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Introduction 

 
 With the documented reduction in global biodiversity as a direct result of human-

induced changes (Stenack, 1998), it has become increasingly apparent that the value of 

no-take marine reserves is rapidly increasing.  Protecting not only single, charismatic 

species, marine reserves and marine protected areas serve to enhance ecosystem function 

by protecting and reducing damage to critical habitat, and limiting or restricting the take 

of organisms.  These practices allow systems to return to stable states that may resemble 

pre-exploited conditions.  While many marine protected areas today are relatively new 

(ca 20 years old) numerous case studies exist that document increases in size and 

abundance of species targeted by fisheries (e.g. Roberts, 1995; Russ and Alcala, 1996).   

 Assessing the effectiveness of marine protected areas provides a unique challenge 

as often there is no baseline data available for populations prior to their exploitation.  

While any data gathered under the current conditions may be a baseline for future studies, 

they fail to capture the prior community structure that may have been quite different from 

that today (Dayton, et al., 1998; Baum and Myers, 2004).  However, given the relative 

paucity of data available for such studies, it is an unavoidable reality that this data is the 

best available, and every effort should be made to establish such pseudo-baselines in 

order to address the effects of any marine protected area.  At the very least, this requires a 

general knowledge of the species composition within a designated reserve. 

 Established as a national monument in 1913, the Cabrillo National Monument 

(CNM) includes a variety of submerged habitats that include a transient sandy beach, a 

relatively large tide flat, and submerged rocky reef habitat.  Each of these habitats plays 

an important role in the community structure of the nearshore marine fishes within the 



boundaries of the reserve.  Although this park is not a designated no-take zone for fishes, 

it is a protected area for invertebrate collection.  As with most reserves in California, and 

despite the importance of the CNM as a marine habitat, the body of knowledge pertaining 

to the fish community within the enclosed area is relatively sparse.   

 The location of the CNM on the south-western side of Pt. Loma makes it one of 

California’s southernmost marine reserves (McArdle, 1997) and it is a major attraction 

for both research scientists and the public as one of the largest tide flats in San Diego.  

The park covers roughly 160 acres and the tide flat portion is visited by nearly 100,000 

people per anum (B. J. Becker, pers. comm.).  The CNM is divided into “use zones” in 

order to minimize the impact of trampling throughout the entire area.  These zones vary 

from completely unrestricted (zone I) to zero entry (zone III).  The oceanic boundary is 

300 yards offshore from mean low-low tide. 

 As a means of contributing to the growing body of knowledge of other organisms 

within the CNM reserve, multiple sampling techniques were used to compile a list of fish 

species that utilize the variety of habitats enclosed by its boundaries.  It is hoped that this 

information will provide a starting point for resource managers and marine ecologists 

who seek to understand the integrated response of marine communities within and around 

reserve areas. 

Materials and Methods 

 A variety of methods was used to census the fishes within the CNM as a means of 

capturing both resident fishes that remain on the tide flat, and transient fishes that may 

utilize portions of the reserve that are only submerged during high tide.  These included 

45.5m long x 2.5m high gill nets with variable mesh (2.5cm, 3.8cm, and 5cm), minnow 



traps, 50m diver surveys counting fishes in a 1m window, visual tide pool surveys, and 

non-selective removal of fishes in tide pools using the natural product clove oil.  For each 

use zone, three minnow traps, one gill net, three diver transects, and three surface visual 

transects were accomplished on a quarterly basis (Terry and Stephens, 1976; Stephens et 

al., 1984; Stephens et al., 1994).  Three isolated tide pools were also inoculated with 1:5 

clove oil to isopropanol as means of removing all cryptic fishes in each zone, also on a 

quarterly basis.  Gill nets and fish traps were set for a period of 12-16 hours over night in 

4-8 meters of water (Pondella and Allen 2000).   

 All fish were measured to the nearest 5mm in the field or to the nearest 0.1mm in 

the laboratory for intertidal species.  Fishes were weighed to the nearest 5g aggregate 

weight in the field or to the nearest 0.1g in the laboratory for intertidal species.  Live 

fishes from the gill net surveys were returned to the habitat to minimize disturbance, 

while all other individuals were retained in the laboratory and deposited at either the 

Occidental College research collection, the Scripps Institution of Oceanography Marine 

Vertebrates Collection (SIOMVC), or the Cabrillo National Monument teaching and 

research collection.  A list of collecting personnel, along with dates and times of 

collection is attached as Appendix I. 

Results 

 Overall, 48 species from 22 families were recorded within the CNM (Table 1).  

The gill nets, diver transects, and clove oil stations were the most effective sampling 

strategies, capturing 100% of the total richness.  No significant beach was present at any 

time during the calendar year, thus the beach seine protocol was deemed ineffective, and 

following the initial attempt in January was dropped from subsequent deployments.  



Similarly, the fish traps were inefficient at catching any species other than common 

smelts (e.g., Ahterinopsis californiensis).  The fish traps were therefore abandoned as 

well.  The tide pool fishes were represented by 12 species of mostly cryptic species, 

including members of the Blenniidae, Clinidae, Cottidae, Gobiesocidae, and Kyphosidae.  

Sub-tidal fishes accounted for the remaining 36 species and represented several common 

marine families (Table 1). 

 The most abundant intertidal fish species was the wooly sculpin, Clinocottus 

analis (Cottidae), followed by the spotted kelpfish, Gibbonsia elegans (Clinidae), and the 

opaleye, Girella nigricans (Kyphosidae).  The most common species taken by the gill 

nets was the salema, Xenistius californiensis (Haemulidae), followed by the queenfish, 

Seriphus politus (Sciaenidae), and the leopard shark, Triakis semifasciata (Triakidae).  

The diver surveys indicated much higher abundances then any other technique (Table 1) 

with the most common species being the señorita wrasse, Oxyjulis californicus 

(Labridae), followed by the opaleye, Girella nigricans (Kyphosidae), and the garibaldi, 

Hypsypops rubicundis (Pomacentridae). 

Discussion 

 The fish assemblage of the CNM is a typical rocky-shore fish assemblage for 

southern California mainland habitats (Pondella and Allen 2000, Stephens et al. 2005).  

The overall richness was found to be comparable with other similar habitats in the San 

Diego region (Craig, et al., 2003; Craig, et al., 2004, Pondella and Allen 2003).  While 

the number of species was comparable, the density and abundance of these species was 

relatively low in comparison to other localities (Craig, et al., 2004; Craig and Hastings, 

unpublished data).  This high diversity, low-density pattern is most likely a result of the 



lack of high relief habitat associated with the CNM.  Additionally, the placement of the 

CNM at the mouth of San Diego Bay provides easy access to many recreational and sport 

fishing vessels, hence there is a certain degree of fishing pressure which may limit the 

abundance of target species such as the kelp bass, Paralabrax clathratus, the California 

sheephead, Semicossyphus pulcher, and the white seabass, Atractoscion nobilis.   

 Overall, there was no difference found in the fish assemblage between the varying 

use zones.  Despite the fact that there is far more trampling from human activities in the 

high use zone (zone I), little effects were found in tide flat fishes that are residents or in 

sub-tidal fishes that may use the reserve during flood tides.  The three zones also included 

species that are both resident and transient species on the tide flat (Table 1).  While 11 of 

the 12 species found in the tide pools may be considered resident, the remaining species 

collected by the gill nets and observed by the diver surveys are most likely utilizing the 

tide flat habitat as foraging area during high tides (Gibson 1999).   

 With the lack of earlier, baseline data, it is nearly impossible to address the 

effectiveness of the CNM as a marine reserve for fishes.  However, its value as a marine 

protected area should not be overlooked.  The reserve harbors many non-target species 

that rely upon the tide flat habitat for reproduction, foraging, and protection either as 

permanent residents or transient visitors.  These habitats are often destroyed or harmed by 

fisheries activities and coastal development, thus the protection of this habitat by the 

boundaries of the CNM is undoubtedly critical in the success of the species which utilize 

it.  Reserves such as the CNM are essential to protect this and other critical habitats, and 

therefore should not only be maintained, but also expanded.  Such expansion will serve 



only to enhance the protection afforded to both target and non-target species and 

ultimately bolster the success of marine communities. 
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Table 1.  List of fishes collected in the Cabrillo National Monument in 2004.  Species are listed in taxonomic order following Nelson (1994), and common name 
follows scientific name following Nelson, et al. (2004).  Authorship of species follows Eschmeyer (1998).  

Scientific Name Common Name Scientific Name Common Name 
Heterodontidae-bullhead sharks   Scieanidae-drums (continued)  
Heterdontus francisci (Girard 1855)  horn shark Cheilotrema saturnum (Girard 1858) black croaker 
Triakidae-houndsharks  

  
 

 

   

 

 

 

 

  

Menticirrhus undulatus (Girard 1854) California corbina 
Mustelus henlei (Gill 1863) brown smoothound shark Seriphus politus Ayres 1860 queenfish 
Triakis semifasciata Girard 1855 leopard shark 

 
Embiotocidae-surfperches

Rhinobattidae-guitarfishes Brachyistius frenatus Gill 1862 kelp perch 
Rhinobatos productus Ayres 1854 shovelnose guitarfish 

 
Embiotica jacksoni Agassiz 1853 black perch 

Batrachoididae-toadfishes Hyperprosopon argenteum Gibbons 1854 walleye surfperch 
Porichthys myriaster Hubbs and Schultz 1839 specklefin midshipman Hypsurus caryi (Agassiz 1853) rainbow seaperch 
Atherininopsidae-neotropical silversides  Micrometrus minimus (Gibbons 1854) dwarf perch 
Atherinops affinis (Ayers 1860)  Phanerodon furcatus Girard 1854 white seaperch 
Atherinopsis californiensis Girard 1854 jacksmelt Rhacochhilus toxotes Agassiz 1854 rubberlip seaperch 
Leuresthes tenuis (Ayres 1860) California grunion 

 
Rhachochilus vacca Girard 1855 pile perch 

Scorpaenidae-scorpionfishes Pomacentridae-damselfishes
Scorpaena gutatta Girard 1854 California Scorpionfish Hypsypops rubicundus (Girard 1854) garibaldi 
Sebastes atrovirens (Jordan and Gilbert 1880) kelp rockfish Labridae-wrasses  
Sebastes rastrelliger (Jordan and Gilbert 1880) 

 
grass rockfish Halichoeres semicintus (Ayers 1859) rock wrasse 

Cottidae-sculpins Oxyjulis californica (Günther 1861) senorita 
Clinocottus analis (Girard 1858) wooly sculpin Semicossyphus pulcher (Ayres 1854) California sheephead 

 Scorpaenichthys marmoratus Girard 1854 cabezon Clinidae-clinids
Serranidae-sea basses  Gibbonsia elegans Hubbs 1927 spotted kelpfish 
Paralabrax clathratus (Girard 1854) kelp bass Gibbonsia metzi Hubbs 1927 striped kelpfish 
Paralabrax nebulifer (Girard 1854) barred sand bass 

 
Heterostichus rostratus Girard 1854 giant kelpfish 

Carangidae-jacks Paraclinus integripinnis (Smith 1880) reef finspot 
Trachurus symmetrichus (Ayes 1855) 

 
jack mackeral Blenniidae-combtooth blennies  

Haemulidae-grunts Hypsoblennius gilberti (Jordan 1882) rockpool blenny 
Anisotremus davidsonii sargo Hypsoblennius jenkinsi (Jordan and Evermann 1896) mussel blenny 
Xenistius californiensis (Steindachner 1876) salema Gobiescodiae-clingfishes  
Kyphosidae-sea chubs  Gobiesox rhessodon Smith 1881 California clingfish 
Girella nigricans (Ayres 1860) opaleye Rimicola eigenmanni (Gilbert 1890) slender klingfish 
Hermosilla azurea Jenkins and Evermann 1889 zebraperch Gobiidae-gobies  
Medialuna californiensis (Steindachner 1856) 

 
halfmoon Typhlogobius californiensis Steindachner 1879 

 
blind goby 

Sciaenidae-drums Sphyraenidae-barracudas
Atractoscion nobilis (Ayres 1860) white seabass Sphyraena argentea Girard 1854 Pacific barracuda 

 



Appendix I.  Collection dates, times, and personnel.   
 
 

Diver Surveys: 
1/17/ 2004, 0800-1000, M. Craig and J. Hyde 
4/17/2004, 0800-1000, M. Craig and J. Hyde 
7/15/04, 1000-1200, M. Craig and J. Hyde 
11/2/04, 0800-1000, M. Craig and J. Hyde 
  
Tide Pools: 
2/13/04, M. Craig, J. Hyde, J. Cobb, and party 
4/13/04, M. Craig, J. Hyde, J. Cobb, and party 
7/6/04, M. Craig, J. Hyde, J. Cobb, and party 
12/2/04, M. Craig, J. Hyde, J. Froeschke, and party 
*all surveys done at low tide 
  
Gill Nets: 
2/13/04, 1600-0830, M. Craig, J. Hyde, F. Fodrie, N. Benaderet 
6/14/04, 1700-0800, M. Craig, F. Fodrie, and party 
7/28/04, 1630-0830, M. Craig, F. Fodrie, J. Hyde, and party 
12/2/04, 1715-0745, M. Craig, F. Fodrei, J. Hyde, and party 
 
Fish Traps: 
1/19/2004, 1600-0800, M. Craig 
Method abandoned due to poor results. 
 
Beach Seines: 
1/20/04, first attempt, no significant beach and method not useful on rocky substrate. 


