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Recent and Historical Spatial Distributions of Juvenile Rockfish


Species in Rocky Intertidal Tide Pools, with Emphasis


on Black Rockfish
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Telonicher Marine Laboratory, Department ofFisheries Biology,
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Abstract.—Understanding the full complement of habitats 
used by juvenile fish is essential for species management and 
the protection of habitat. This study evaluated the distribution 
of juvenile rockfish Sebastes spp. in northern Pacific rocky 
intertidal habitats. Observations were made along the northern

California and Oregon coasts in an attempt to better define the

geographical extent of intertidal habitat use. Juvenile rockfish

were observed in rocky intertidal habitats ranging from

MacKerricher State Park, California, to Ecola State Park, 
Oregon. Museum collections were also searched to examine 
the historical ranges of rocky intertidal use by juvenile 
rockfish. A total of 12 species of juvenile rockfish were 
identified in rocky intertidal habitats, black rockfish S. 

melanops being the dominant species identified. Our obser- 
vations, along with museum records, showed that juvenile 
rockfish, especially black rockfish, use rocky intertidal

habitats over a large geographic range.


Many temperate marine fishes use a variety of

habitats during their life history. Several demersal

species, such as rockfishes Sebastes spp., produce

pelagic young that disperse and recruit to nursery or

transitional habitats (Love et al. 1991). These pelagic

juveniles often recruit to habitats shallower than

conspecific adults, with different species occupying a

range of habitat and depth niches (Hallacher and

Roberts 1985; Love et al. 1991, 2002). Rockfishes

recruit to a variety of structurally complex habitats,

including kelp forests, rocky areas, floating kelp mats,

sea grasses, and rocky intertidal tide pools (Singer

1985; Moring 1986; Matthews 1990; Carr 1991;

Shaffer et al. 1995). Knowing how different life stages

of rockfishes use various habitats is critical to

understanding the structure and ecological interactions

of marine communities, and is essential for species

management and habitat protection.


The rocky intertidal is a unique and demanding

habitat that can serve as a recruitment area for some

age-0 rockfish. The first published account of juvenile

Sebastes spp. in tide pools occurred in a paper by

Hubbs and Schultz (1933), who described the black

rockfish S. melanops as having ‘‘young developing in

the tide-pools.’’ Love et al. (2002) noted five species of

Sebastes—black rockfish, blue rockfish S. mystinus,

canary rockfish S. pinniger, grass rockfish S. rastrel-
liger, and yellowtail rockfish S. flavidus—that are

typically thought to use intertidal areas as age-0 fish.

Studies by Moring (1986) and Studebaker and

Mulligan (2008) noted large numbers of age-0 black

rockfish in rocky intertidal habitats of northern

California from May though August. However, these

studies provide limited detail regarding geographic

coverage. Additional notations of rockfishes using the

rocky intertidal habitat in other geographic regions of

the Pacific Northwest coast are widely scattered in the

literature and museum records. In this paper, we review

the published literature and museum records and report

on current field collections, to determine the number of

species and geographical extent of tide pool habitat use

by juvenile rockfish.


Methods


Historical records.—Published literature, as well as

available museum collections throughout the United

States, were reviewed for references to the use of

intertidal areas by juvenile rockfish. Only museum

collections with locality descriptions specifying that

samples were taken from ‘‘tide pools’’ were reported.

Museums with juvenile rockfish collected from tide

pools were the Academy of Natural Sciences, Phila-
delphia (ANSP), the California Academy of Sciences

(CAS), Scripps Institution of Oceanography (SIO),

Stanford University (SU, located at CAS), the

University of British Columbia (UBC), and the

University ofMichigan Museum ofZoology (UMMZ).

An extensive search of additional museum collections

was conducted, but no other collections of juvenile

rockfish from tide pools were found.


Current surveys.—Eighteen rocky intertidal sites

were surveyed from Ecola State Park, Oregon, to Point
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Reyes, California, for juvenile rockfish (Figure 1).

Approximately equal numbers of rocky bench and

boulder habitats were studied (Table 1). Surveys took

place from 22 to 29 May and from 20 to 26 June, 2005,

during minus tides. All sites were surveyed by two

researchers, each using two 127-mm3 101-mm hand-
held aquarium nets. Timed searches were conducted


during daylight hours in tide pools with well-defined

borders that were clearly separated from subtidal

waters at the time of sampling. Searches were

conducted in 20-min periods of time with the goal of

five 20-min searches per sample event. Limited habitat

availability at a site or tide constraints, or both,

restricted search times at some locations. Fish were

identified, enumerated, and released. Up to 50 rockfish

for each date and site were measured to the nearest

millimeter (fork length [FL]).


Results


Historical Accounts


A review of the published literature shows that

juveniles of eight species have been found in rocky

intertidal habitats ranging from San Diego, California,

to Cape Arago, Oregon (Table 2). Of the total number

reported, approximately 88% were identified as black

rockfish, the majority of collections occurring in areas

north of San Francisco Bay, California.


An extensive search ofmuseum collections provided

additional accounts of rockfish occurring in rocky

intertidal areas. Museum collections included the

juveniles of five species (Table 3) not reported in the

published literature, the collections ranging from Baja

California, Mexico (SIO 75-675), to Forrester Island,

Alaska (UBC 65-0584), to Sagami, Japan (UMMZ

19202, 19207), the majority in central and northern

California (Figure 2). Black rockfish were noted in tide

pools from Forrester Island, Alaska, to Piedras Blancas

Point, California (SU 48891) and represented 12% of

the total number reported. Unidentified rockfishes

accounted for 85% of all the individuals noted (Table

3). Out of the 61 individual museum collections

reviewed, 11 contained only a single individual, 38

contained less than 10 individuals, while 11 contained

more than 100 individual juveniles.


Current Field Study


A total of 3,695 black rockfish and 15 blue rockfish

individuals were collected in the 2005 field surveys.

These were the only species collected in the timed

searches, although other rockfish species were ob-
served in several of the surveyed areas (Studebaker and

Mulligan 2008). The majority of the black rockfish

(74%) and blue rockfish (86%) were collected in

Oregon. The sampling effort in northern California was

doubled compared with the effort in Oregon, in both

the number of surveyed sites and total search times

(Table 1).


An average of 30 juvenile black rockfish were

collected per 20-min search at locations where fish

were detected. The largest number collected during a

single 20-min search occurred at Marine Park, Oregon,


FIGURE 1.—Locations surveyed for juvenile rockfish in

northern California and Oregon, 2005. Closed circles represent

locations at which black rockfish were detected, open circles

locations at which no black rockfish were detected.
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where 335 were collected on 22 June 2005. Juvenile

black rockfish were noted in rocky intertidal areas from

Ecola State Park to MacKerricher State Park (Figure 1)

with most occurring north of Point Delgada (Table 1).

Juveniles ranged in size from 37 to 78 mm FL (mean¼


52 mm). Blue rockfish were detected at only three

rocky intertidal locations: Cape Arago, Oregon, and

Patrick’s Point and Point Delgada, California. A total

of 15 juvenile blue rockfish were collected, the

majority (13) being taken at Cape Arago. Blue rockfish

were collected on 24 May and 23 June and ranged from

46 to 63 mm FL (mean ¼ 57 mm).


Discussion


Black rockfish appeared to be the dominant rockfish

species using rocky intertidal habitats in the Pacific

Northwest, especially in northern California and

Oregon. Age-0 black rockfish are known to use

nearshore habitats (Love et al. 2002). Their use of

rocky intertidal areas is not unexpected, although few

empirical data have been collected in this habitat. More

intensive and focused searches are needed to determine

the full extent of rocky intertidal usage by juvenile

black rockfish.


The range of black rockfish extends from the

Aleutian Islands, Alaska, to northern Baja California,

Mexico (Miller and Lea 1972). The lack of juvenile

black rockfish in rocky intertidal sites south of

MacKerricher State Park during the 2005 field study


was in contrast to both published literature and museum

collections that noted large intertidal collections (150þ


individuals) of black rockfish as far south as Dillon

Beach, California (Grossman 1982), and Sebastes spp.

as far south as Duxbury Point, California (CAS 27394).

The distribution of juvenile black rockfish in rocky

intertidal areas observed in the 2005 field study may be

explained by a reported ‘‘total failure in reproductive

success’’ for rockfishes in the areas between Point

Conception and Cape Mendocino for 2005 (Sakuma et

al. 2006). This suggests that the distribution of rocky

intertidal usage by rockfishes varies on an annual basis,

possibly being affected by such factors as oceanic

conditions and reproductive success.


The northern extent of black rockfish in rocky

intertidal areas was not determined in the 2005 study.

Museum collections indicate the northern boundary of

rocky intertidal usage may extend to Forrester Island,

Alaska. However, age-0 black rockfish may use rocky

intertidal habitats throughout their range.


Large variations in species abundances over rela-
tively small spatial scales have been shown for many

marine species (Caffey 1985; Gaines et al. 1985;

Menconi et al. 1999; Underwood and Chapman 2000;

Griffiths 2003). Abundances of age-0 rockfish are also

often highly variable over time and space (Moser and

Boehlert 1991; Sakuma et al. 2006; Laidig et al. 2007).

Similarly, the 2005 field study showed large variations

in abundance over a relatively small spatial scale. For


TABLE 1.—Habitat type and catch per minute of juvenile black rockfish at 18 rocky intertidal locations in California and

Oregon. Samples were collected on 22–29 May and 20–26 June 2005.


Site Habitat 

May June


Minutes 
surveyed 

Number 
collected/minute 

Total 
collected 

Minutes 
surveyed 

Number 
collected/minute 

Total

collected


Oregon

Ecola State Park Boulder 100 1.62 162

Boiler Bay Bench 100 1.38 138 100 1.17 117

Marine Park Bench 100 0.90 90 100 6.13 613

Cape Arago Mixed 100 6.00 600 100 1.17 117

Cape Blanco Mixed 100 6.92 692 100 2.09 209


California

Point St. George Boulder 100 1.55 155 100 1.09 109

False Klamath Cove Boulder 100 0.45 45 100 1.11 111

Palmer’s Point Boulder 100 0.46 46 100 0.47 47

Cape Mendocino Boulder 100 0.97 97 100 0.35 35

Point Delgada Bench 100 1.49 149 100 0.18 18

Bear Harbor Bench 100 0.23 23

Kibesillah Hill Boulder 40 0 0

MacKerricher State Park Mixed 100 0.52 52 100 0.7 70

Mendocino Headlands Bench 80 0 0 100 0 0

Stornetta Ranch Bench 100 0 0

Shell Beach Boulder 100 0 0

Bodega Marine Lab Bench 80 0 0

Point Reyes Bench 80 0 0


All sites 2,087 1,608
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example, two locations (Boiler Bay and Marine Park,

Oregon) that are located approximately nine coastal

kilometers apart had highly differing abundances of

juvenile rockfish during a sampling event on 22 June,

approximately 1 fish/min (117 fish/100 min) being

collected at Boiler Bay and 6 fish/min (613 fish/100

min) at Marine Park (Table 1).


The use of rocky intertidal habitats may provide

benefits including increased water temperatures and

concentrated food resources during low tide events

(Metaxas and Scheibling 1994), which may increase

the growth rates of the individuals occupying the area.

Intertidal areas may also provide shelter from subtidal


predators (Whoriskey 1983; Kneib 1987). Trade-offs

may occur with increased stress levels due to wide

fluctuations in temperature and salinity over a short

period of time (Metaxas and Scheibling 1993; Johnson

2001). In 2004, rockfish were observed in tide pools

with salinities as low as 28.9% (due to freshwater

intrusion) and temperatures as high as 17.18C (R. S.

Studebaker, unpublished data). Further studies are

needed that directly compare intertidal and subtidal

recruitment of juvenile rockfish, especially black

rockfish. Methods such as diving surveys, otolith

analysis, and fish tagging could be used to compare

characteristics such as abundance, growth rates, and


TABLE 2.—Rockfish species for which juveniles were collected in rocky intertidal areas, according to published literature and

reports (NR ¼ not reported).


Location Latitude Species found Number reported Year(s) collected Source


Cape Arago 43820001 00N Sebastes spp. ‘‘Large numbers’’ 1957 Jopson (1958)

Point St. George 41844049 00N Black rockfish NR 1969 Moring (1972)


Blue rockfish NR 1969 Moring (1972)

Bocaccio 

S. paucispinis

1 1969 Moring (1972)


Black rockfish 1,045 2003–2005 Studebaker and Mulligan (2008)

Grass rockfish 1 2004 Studebaker and Mulligan (2008)

Widow rockfish 

S. entomelas

1 2004 Studebaker and Mulligan (2008)


Damnation 41841 047 00N Black rockfish 6 2004–2005 Cox (2007)

Endert’s Beach 41839009 00N Black rockfish 2 2004–2005 Cox (2007)

False Klamath Cove 41835 037 00N Black rockfish 91 2004–2005 Cox (2007)

Palmer’s Point 41807053 00N Black rockfish 1,705 2003–2005 Studebaker and Mulligan (2008)

Trinidad Bay 41803 021 00N Black rockfish 77 1968–1970 Moring (1986)


Blue rockfish 4 1968–1970 Moring (1986)

Point Delgada 40801 02200N Black rockfish 470 2003–2005 Studebaker and Mulligan (2008)


Blue rockfish 25 2003–2004 Studebaker and Mulligan (2008)

Canary rockfish 1 2004 Studebaker and Mulligan (2008)

Copper rockfish 

S. caurinus

1 2004 Studebaker and Mulligan (2008)


Bruhel Point 3983602600N Canary rockfish 20 1973 Chadwick (1976)

Point Arena 3885601600N Black rockfish 76 1971–1973 Yoshiyama et al. (1986)


Blue rockfish 30 1971–1973 Yoshiyama et al. (1986)

Yellowtail rockfish 1 1971–1973 Yoshiyama et al. (1986)

Grass rockfish ,10 1971–1973 Yoshiyama et al. (1986)


Point Arena area 3885701600N– 
3885405600N


Black rockfish 53 1971–1972 Gotshall et al. (1973)


Blue rockfish 30 1971–1972 Gotshall et al. (1973)

Sebastes spp. 2 1971–1972 Gotshall et al. (1973)


Dillon Beach 38815 01400N Black rockfish 247 1979 Grossman (1982)

Grass rockfish 118 1979 Grossman (1982)

Black rockfish 74 1980 Grossman (1982)

Grass rockfish 63 1980 Grossman (1982)

Grass rockfish 17 1981 Grossman (1982)

Black rockfish 5 1984 Yoshiyama et al. (1986)

Grass rockfish 23 1984 Yoshiyama et al. (1986)


Pescadero Point 3781403400N Sebastes spp. 33 1975–1976 Yoshiyama et al. (1986)

Sebastes spp. 27 1977 Yoshiyama et al. (1986)

Sebastes spp. 5 1982 Yoshiyama et al. (1986)

Sebastes spp. 16 1984 Yoshiyama et al. (1986)


Monterey 36837017 00Na Blue rockfish NR 1931 Wales (1952)

Soberanes Point 36827003 00N Sebastes spp. 11 1973–1974 Yoshiyama et al. (1986)

Diablo Cove 3581204400N Black rockfish 1 1975 Gotshall et al. (1984)

False Point or 

Ocean Beach 
32845 038 00N or


32841 035 00N Grass rockfish ,25 1996–2000 Davis (2000)


a Estimated from description.
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FIGURE 2.—Locations of juvenile rockfish from museum collections (see Table 2 for sources). Circles represent locations at

which black rockfish were collected, diamonds locations at which all other rockfish species were collected. The insets show

collection locations in (A) Alaska, (B) Mexico, and (C) Japan.
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survival to determine the importance of rocky intertidal

areas for adult rockfish populations.


Understanding the full complement of habitats used

by this commercially and recreationally important

group of fish is essential for effective resource

management. Many temperate rocky intertidal habitats

are vulnerable to deterioration from a variety of

processes including increased public use, pollution,

and urbanization. Conservation of these habitats may

be an important step in maintaining adequate levels of

recruitment for species such as black rockfish. To more

fully determine the importance of rocky intertidal

habitats to rockfish species, the contribution of rocky

intertidal areas to harvestable populations must be

determined over the largest spatial and temporal scales

possible.
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