Background

In March of 1998, the California Department of Fish and Game (CDFG) and the National Marine Fisheries Service (NMFS) entered into a Memorandum of Agreement (MOA) relating to the conservation of steelhead in California north of the Russian River. This area is comprised of both the Northern California (NC) and Klamath Mountain Province (KMP) steelhead Evolutionarily Significant Units (ESU). Under the MOA, CDFG agreed to implement extensive research and monitoring programs, including a comprehensive monitoring program for both ESU’s. In 1999, CDFG formed the Steelhead Research and Monitoring Program (SRAMP) to conduct the monitoring and research agreed to in the MOA.

Both the KMP and NC steelhead were proposed for listing as threatened under the Federal Endangered Species Act (ESA) in August of 1996. While KMP steelhead have yet to be listed, NC steelhead were listed as threatened in February of 2000. In addition to steelhead, the two California coho ESU’s are also listed as threatened under the ESA.

SRAMP has been successfully implementing several research projects assessing adult steelhead spawners and outmigrating juvenile steelhead. In particular, SRAMP continues to acquire good adult steelhead escapement estimates in Freshwater Creek and in the Noyo River. However, SRAMP has had a difficult time developing a region-wide monitoring program. While SRAMP has been effective at both adult surveys and trapping migrating smolts and  pre-smolts, there has not yet been any plan presented that can be implemented in a region-wide context. 

Since 1999, the Forest Science Project (FSP) at Humboldt State University (HSU) has been developing the methods to estimate juvenile coho abundance on a region-wide scale. The FSP has the ability to develop and coordinate a regional juvenile steelhead abundance plan. However, the FSP has not yet demonstrated the validity of using juvenile counts to assess the trends in adult population size. 

The ability to detect trends in adult steelhead using juvenile counts as a surrogate would be demonstrated if the juvenile trends were matched with other life-history stages currently examined by SRAMP. A cooperative relationship with the regional juvenile survey and SRAMP’s existing projects would greatly improve the understanding of the utilization of juvenile data. 

A regional program that incorporates both steelhead and coho will save substantial money. Most reaches surveyed will cost from $1500 to $2000 regardless of target species. Both juvenile steelhead and coho abundance can be estimated using field methods appropriate for steelhead. And though steelhead have a larger range within a basin than coho, the range of coho will be completely contained within the potential range of steelhead. If a stream reach is within the coho sampling frame, then it is also within the  steelhead sampling frame. However, there will be reaches in the steelhead sampling frame that are not in the coho sampling frame. 

Use of GIS greatly speads development of a regional sampling frame. All the GIS data products required have been developed by the FSP for the Mad River-Redwood Creek hydrologic unit (MR-HUC) to facilitate the creation of the juvenile coho sampling frame. These GIS products require a modest monetary cost (approximately $6,000 for the MR-HUC) plus several weeks of time. Given time constraints for implementing a plan for 2002, the current focus will be on regional steelhead surveys in the MR-HUC. However, it is intended that the program will be expanded to at least the NC and KMP steelhead ESUs in the future.

Resident rainbow trout above anadromous barriers may contribute to the steelhead population. However, resident rainbow trout probably do not have the same value as steelhead, at least at the spawner life-history stage, and should be monitored separately and independently from the steelhead sampling frame. Time constraints limit addressing this issue for 2002, but full consideration will be made at a later date.

Project Description

Regional Survey

The objective of the proposed project is to develop a regional monitoring program for juvenile steelhead that could ultimately be used for determination of population trends in California NC and KMP steelhead. As a first step, a regional pilot project will be implemented in the MR-HUC. The MR-HUC is defined as all waters that drain to the Pacific Ocean, directly or indirectly, from Humboldt Bay tributaries in the south to small coastal streams south of the Klamath River in the north. To support the utilization of juvenile data to assess steelhead population trends, validation studies will be initiated in Freshwater Creek and the Noyo River. Additionally, where coho and steelhead distribution overlap, coho will also be enumerated.

A steelhead sampling frame for the MR-HUC will be developed utilizing 1:24k GIS routed hydrography. Ideally, the frame would contain all stream reaches that are available to steelhead. However, some streams are unsuitable for surveying with the techniques that will be utilized. These non-surveyable reaches will be described and omitted from the sampling frame. The first step will be to remove reaches that are determined to be too steep by GIS stream-gradient analysis. Given errors inherent in GIS data, this analysis will err in favor of including stream reaches so as to minimize the number of steelhead-containing reaches that are omitted from the frame. A meeting(s) of biologists familiar with steelhead distribution within the MR-HUC will be convened to define the distribution of steelhead within the MR-HUC. At the meeting, steelhead barriers will be defined on 1:24k USGS paper quadrangle maps, simultaneously creating a database for each located barrier that indicates barrier type and person supplying the information. Additionally, streams omitted from the sampling frame during the GIS gradient analysis will be examined and reviewed by these biologists at the meeting.

Once a sampling universe is identified, reaches approximately two miles long will be defined with landmark-identifiable endpoints. Most often endpoints will be tributary confluences. These reaches will be arranged in a manner described by Overton and McDonald (1999) that will insure good spatial coverage when sampled systematically.  Using the existing FSP coho sampling frame, reaches that could also contain coho will be identified and the coho sampling frame will be defined. A systematic sample will then be selected from the sampling frame. The number of reaches may be determined by the number of reaches in the frame, but time and crew constraints will probably limit the number of reaches sampled. Twenty-percent of the total number of reaches will be selected if there are fewer than 200 reaches in the sampling frame; otherwise 40 reaches will be selected. If there are more than 200 reaches, consultation with NMFS and CDFG will take place as to the acceptability of stratifying the coho and steelhead reaches from the steelhead-only reaches and sample so that a 20% sample rate is used for coho reaches with a complementary sample from the steelhead-only reaches to total 40 reaches (i.e., steelhead-only reaches would be sampled at a lower rate). 

Single-Reach Surveys

Identification of property ownership along selected reaches will be done first by querying a GIS database provided by the Humboldt County Assessors Office. This coverage has numerous errors and must be double checked with parcel maps that are available in digital format. Given properly identified parcel numbers (APN), a database is queried to generate a mailing list for all property owners along the reaches, identifying the stream reach with the owner. Additional work is done to insure that any particular property owner is sent only one letter, indicating all properties by APN that will be affected by the surveys. Property access agreements must be signed before any survey will occur on any private property. Invariably, some property owners will deny access; the FSP is experiencing about a 5- out of 200-letter rejection rate. However, this amounts to significantly fewer stream lengths with missing data than either unsurveyable reaches or habitat units within surveyed reaches. Additionally, official permission is obtained from the appropriate land steward for any surveyed stream on public property.

Reaches will be surveyed utilizing a protocol currently being developed by Seth Ricker (SRAMP biologist) with the assistance of David Hankin (HSU, Fishery Biology Professor). Reach estimates will use a habitat-stratified sampling approach where units will be visually surveyed using snorkling, if possible, except that a sample of riffles will be surveyed by electrofishing only. A sub-sample of the snorkeled units will be electrofished to calibrate the dive counts.

Freshwater Creek Validation Study

Freshwater Creek is a basin intensively studied by SRAMP. They have numerous migrant traps throughout the basin and have a program in place to estimate adult escapement. It is hoped that summer juvenile population surveys will show trends similar to the adult escapement and smolt data gathered in the other projects. 

The sampling frame for the Freshwater Creek validation study will be the same reaches defined in the Freshwater Creek portion of the MR-HUC regional sampling frame. Seth Ricker will lead a crew funded by this proposal, which will census the Freshwater Creek Basin. Mr. Ricker figures six crew-persons working six weeks will adequately cover the basin. Census in this case means that all reaches will be surveyed in the basin, but the reaches will be surveyed with the same sampling techniques as the region-wide survey. In addition to giving a basin-wide estimate, this design will help define sampling rates required to attain certain levels of confidence.

Mr. Ricker has already identified all the landowners in the basin and has access permission for most of the area. Past experience in the basin indicates that there will be no problems gaining access to the rest of the study area.

Noyo Validation Study

The Noyo River Basin has a good spawner-survey program in place in addition to migrant trapping both performed by SRAMP. The study area will probably be limited to the North Fork Assessment Area and the Headwaters Assessment Area, which will provide the most consistent (in similar methods) adult escapement and smolt estimates to compare to the juvenile trends.

Sampling frame development will be done by SRAMP-Fort Bragg biologists. SRAMP will provide a sample universe consisting of 1:24k GIS hydrography that delineates steelhead anadromy for the Noyo River Basin within the SRAMP study area.

In the North Fork Assessment Area and the Headwaters Assessment Area there are about 35 km of adult spawner survey stream reaches. The juvenile surveys will cover a little more area than the spawner surveys. It might be possible to census the Noyo study area for the dollar amount indicated in this proposal, but the reaches would have to be limited to ten at most.

Property access has been already obtained by SRAMP for the spawner surveys; access for the juvenile surveys should be, at most, a minor issue.

It is hoped that the field  crews will be under the direction of SRAMP personnel. If the FSP is required to provide a field-crew chief, then there will probably be a reduction in at least two reaches surveyed.

Field Work 

Regardless of survey type (regional surveys or either validation study), consistent field protocols must be followed. The protocols being developed by Seth Ricker will be utilized by all crews. A training session with at least all crew leaders and preferably all participants will take place before any crew collects data for this project. Ideally, all crews will attend the same session. If this is not possible, the same lead trainer should attend all training sessions. Field crews will be given maps of reaches that clearly define endpoints of assigned reaches.

In addition to the training, for insurance of data quality, field checks will be made of all crews for all stages of the survey. It is most desirable that the same person visit all crews to insure consistent procedures.

Database Development

Data will be entered into Microsoft Excel spreadsheets identical to the field forms. The data will then be imported into S-PLUS where the data will be examined for probable errors. Dive data will be checked against habitat forms and efishing forms against both dive and habitat forms to insure that all selected units were surveyed (or identified missing data) or to find units that were surveyed in error. As code is developed to analyze the data, an S-PLUS database will be developed and formatted to facilitate the analysis. Once the database is developed, it can be exported to dBase, Oracle, or MS Access. 

Data Analysis
As stated, data analysis will be done in S-PLUS. Code will be developed to generate stream reach estimates. The next step will be to estimate regional abundance and basin abundances for both the Noyo and Freshwater validation studies. 

Analysis will also be done that will address expected sampling variances utilizing different levels of sampling rates. Given the complexity of the problem (three stage sampling), this analysis will be conducted via computer simulations by repeatedly sub-sampling the collected data under different sampling rates.

A fish presence map will be generated as a first step in producing a distribution product for the study area.  This fish presence map will be updated continuously until complete fish distribution is defined (multiple years).

Statement of Work

1) Creation of sampling frames (GIS and meetings included)

· Mad River – Redwood Creek hydrologic units (includes Freshwater Creek)

· NF and Headwaters of Noyo River

2) Development of reach protocols

3) Select 40 reaches in MR-HUC (with additional reaches in Freshwater census), 10 in Noyo

4) Property-ownership identification and access permission to sample selected reaches

5) Field crew training session

6) Field data collection 

· 40 MR-HUC reaches (including three reaches selected in Freshwater Creek)

· All other Freshwater Creek reaches

· 10 Noyo reaches

7) Quality assurance: field checks

8) Data entry

9) Electronic data quality assurance: automated check of data consistency, spot check accuracy of entered data

10)  Reach estimates: steelhead, by age class, cutthroat trout, and juvenile steelhead population estimates and sampling variances

11)  Region estimates for the MR-HUC and basin estimates for Freshwater and Noyo

12)  Exploration of expected variances given different sampling rates.

13)  Initiate development of regional-trend detection sampling design with biometrician.

Products

1) GIS coverage of sampling frames indicating selected reaches

2) Single-reach protocols

3) Electronic copy of raw field data

4) Report detailing methods that include both reach-, basin- (where appropriate) and region-level estimates, and recommendations for future changes to the reach methods. 
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