2004 Regional Abundance Survey in the Mad River-Redwood Creek Hydrologic Unit

Purpose of Study:

The objective of this research and monitoring project is to obtain an annual estimate of the number (population estimation) of juvenile coho salmon (Oncorhynchus kisutch) and steelhead trout (Oncorhynchus mykiss) in the Mad River-Redwood Creek hydrological unit (Mad-Redwood HUC).  The Institute for River Ecosystems (formerly the Institute for Forest and Watershed Management) has been conducting these summer surveys since 1999.  The data set resulting from these surveys currently constitutes the longest running time series fish data set on a large landscape scale in California.  Annual fish abundance estimates can be used to determine population status and establish population trends for the region.  Through this research, sampling and field methodologies are also tested and refined and spatial distribution for these two species is documented.  In 2004, scale and genetic samples will also be collected to determine the age structure of the steelhead population and evaluate hybridization of steelhead and cutthroat trout.  

Target Species:

Juvenile coho salmon age 0 and steelhead and cutthroat trout age 0, 1, and 2.

Sampling Universe:

The Mad-Redwood HUC includes all anadromous streams to Humboldt Bay and all coastal streams draining into the Pacific Ocean from Humboldt Bay, north to, but not including, the Klamath River and any anadromous tributaries to these streams.

The original coho sampling universe for the Mad-Redwood HUC included all HUC stream segments that were represented on USGS 1:100K topographical maps.  The universe was further restricted in a meeting of local fisheries biologists and resource managers with knowledge about coho and steelhead distribution.  These experts identified, on 1:24K maps, the location of known barriers to salmonid upstream migration (a list of these experts is available upon request).  All survey stream reaches are entirely within Humboldt County.  Three types of streams have been removed from the frame.  These types are 1) reaches that cannot be surveyed, 2) reaches that can only be surveyed by means that will be advantageous to sample as a separate sample stratum, and 3) reaches beyond the extent of coho (e.g. beyond migration barriers or channels which are dry in the summer).  Examples of reaches that cannot be surveyed are the mainstem of Redwood Creek and the lowest portion of Prairie Creek because of large size and Skunk Cabbage Creek due to lack of a well-defined channel for much of its length.  Streams with less than 1.2 kilometers (0.75 miles) of total coho or steelhead habitat, such as Elam Creek, have been placed into a separate sampling stratum.  

Designated Stream Reaches:
The resulting sampling universe contains 468 GIS stream kilometers (290 GIS stream miles), which were divided into 247 stream reaches.  Reach end points were designated so as to be identifiable by field crews, preferably at tributary junctions.  From these stream reaches, 40 reaches were drawn using a systematic random sampling computer algorithm.  Of the 40 selected reaches for the 2004 survey, 24 reaches are located on private timberland, 6 are within Redwood National and State Parks.  The Simpson Resource Company has committed to sampling 17 reaches located on their property and the California Department of Fish and Game’s Anadromous Fisheries Research and Monitoring Program will survey 8 reaches in Freshwater Creek.  Institute field crews will sample 23 reaches. 

Survey Methods:
Selected stream reaches will be surveyed using a protocol based on the manuscript entitled Improved Two-Phase Survey Designs for Estimation of Fish Abundance in Small Streams (Hankin and Mohr, prepublication), illustrating modifications and improvements to the survey protocol laid out by Hankin and Reeves (1988).  The methods rely mostly on snorkel dive counts, but some electrofishing is required.  The first step is to divide the stream reach into habitat classified work units.  The habitat classifications are riffles, shallow pools (<1.1meters deep), deep pools (> or = 1.1meters deep), and other.  Riffles are too shallow to effectively survey with snorkeling techniques; therefore they are electrofished at a sampling rate of one out of every 12 riffles.  Thirty percent of every shallow pool will be snorkel surveyed.  Fish counts made by divers will be calibrated in 25% of every snorkeled shallow pool.  The method of calibration depends on the count of age-0 coho salmon.  If there are fewer than 21 age-0 coho counted, then the unit will be calibrated by the method of bounded counts (MBC).  This method utilizes three additional snorkel counts to increase the reliability of the estimate of the number of coho in the unit, thus “calibrating” the initial dive count.  If there are 21 or more age-0 coho counted on the first dive, then electrofishing is required to calibrate the initial dive count in that unit.  Deep pools, by definition, are too deep to effectively electrofish, leaving MBC as the only choice for an improved estimate of fish counts in deep pool units.  However, the effectiveness of MBC decreases for fish counts over 30 individuals, which is often the case in deep pools.  Since MBC is a relatively inexpensive measurement tool and deep pools do not usually account for a significant portion of the total number of habitat units, 100% of deep pools encountered will be sampled using this technique (i.e. a deep pool census with no calibration relationship).  Habitat units classified as “other” cannot be surveyed using snorkeling or electrofishing (due to extreme habitat complexity or undercut bank) and therefore are not sampled.
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