp
forests along the Big Sur coast were, until recently, one of the last remaining
unexploited marine habitats in California. Now this area is being intensely
fished to provide for the increasing demand in the lucrative live fish market.
As fishing effort increases on these formerly pristine stocks, it becomes im-
perative to evaluate the effectiveness of a Central California coast reserve to
protect and enharnce rockfish stocks.

Most of the aforementioned studies of marine protected areas have

‘focused on assessing changes in adjacent fisheries or changes in the popula-

tion structure of fishes within the reserves and/or adjacent areas. Both of these
sources of information are crucial in the evaluation of the reserve as a fishery
management tool. We monitored both the landings of a commercial skiff
fishery and the CPFV fisheries that target fishes near BCER. We used random
and permanent transects to assess subtidal in situ fish population within and
adjacent to BCER. The overarching goal of this study is to provide a bench-
mark or “line in the sand” of data collected on a newly established marine
protected area. Our hope is that we have done an adequate job so that future
studies can statistically document temporal changes in nearshore fish pbpula—
tions within and adjacent to BCER.
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video images of each fish with the dots from the paired lasers, used as a size
referénce; were subsequently analyzed using computer technology by first
capturing images fromn ‘the video tapes and then digitizing and integrating the
* "images into computer files. The mean of three total length measurements of
‘gach fish; from nonsiccessive frames; was entered into a database for obtain-
ing-estimates of meaf total lengths for each species. This method provided a
‘ “nondestructlve samphng technique for obtaining fish lengths that is more
“décurate than’ v1sua11y estimating lengths underwater. Random video transects,
*conducted’ perpendlcular to the coastline, were used to obtain in sifu estimates
~ of length frequenc1es of subadult and adult fishes in the Big Creek and Point

Landing of
. .Commercial . .}
\Sklff Flshery'

;we1ght and sarﬁpled Welght of ycalttch mdependently Agreement between -
estimated welghts was good F I

n the sample subset were individually
Dt e .. identified to  species, total length measured, and their condition (dead or:
‘-‘ ahve) was noted

[ A

of CPFV Sport angler catch aboard CPFVs departing from San Simeon Cove, San Luis
- Obispo County, were sampled to obtain species composition and size data
om remote areas along the Big Sur coast. Commercial passenger fishing -

m San Simeon occasionally conducted 1- and 2-day long-range
at fished from Piedras Blancas north to Point Sur and
CER (Flgure 4). In 1997-98, a sampler was

placed on these trips, space and we

~ sport fishing
' ‘encompassed the v1c1r11t
_ ' ermitting, to observe and record

j R : fish caught, using sampling methodology eStamH in 1987 by CDFG’s

| N _ . Central California Marine Sport Fish Survey (Reilly et al . This effort
| . prov1ded a cost-efficient supplementary database of fish sizes and fis

- VenTresca ' R 11



Statistics and
Statistical
Terminology

VenTresca

surface, bottom, mi

for all observed anglers was recdrded; however, individual cat
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ffort of nearshore sport fishes in the vicinity of BCER, an area that histori-
cXly has received less sport and commercial fishing pressure than areas proxi-
maNo Monterey and Morro Bay. 4

Saxnplers were trained in marine fish species identification and were
equippeX with foul weather gear, gloves, clipboard, wéterproof data sheets,
fish-lengtP\measuring board, lead pencils, and field guides to California
marine fished The sampler contacted the landing to secure passage on the
vessel prior to e trip. The California Department of Fish and Game’s vessel
number, port codx, departure time, type of fishing trip (offshore, nearshore,
), number of paid and free anglers, and type of fishing
tackle used were recordd on a standard sampling form.

When the vessel arrivdd at the first fishing location, the sampler chose a
subset of the total onboard ¥qglers to observe throughout the trip and re-
corded this number (usually 18 than 15). The sampler recorded bottom
depth, the time when fishing lind were lowered, the number of observed and
| 1b'ngitude, LORAN coordinates, or .
compass bearings and coastline featurys. When the last observed fishing line
was raised, signifying the end of a “drift
the process was ‘rep'eated throughout the dgy. .
Samplers observed anglers in the stern hy]f of the vessel, where a larger

total anglers, and either latitude an¥

i

time and depth were recorded and

sample size could be obtained. An assumptior\in this sampling methodology
was that catch, effort, and CPUE data from obsyrved anglers in the stern of
the vessel were representative of all anglers on the \essel. This assumption was
demonstrated to be statistically valid (Wilson-Vanddgberg et al. 1996). |
Samplers identified fishes to species and recorded all figh caught by all ob-
served anglers. The ultimate fate of each observed fish was recorded, as either
képt, released, used as bait, or unknown. If a fish was releXsed, the sampler
attempted to determine if it survived or died. The combineX catch by species
Ni-per-angler
was not recorded. :

When fishing had ceased for the day, the sampler measured tjtal length
(mm) of as many kept fish from observed anglers as possible. Not ] kept
fish, taken by observed anglers, were measured due to refusal of an a gler to
have his/her catch examined, early filleting by the deck hand, or hazard§us
working conditions caused by inclement weather. If time permitted, fish kept

by unobserved anglers also were measured and their lengths were recorded.

We used a significance level of alpha = 0.05 for all tests. Unless otherwise
noted all error bars on graphs are one standard error. All statistical analyses
except Cochran’s tests were conducted using SYSTAT (SPSS, Inc. 1998.
SYSTAT version 9, with 9.01 patch installed). Biostatistical Analysis, by J.H.
Zar, was used as the reference for statistical procedures. '

12
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QO raphic:- From 1993-98, annual mean sea surface temperatures (August-November),
"Conditions’ itored at the Granite Canyon Pollution Laboratory (GCPL), located
du“ng ’n Sltu 65 km up the € BCER, were highest in 1993 and 1997 (Figure 38).
- Surv ey s .+ Oceanographic conditions of 1,

hore water visibility and calm seas

normally occur from August through Novembe the Central California

: .C-om'fnercial - From'August 1997 to December 1999, landings of 149 commercial skiff
- Sk.ff : - . fishermen were sampled at Mill Creek State Park and BCER, Monterey
: M"Lan dll‘l gs v cencnCounty (Table 6). When commercial fishers launched from and returned to
! ) w. = Mill:Creek; their fishing sites ranged from Fuller's Point (36° 12.70" N),
.+ located 9.2-na. mi. north of the northern boundary of BCER to Gorda Point
++(352:53.75"N), located 13.6 na. mi, south of the southern boundary of
: 1 23 BCER (Figure'4). When they-launched from and returned to BCER their
11 i fishing sites ranged from Fuller’s Point to Limekiln (36° 00.75" N), located
2.5 na;'mi: south of the southern boundary of BCER. Reported depths of.
» fishing ranged from 5-600 feet (1.5-181.8 m); however, the majority of
fishihg“occurred‘between 20-40 feet (6.0-12.1 m). Although rod-and-reel
*.v.was.occasionally used, most fishiermen used “stick gear’ and carried 10-15
++ ‘units in‘their skiffs. Fach stick gear unit'was comprised of a 5-foot-long,
-+ weighted; 3/4-inch PVC. pipe to which fivé to eight circle hooks were at-
+ tached: Each"unit had a line and buoy attached. Fishermen deployed each

. unift separately and retrieved them within 1-3 hours.
#1 v The total'catch of the 149 landings weighed 15,015 pounds Flfty—three
v percent (8,017 pounds)-of the total catch, comprising 5,151 fishes from 24
_Species (Appendlx 12) were sampled for spec1es composition and length.
o Common and sc1ent1f1c names of f1shes are listed in Table 7. From 1997
) through 1998, we sampled 14% 54% and 65% of the landings, respectlvely
" (Figure 39). For the three- year samphng perlod the majority of the landmgs
" occurred from July through October (Figure 40). During these months, sea
) ':condmons are more conducwe to launchmg and landing a small skiff along
~ the Big Sur Coast.
~_ From 1997 to 1998, blue I‘OCkflSh declmed from comprising 31% of the
‘sampled landings to 2% and in 1999 they comprised less than 2% (Figure 41).
Cabezon comprised 7% of the sampled landings in 1997, dramatically -
increased to 42% in 1998 (6-fold increase), and then declined slightly to 38%
~+in 1999. Black-and-yellow rockfish showed a steady increase in percent
~ composition from 1997 (15%), to 1998 (20%), to 1999 (32%). Gopher
rockfish comprised 16% of the sampled landings in both 1997 and 1998
and declined to 9% in 1999. Grass rockfish increased in percent composition
of sampled landing from 1997 (5%) to 1998 (13%) and then declined in
1999 (11%). - : S -

VenTresca ’ v o : 25
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Length values for'species with a sample size fewer than 50 per year are
included in the figures but not discussed in the text. Summary statistics for
total lengths are included in Appendix 12.

Interpretation of the species length data must take into consideration a
significant change in regulations, which occurred on January 1, 1999. Section
8588 (a) of the California Fish and Game Code (California Fish and Game
Code, 2001) established a minimum size limit for many of the nearshore
fishes taken by commercial fishermen (Appendix 13).

Black-and-yellow rockfish. The mean and median total lengths of black-and-
yellow rockfish taken north of BCER varied little from 1997-98 (Figure 42).
In 1999, the mean and median were the highest of the three-year period and
the numbers of smaller fish decreased substantially from 1998. The decline in
number of smaller fish may be related to the aforementioned regulation
change. There was also a discernable change in the distribution of sizes from
1998 to 1999. In 1999, the interquartile range became smaller compared to
1998; both the upper and lower quartile points and the 10" and 90" percen-
tile points shifted upwards, and the number of fish below the 10® percentile
point declined. These changes indicate a narrowing in the size distribution of
landed black-and-yellow rockfish from 1998 to 1999. ‘

'Although the same reduction was observed in the numbers of smaller fish
taken in 1999 compared to 1998, for black-and-yellow rockfish taken south
of BCER, the 1999 mean and median total lengths were slightly lower than
those of 1998. There was not a substantial change in the distribution of sizes
between the two years. The 90* percentile point and upper and lower quartile
points remained similar; however, the 10™ percentile point rose. This rise and
the decline in numbers of small fish below the 10% percentile point may again
be related to the aforementioned regulation change.

Gopher rockfish. The mean and median total lengths of gopher rockfish
taken north of BCER were highest in 1997, declined in 1998, and then in -
1999 rose to slightly below the 1997 values (Figure 43). The interquartile
range and range between the 90 and 10% percentile point were markedly
reduced in 1999 compared to 1997 or 1998, indicating a narrowing in the
19909 size distribution. The mean total length of gopher rockfish taken south
of BCER increased 16 mm (6%) from 1997 to 1998 and 4 mm (2%) from
1998 to 1999. In 1999 the interquartile range was smaller than that of 1998
and the 10% percentile point rose. Both of these changes are an indication of a
reduction in number of smaller fish taken in 1999.

Grass rockfish. The mean and median total lengths and interquartile ranges
of grass rockfish landed north of BCER remained fairly similar from 1997 to
1999 (Figure 44). In 1999, the 10th percentile point rose and the range of
fish below this point contracted. This reduction in numbers of smaller fish
may be related to the aforementioned regulation change. From 1998-99,
grass rockfish taken south of BCER exhibited a 10-mm (3%) increase in

26
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_the same p ‘o_d. the mean of fish taken\_south of BCER increased 35 mm

Part One: Potential of Marine Reserves
to Enhance Nearshore Fisheries

mean length, an 8 mm (2%)"increase in median length, and a slight upward

' shift in thesize distributioni. Similar to the distribution of grass rockfish taken

north of BCER, the- range of ﬁsh below the 10th percentile point declined
south of BCER o ,

‘.Cabezon The 51ze d1str1but10n mean and median total lengths of cabezon
“:taken north and south of _,CER exh1b1ted similar changes from 1998 to 1999

(Flgure 45) Between those two years, the mean size of fish landed north of
BCER 1ncreased 44 mm (1 l° .and the median increased 20 mm (5%). For

Qg in the Point Sur area, which extends from Ventura Rocks (2
oint Sur, latitude 36° 20. 24' N) to Pfelffer Pomt (5 na. mi.

v ;:Pollnt (3 naw m1 north of xpez
_ _'Blancas (latltude 35° 41 14' Ny

‘ K!_‘;could not dlscern a sxgmflcant rhfferen between depths fished in the two
-, areas.. The -average, number of dI'lftS that oodyrred for one day of fishing was-

12 with a range of 7- 26 (Table 8) Total ﬁshln time per day averaged ap-

- proxrmately four hours and the average, number of\ish taken per day was 223.
o The sampler, observed on average 10 anglers per day and each angler caught

an average. of 5 7 flSh per angler- hour We calculated dai\CPUE for the 18
days of observed flshlng Fourteen days were spent in the e San Martln

.. area and four days in the Pomt Sur area. Due to the insufficier sample size
"..,.. We were unable to analyze this data with a student t-test; therefor® we used a
.. nonparametric equivalent Kruskal-Wallis, using alpha-0.05 and foutN no -
~ significant difference (p = 0. 089) in CPUE between the two areas.

A total of 4,020 fish were taken by observed anglers during the 18 dayNof
sampling. Common and scientific names of fishes are listed in Table 7. Three

thousand and forty-eight fish, representing 34 species, were observed taken
. during 12 days of fishing in the Cape San Martin region and 972 fish, repre-

senting 21 species, were observed taken during 4 days of fishing in the Point ‘

‘Sur region. Blue rockflsh ranked number one in species composition and

comprised 26% of the total catch of fishes taken during fishing in the Cape

27
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San Martin region. In the Point Sur area, blue rockfish ranked third and

\comprised 11.1% (Figure 46). Yellowtail rockfish ranked second and com-

sged 11.6% of the catch at Cape San Martin, but ranked first and com-
9.6% of the catch from Point Sur. Olive rockfish ranked third and
compriss 11.4% of the Cape San Martin catch; however, at Point Sur they
shared the st¢h rank with widow rockfish and only comprised 6.5% of the
catch: Bocaccio

prised

were the second most abundant species taken at Point Sur
and comprised 16.16 of the catch, whereas, in the Cape San Martin region
they only ranked sixthspd comprised 6.9% of the catch.

Fishery length data ar\ysually assumed not to be normally distributed.
figh for each species taken in the Point Sur and
Cape San Martin areas for assuions of equal variances and normal distri-
bution and, as expected, these testiled,for the majority of species. We then
performed a nonparametric equivalen 4 ruskal-Wallis) test for each species
using alpha = 0.05. There was a highly sighificant difference between Point
Sur and Cape San Martin in the total lengths¥qr 8 of the 11 species tested
(Figure 47 and Table 9). Mean total lengths of b}
vermilion, widow, and yellowtail rockfishes and lingc® were larger in the
Point Sur region compared to the Cape San Martin regionNummary statistics

for selected species measured during this study are included it™N\ppendix 14.

%g, canary, copper, olive,

R

The decline in the success and quality of Central California’s nearshore rock-
fish fisheries over the past decades and the rapid expansion of the live/pre-

- mium fish fishery, which targets shallow water kelp forest fishes, have under-

scored the need for revised management strategy for this resource. Marine
protected areas have been suggested as an alternative or additional manage-
ment tool to create sustainable fisheries. There is little doubt that eliminating
fishing in a designated area will help maintain the area’s natural biological
diversity and provide a “heritage area” for ecstatic and scientific purposes.
However, before managers can advocate marine reserves as an effective man-
agement tool, they must first be able to demonstrate that the biomass and
reproductive potential of target species within reserves are significantly greater
than in fished areas. '

The oVerarching goal of the study is to provide a benchmark or “line in
the sand” of data collected in a newly established marine protected area. Our
hope is that we have provided an adequate baseline of data, so that future
studies can statistically document temporal changes in nearshore fish popula-
tionis within and adjacent to BCER. Since both fishery independent and
dependent data are crucial in the evaluation of the reserve as a fishery man-
agement tool, we collected data from in situ surveys of fish populations within

'BCER (newly established) and PLER (established for 27 years) and adjacent

areas. We also monitored the landings of commercial and recreational fisheries
targeting fishes in the vicinity of BCER.

28
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Species #0Observed | Pe TTLLTKelp C gocaceion - Olive
Black 10 ;7 . Blue Chilipepper_ 2% 2% 2%
Black-and-yellow | i 95 . oL % oL 2%
Blue © 209 . Widow
Bocaccio 13 Black v/
Gabezon .~ | 48 N2l
‘ Chilipepper. s 10 .
| Gopher .. .i. .} {109
| Grass . 7733 -
‘ Kelp ° ~12
| Olive” 14
| 23
N 752
‘ 23
‘|‘ Tot»alu_(_)bser:vv.gd:{: 64§ B ’ _Gopher 15% err;r:/i:ion
| . s ‘arti“rz% of'"tvpt;’-il catc:h‘ : 16%
E e ;.’ 'y ¢ ; ' .
| v ;
| i
l ¢ —;‘;', . ' ‘
Cabezon  Kelp greenling 1 998 4 '
B O ‘ i
eghdcies T | #0bserved | CPercent © T T
Black-and-yellow 1541 20 )
BlLe :45 \ i
abezon 1099 " 42
Gopher . 430 - 16
Grass . © 343 13 .
. e ~Gopher. - ...... —-Kelpgreenling. .| ._44__ | . .2 ... ..
. 16% ~ Olive 65 2
{ *Other 91 3
; o - ‘Black-and- " Total Observed = 2658
. yellow . |
: . - - 20% * Other = species less than 2% of t\gggl;;a?t’ch‘
1
¢ Lingcod
: . . Cabezon
: Species #Observed | Percent * 38%
! Black-and-yellow 589
“ ) - Cabezon 688
‘ : . .. .Gopher ... 173 o] s
: "7 orass | 196 o)
Lingcod 46
*Other 95
! Vermilion 58
Total Observed = 1845 Ul p e
% Black-and- .
* Other = species less than 2% of total catch o yellow
SRR S © i 32%
|
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FIGURE 43 Total length of gopher rockﬁsh from Big Sur commer01al nearshore sklff

VenTresca

landings, 1997-99. Dotted line represents the mean, solid line represents the
median, boxed area is the interquartile range (50% of values), and the upper
and lower “whiskers” represent 90" and 10™ percentile points, respectively.
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FIGURE 44.-Total length of grass rockfish from Big Sur commer01a1 nearshore skiff i1
andings,: 11997-99.:-Dotted line represents. the mean, solid line represents the

bein

‘median,; ‘boxed area is the: mterquartlle range. (50% of yalues), and the upper
anchl;lqwe:r WhlSkeI‘S :represent 90", and 10" percentile points, respectwely
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FIGURE 45. Total Jlength of cabezon from Big Sur commercml‘nearshore skiff Iandmg, .
o 1997 99. Dotted line represents the mean, solid lir
L boxed area is the mterquartﬂe range (50% of Values)_

WhlSkCrS  represent 90™ and 10% percentﬂe Jole
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ine represents the median,
, and the upper and lower

, réspectively.
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