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Introduction

The marine finfish inhabiting the subtidal waters off Redwood National and State Parks have not
been studied. Currently, the limited and highly fragmented data available on the abundance and
distribution of fishes, in this area, can only be obtained from commercial landings compiled by
the California Department of Fish and Game. The goal of this study was to provide a preliminary

species list of fishes inhabiting the subtidal waters off Redwood National and State Parks.

Methods

Fish sampling was done in the subtidal waters off Redwood National and State Parks (RNSP),
Humboldt and Del Norte counties, CA (Figure 1). All fish surveys were done from Humboldt
State University’s R/V Coral Sea. This vessel is 90" in length with a fully loaded displacement of
210 tons. In addition to the Captain our surveys required an engineer, one crew member, and a
scientific party of six to seven. Nine, two day sampling trips were conducted in June, July and
September 2005; January, May, June and December 2006; and March and July 2007. Each leg
(day 1, Eureka to Crescent City; day 2, Crescent City to Eureka) typically took 13-14 hours,
depending on sea conditions. In spite of several trips having to be postponed due to weather,
sampling was conducted during all seasons. A 32' (mouth opening) benthic otter trawl, with 1
inch stretch mesh, was used to sample subtidal fishes, over sandy bottoms, off of Gold Bluffs
Beach, False Klamath Cove, and Enderts Beach. Two replicate, 12 minute tows, at 1-2 knots,
were taken at each site on one or both days of a trip as time and weather allowed. Depths ranged
from 11 to 30 m. Subtidal fishes over rocky reefs, off Redwood and Damnation Creeks, were

sampled by hook and line beginning July 2005. Fishing was conducted for 1.25 hrs/trip/day,



over each reef, by six to eight experienced anglers using six or eight inch scampy jigs with 8/0 or
9/0 size hooks as bait. Depths ranged from 10 to 29 m. Unless injured, all fishes sampled were
identified, measured and released. The goal of this project was to provide a preliminary
inventory of the subtidal fishes inhabiting the waters off RNSP. Consequently no attempt was
made to statistically compare abundances or diversities between or among sites, seasons, or
years. Surface temperatures, salinities, and dissolved oxygen were measured, in the field,
concurrently with fish sampling using either hand held thermometers, refractometers or a YSI

model 600XL data sonde.

Results and Discussion

Cruise dates along with specific sites sampled by date are shown in Table 1. Site
locations/descriptions including GPS coordinates, substrate type, depth, distance from shore and
sampling method are shown in Table 2 and Appendices 1-5. Sea surface temperatures, salinities,

and dissolved oxygen are noted in Table 3.

A total of 46 fish species, representing 21 families, was collected (Table 4). The 12 most
abundant species made up 96% of the 16,020 fish sampled (Table 5, Figure 2). Thirty seven
species were taken over the sandy bottom sites, Gold Bluffs Beach, False Klamath Cove, and
Enderts Beach, while 12 species were caught over the rocky reef sites, Redwood and Damnation
Creeks (Tables 6 and 7). Trawl sites were dominated by night smelt, Spirinchus starksi, northern
anchovy, Engraulis mordax, and Osmeridae spp. (juveniles), while the rocky reef sites were
highly dominated by black rockfish, Sebastes melanops. Although effort varied slightly among
the sandy bottom sites and between the rocky reef sites (Table 1) general comparisons can be
made between and among sites. Overall species diversity, at the three trawl sites, is similar
ranging from 25 species at Gold Bluffs Beach to 38 species at False Klamath Cove. The overall
higher abundance noted at False Klamath Cove, 7,077 individuals, is due primarily to the greater
catches of night smelt and northern anchovy taken at this site. At the two hook and line sites,
Damnation Creek and Redwood Creek, overall abundances were similar, with 418 and 409

individuals taken, respectively. However, species diversity is higher at Damnation Creek due to



the greater number of rockfish species taken. Species diversity noted in successive days of
sampling, within a site, did not appear to fluctuate greatly (Table 8). Not surprisingly a greater
amount of variation is evident in abundances taken in successive days, within sites, which can be
attributed to the sampling of small schooling pelagic fishes by trawling and the nature of fishing
by hook and line techniques. The twelve most abundant species show some seasonal trends in
abundance (Table 9). The greatest numbers of spiny dogfish and blue rockfish were clearly taken
during the fall, while greater numbers of Pacific tomcod, black rockfish and flatfish were noted
during the summer months. No clear trends in abundance are evident for small schooling pelagic
fishes (i.e. northern anchovy, whitebait smelt, night smelt, Osmeridae, spp.) except that far fewer
individuals were taken during the winter months. No seasonal differences in size are obvious for
the twelve most abundant species (Table 10). Finally, Table 11 suggests high inter-annual
variation in abundance both between and within the hook and line sites which may be attributable

to this sampling technique.

Juvenile (< 4") Dungeness crabs, Cancer magister, were far more abundant at False Klamath
Cove (FKC) than at the two other trawl sites (Table 12). In addition, this was the only site with a
higher female:male sex ratio. More adult Dungeness crabs were also taken at False Klamath |
Cove (Figure 3). Overall, adult females dominated the catch except during September 2005 at
FKC.

The nearshore subtidal species inventory, described above, provides important baseline data for
this poorly studied region. Although obvious differences exist in the species composition
between sandy bottom and rocky reef sites much additional study is needed. With the aid of
future mapping efforts, additional areas encompassing both habitats should be identified and
examined. Tagging studies to examine site fidelity and movement patterns of commercially
important species such as rockfish, lingcod, cabezon and greenling would be highly informative
and could involve local fishers working out of the Ports of Trinidad and Crescent City. It should
be noted that greater than 50% of the species identified in this survey are listed in Appendix G,
(Master list of species likely to benefit from MPAs) of the recently circulated CDFG Master Plan



for Marine Protected Areas (2008). Consequently this and similar studies will provide critical

information for future MPA deliberations involving the northern California coast.
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Table 5. Relative abundance of the 12 most common fish species collected at five
subtidal sites off Redwood National and Sate Parks, Humboldt and Del Norte Counties,

CA, 25 June 2005 to 15 July 2007.

Scientific name (Common name) No. Caught % of Total Rank
Squalus acanthias (spiny dogfish) 161 1.00 8
Engraulis mordax (Northern anchovy) 3,341 20.86 )
Allosmerus elongatus (whitebait smelt) 984 6.14 4
Spirinchus starksi (night smelt) 7,005 43.71 1
Osmeridae spp. (unidentified) 2,360 14.67 3
Microgadus proximus (Pacific tomcod) 291 1.82 7
Sebastes melanops (black rockfish) 596 3.72 5
Sebastes mystinus (blue rockfish) 94 0.59 11
Stellerina xyosterna (pricklebreast poacher) 337 2:10 6
Citharichthys stigmaeus (speckled sanddab) 78 0.49 12
Isopsetta isolepis (butter sole) 103 0.64 10
Parophrys vetulus (English sole) 161 1.00 8
Totals 15,501 96.76

Total fish caught (all species) 16,020
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Table 7. Overall abundances and lengths of fish species collected by hook and line at two, rocky
reef subtidal sites off Redwood National and State Parks, Humboldt and Del Norte Counties,
CA, 25 June 2005 to 15 July 2007. RC = Redwood Creek; DC = Damnation Creek; mm =
millimeters. All individuals collected by hook and line were measured to determine mean (X)

lengths.
RC DC

total length (mm) total length (mm)
Species No. X  (range) No. X  (range)
Sebastes caurinus 4 446.0 (414-470)
S. flavidus 4 2553 (171-310)
S. maliger 49  412.6 (340-480)
S. miniatus 1 427.0 (195-543)
S. melanops 397  418.4 (204-560) 189  380.3 (195-543)
S. mystinus 94 295.7 (180-4006)
S. nebulosus 1 480.0
S. pinniger 6 287.5 (245-360)
Hexagrammos decagrammus 2 293.0 (270-310) 15  320.1 (237-372)
Ophiodon elongatus 7 6104 (376-770) 47  671.4 (462-1010)
Scorpaenichthys marmoratus 2 3750 (320-430) 8 5424 (484-634)
Mola mola 1 472.0
Total fish caught 409 418
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