Chapter 6
Limitations of the Assessment

Opportunities for Improvement of Future Assessment Efforts

This assessment was limited in duration, scope, detail, and analysis level due to constraints in budget,
time, access, and overall resources. Where data are limited, working hypotheses are offered along with
recommendations to test or improve the knowledge base. Specific limitations are presented below to
put the assessment into context and to provide guidance to improve future data collections and analysis.

The California Department of Fish and Game's habitat inventory surveys provided the data for instream
conditions, the Ecological Management Decision Support Reach Model, the Limiting Factors Analysis,
and the Restoration Recommendations and Priorities. None of the subbasins were surveyed

100 percent. The following lists the amount of the Subbasin surveyed: North Fork, 81 percent;
Rockpile, 39 percent; Buckeye, 37 percent; Wheatfield 45 percent; and the Mainstem/South Fork,

31 percent. Future use of these data should reflect the amount un-surveyed as well as surveyed.

The California Geological Survey’slandslide and geomorphic anayses were limited to aeria photo
interpretation primarily from two sets of photos: 1984 and 1999/2000, and limited field verification.
A limited number of 1965 aerial photographs were reviewed briefly for only afew selected portions of
the watershed. Limited aerial photo coverage does not bracket temporal distribution of important
watershed events, which may not be evident in photos taken years after the fact. Field checking of
interpretations was limited.

At the analysis scale of 1:24,000, the detection of geologic features smaller than 100 feet in the largest
dimension is poor.

Detailed site level mapping of landslides and sediment delivery were conducted by outside partiesin
various portions of the watershed. However, time and staffing constraints prevented full evaluations of
those data.

Existing geologic mapping of the Rockpile Subbasin is limited to the Geologic Map of the Santa Rosa
Quadrangle (Wagner and Bortugno 1999), which was mapped at a scale of 1:250,000 (2-degree sheet).
The presence and locations of geologic features in this areawere inferred from surrounding areas where
more detailed mapping was available

Cdlifornia Department of Forestry and Fire Protection’s land use analysis used aeria photos exclusively.
Sediment sources found in earlier photo sets were not field reviewed to ascribe current comparative
condition.

Localized point source channel aggradations and meandering flows observed shortly after the winter
rains during the late 1950s and early 1960s were not systematically compared sequentially through time
to detail evolving stream channel morphology. Only spot point comparisons with 1984, 1988, and 1999
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6. Limitations of the Assessment

photos were done depending on where damage was observed from winter rains during the late 1950s
and early 1960s.

There was only time to compare the broadest contrasts between 19505/1960 era impacts with declining
habitat conditions. More subtle habitat changes to properly characterize recent land use activities
requires afar larger and detailed data base to make significant conclusions.

North Coast Regional Water Quality Control Board' s water chemistry analysis was limited to available
U.S. Environmental Protection Agency StoRet data for the period April of 1974 to June of 1988 at three
locations, and three samples obtained by NCRWQCB at five locationsin 2001. The sampling
frequency and small number of locations did not allow for any detailed temporal analysis.

NCRWQCB did not have turbidity nor suspended solids data, though considers them critical to
watershed analysis. The absence of those data and any analysis of suspended loads and turbidity are
limitations in this assessment.

Pesticide data were not available from StoRet, nor collected in the NCRWQCB sampling of 2001.

NCRWQCB analyzed water temperature and in-channel data supplied by the Gualala River Watershed
Council (GRWC), Gualala Redwoods, Inc. (GRI), and from NCRWQCB files containing Coastal Forest
Lands, Ltd data for the period from 1992 to 2001. Not all locations received sampling throughout that
period, limiting the ability to compare across years and among sites.

In-channel data and some temperature data were provided as summary statistics (medians, means, and
maximumes), limiting the ability to factor variability into the analysis, and not alowing for independent
checks on the data quality.

The temperature range used for “fully suitable” of 50-60 F was developed as an average of the needs of
several cold water fish species, including coho salmon and steelhead trout. As such, the range does not
represent fully suitable conditions for the most sensitive cold water species (usually considered to be
coho salmon).

Water temperature data analysis did not include probahility of exceedence from cumulative distribution
plots, or hours of exceedance of athreshold. This anaysis was limited by not having raw datafor all
sites, obtaining raw data late in the analysis, and data interface problems. Analysis of temperature
information is without knowledge of the extent of athermal reach upstream of the continuous data
logger.

Gualala River Watershed Assessment North Coast Watershed Assessment Program
6-2 March 2003



Chapter 7
References Cited

These references were specifically cited in the body of the report. Complete listings of the data and
literature sources used in the watershed assessment are presented in individual appendices.

Adams, P., M. Bowers, H. Fish, T. Laidig, and K. Silberberg. 1999. Historical and current
presence/absence of coho salmon (Oncorhynchus kisutch) in the Central California Coast
Evolutionarily Significant Unit. National Marine Fisheries Service, Santa Cruz/Tiburon
Laboratories. April 1999.

Alden, H. 2002. persona communication, Gualala Redwoods, Inc. Guaala, CA.

Anderson, K. R. 1995. Report to the Fish and Game Commission: A status review of the coho salmon
(Oncorhynchus kisutch) in California south of San Francisco Bay. Calif. Dept. of Fish and Game.

Baker, P. and F. Reynolds. 1986. Life history, habitat requirements, and status of coho salmon in
Cdifornia. Report to the Calif. Fish and Game Commission. Sacramento, California

Beechie T. and T. Sibley. 1997. Relationships between channel characteristics, woody debris & fish
habitat in NW Washington streams. Transactions of the American Fisheries Society 126: 217-219.

Bell, E. 2001. Low growth rates and possible life-history consequences for juvenile coho salmon.
Abstract of presentation given at the American Fisheries Society, California-Nevada and Humboldt
Chapters 35th Annual Meeting, March 29-31, 2001, Santa Rosa, CA.

Bjornn, T. C., and D. W. Reiser. 1991. Habitat requirements of salmonidsin streams. American
Fisheries Society Special Publication 19: 83-138.

Brett, J. R. and D. MacKinnon. 1954. Some aspects of olfactory perception in migrating adult coho and
spring salmon. J. Fish. Res. Board Can. 11: 310-318.

Brett, JR. 1952. Temperature Tolerancein Y oung Pacific Salmon, Genus Oncorhynchus. Pacific
Biological Station, and Dept. of Zoology, University of Toronto. J. Fish. Res. Bd, Can. 9(6). 1952.

Brown, C. 1986. An Account of the Fishes Caught in the Lower Gualala River, California, 1984
Through 1986. California Department of Fish and Game, Bay-Delta Fisheries Project, October
1986.

Brown, L.R. and P.B. Moyle. 1991. Status of coho salmon in California. Report to the National Marine
Fisheries Service. Davis, CA.

Brown, L.R., P.B. Moyle, and R.M. Yoshiyama. 1994. Historical Decline and Current Status of Coho
Salmon in California. North American Journal of Fisheries Management 14(2):237-261.

Bruer, R.R. 1953. Field correspondence recommending that the Gualala River be opened to sport
fishing after closure for five years. California Dept. of Fish and Game, Inland Fisheries Report.

North Coast Watershed Assessment Program Gualala River Watershed Assessment
March 2003 7-1



7. References Cited

Brungs, W.A. and B.R. Jones. 1977. Temperature Criteriafor Freshwater Fish: Protocol and
Procedures. USEPA Environmental Research Laboratory, Duluth, MN.

Cafferata, P. H. and T. E. Spittler. 1998. Logging impacts of the 1970’ s vs. the 1990’ s in the Caspar
Creek Watershed. USDA Forest Service General Technical Report PSW-GTR-168: 103-115.

California Department of Fish and Game (CDFG). 1968. (Date of report estimated by Bill Cox,
CDFG). Drainage description, discussion of riparian community, climate, soils, fisheries, flow data
(1950-1971) in the Gualala and Garcia Rivers. California Department of Fish and Game, Region 3,
Yountville, CA.

Cdlifornia Department of Fish and Game (CDFG). 1994. Petition to the Board of Forestry to list coho
salmon (Oncor hynchus kisutch) as a sensitive species. Inland Fisheries Division, Sacramento, CA.

California Department of Fish and Game (CDFG). 2001. Statusreview of California coho salmon
north of San Francisco. CA Department of Fish and Game, Sacramento, California

Cdlifornia Department of Fish and Game (CDFG). 2002. (unpub). Harris, S. Electro-fishing on the
Little North Fork GuaaaRiver, CA.

California State Board of Forestry, Monitoring Study Group. 1998. Hillslope Monitoring Program:
Monitoring Results from 1996 through 1998. Unpublished report, California Department of
Forestry and Fire Protection, Sacramento, CA

Carver, G. A., A.S. Jayco, D.W. Vaentine, W.H. Li. 1994. Coastal uplift associated with the 1992
Cape Mendocino earthquake, N. California. Geology 22: 195-198.

Coastal Forestlands. 1997. Sustained Yield Plan submitted to the CA Dept. of Forestry and Fire
Protection.

Cox, W. 1989. Memorandum on Fuller Creek three-pass electrofished at four stations on Fuller Creek,
tributary to the Whestfield Fork to the Gualala River. California Department of Fish and Game,
Region 3, Yountville, CA.

Dingman, R. 2002. persona communication, Gualala River Steelhead Project, Gualala, CA.

EIP Associates. 1994. Gualala Aggregates, Inc. Draft Environmental Impact Report. State
Clearinghouse No. 92123014. October 1994. Permit and Resource Management Department,
Sonoma County, CA.

Ellis, R. H. 1997. Comments to NMFS regarding the proposed listing of coho salmon as threatened in
the southern Oregon/northern California ESU. Submitted on behalf of California Forestry
Association and California Forest Resources Council, Sacramento, California

Forest Ecosystem Management Assessment Team (FEMAT). 1993. Forest ecosystem management: an
ecological, economic, and social assessment. Portland, OR. U.S. Department of Agriculture, U.S.
Department of Interior, U.S. Department of Commerce, U.S. Environmental Protection Agency.

Fisher, C. K. 1956. The 1954-55 Steelhead Fishery on The Gualala River, Mendocino/Sonoma
Counties. California Department of Fish and Game Inland Fisheries Report No. 57-15.

Federal Interagency Stream Restoration Working Group (FISRWG). 1998. Stream Corridor
Restoration: Principles, Processes, and Practices. GPO Item No. 0120-A; SuDocsNo. A
57.6/2:EN 3/PT.653. ISBN-0-934213-59-3.

Gualala River Watershed Assessment North Coast Watershed Assessment Program
7-2 March 2003



7. References Cited

Flos, G., S. Downie, J. Hoplain, M. Bird, R. Coey, and B. Callins. 1998. California Salmonid Stream
Habitat Restoration Manual. Third Edition. Inland Fisheries Division. California Department of
Fish and Game. Sacramento, CA.

Frissell C.A. 1993. Topology of extinction and endangerment of native fishes in the Pacific Northwest
and California (U.S.A.). Conservation Biology 7: 342-354.

Fong D. 2002. personal communication, California Academy of Sciences, Department of Ichthyology,
San Francisco, CA.

Gualala Redwoods, Inc. (GRI). 2000. Snorkel survey datafrom the North Fork and Tributaries,
Gualaa, CA.

Harrington, JM., P. Ode, A. Montalvo, D. Post, C. Sheehy, and M.Dawson. 1999. Biological and
Physical Habitat Assessment of California Water Bodies. Russian River Index of Biological
Integrity (RRIBI) for First to Third Order Streams. A Water Quality Inventory Series. California
Department of Fish and Game, Water Pollution Control Laboratory, Rancho Cordova, CA.

Henly, Russdll K. 1993. Policy, Legal, and Ingtitutional Considerations in the Control of Cumulative
Environmental Impacts on Forested Watershedsin California. Ph.D. dissertation, University of
Cdlifornia, Berkeley.

Higgins, Patrick. 1997. Gualala River Watershed Literature Search and Assimilation. Funded by
Coastal Conservancy, under contract to Redwood Coast Land Conservancy, Gualala, CA.

Higgins, Patrick. 2001. Personal Communication

Hilborn, R., and Walters, C. J. 1992. Quantitative fisheries stock assessment: choice, dynamics, and
uncertainty. Chapman & Hall, New Y ork.

Huntington, C.W., and C.A. Frissall. 1997. Aquatic conservation and salmon recovery in the north
coast basin of Oregon: acrucial role for the Tillamook and Clatsop state forests. Report prepared
for Oregon Trout, Portland.

Ice, G. G. 2000. The Use of Active Watershed Management to Achieve or Accelerate the
Accomplishment of Watershed Goals.

Ice, G.G. 1990. Dissolved oxygen and woody debris: detecting sensitive forest streams. Pages 333-46
in Wilhelms, S.C., and J.S. Gulliver, Editors. Air and water mass transfer. American Society of
Civil Engineers, New York, NY.

Jameson, M. 1995. CDF Audit Forester, Santa Rosa, CA.

Kastner, C. 1959. Calif. Dept. of Fish and Game intraoffice correspondence to Willis Evans and
Captain Lee Shea. CDFG Region 3, Yountville, CA.

Kaye, R. 2002. personal communication, Sotoyome Resource Conservation District, Santa Rosa, CA.

North Coast Watershed Assessment Program Gualala River Watershed Assessment
March 2003 7-3



7. References Cited

Kelsey, H.M. 1987. Geomorphic Processes in the Recently Uplifted Coast Ranges of Northern
Cdlifornia. Pages 550-560 in Graf, W.1., editor. Geomorphic Systems of North America
Centennial Special Volume 2, Geological Society of America, Boulder, CO.

Kimsey, J.B. 1953. Population Sampling of Three North Coastal Streams Closed to Summer Trout
Fishing in the 1952 season: 15 pp

Knopp, C. 1993. Testing Indices of Cold Water Fish Habitat. California North Coast Regional Water
Quality Control Board, Santa Rosa, CA.

Knutson, K. L. and V. L. Naef. 1997. Management recommendations for Washington’s priority
habitats. Wash. Dept. Fish and Wildl., Olympia.

Koehler, R. D., K. I. Kelson, and G. Matthews. 2001. Sediment Storage and Transport In The South
Fork Noyo River, Jackson State Demonstration Forest. Unpublished Report Submitted To
Cdlifornia Dept. of Forestry and Fire Protection (CDF) by William Lettis & Associates, Inc. and
Graham Matthews & Associates.

Laufle, J. C., G. B. Pauley, and M. F. Shepard. 1986. Species Profiles: Life histories and
environmental requirements of coastal fishes and invertebrates (Pacific Northwest) - - Coho salmon.
U.S. Fish and Wildl. Serv. Biol. Rep. 82 (11.48). U.S. Army Corps of Engineers, TR EL-82-4.

Levins, R. 1969. Some demographic and genetic consequences of environmental heterogeneity for
biological control. Bulletin of the Entomological Society of America, 15: 237-240.

Lide, T. E. 1981. Recovery of aggraded stream channels at gauging stations in northern California and
southern Oregon. Pages 189-211 in Timothy R. H. Davies and Andrew J. Pearce, editors. Erosion
and Sediment Transport in Pacific Rim Steeplands, Proceedings of the Christchurch Symposium,
25-31 January 1981, Christchurch, New Zeadland. Int. Assn. Hydrol. Sci. Pub. No. 132:.

Lide, T. E., and M. B. Napolitano. 1998. Effects of recent logging on the main channel of North Fork
Caspar Creek. USDA Forest Service General Technical Report PSW-GTR-168: 81-85.

Louisiana Pacific Corporation. 1997. Sustained Yield Plan. Vol. 6. South Coast.

Madg, M.A. 1999. Time, space, and rates of change in channel monitoring. Pages 15-27 in Taylor,
R.N., editor. Using Stream Geomorphic Characteristics as a Long-term Monitoring Tool to Assess
Watershed Function. A Workshop Co-Sponsored by Fish, Forests, and Farms Communities Forum;
Simpson Timber Company; National Marine Fisheries Service; Environmental Protection Agency;
Forest Science Project; and the Americorp Watershed Stewards Program. Humboldt State
University, Arcata, CA. March 18 & 19, 1999.

Madg, M. A. and V. Ozaki. 1996. Channel response to sediment wave propagation and movement,
Redwood Creek, California, USA. Earth Surface Processes and Landforms 21: 911-927.

Madgj, M. A. 1982. Sediment transport and channel changes in an aggrading stream in the Puget
Lowland, Washington. Pages5-23in F. J. Swanson, R.. J. Janda, T. Dunne, and D. N. Swanston,
editors. Sediment Budgets and Routing in Forested Drainage Basins. USDA Forest Service PNW
Research Station, General Technical Report PNW-141.

Manson, M. DMG Report, THP 97-084.

Gualala River Watershed Assessment North Coast Watershed Assessment Program
7-4 March 2003



7. References Cited

McElhany, P., M. H. Ruckelshaus, M. J. Ford, T. C. Wainwright, and E. P. Bjorkstedt. 2000. Viable
salmonid populations and the recovery of evolutionarily significant units. NOAA Technical
Memorandum NMFS-NWFSC-42.

Meehan, W. R., editor. 1991. Influences of Forest and Rangeland Management on Salmonid Fishes
and Their Habitats. American Fisheries Society Special Publication 19.

Mobrand, Lars E., James A. Lichatowich, Lawrence C. Lestelle, and Thomas S. Vogel. 1997. An
approach to describing ecosystem performance “through the eyes of salmon”. Can. J. Fish. Aquat.
Sci. 54: 2964-2973.

Monitoring Study Group. 1999. Hillslope Monitoring Program: Monitoring Results from 1996
through 1998. Interim Report to the State Board of Forestry and Fire Protection. Prepared by the
Monitoring Study Group to the State Board of Forestry. Also available at:
http://www.fire.ca.gov/BOF/pdfs/rept9.PDF

Montgomery, D.R. 2000. Coevolution of the Pacific salmon and Pacific Rim topography. Geology,
V.ol. 28: 1107-1110.

Morgan, K. 2002. personal communication, Gualala Watershed Council, Gualala, CA.

Moyle, P. B. and G. M. Sato. 1991. On the Design of Preserves to Protect Native Fishes. Pages 155-
169 in Minkley, W. L. and J. E. Deacon, editors. Battle Against Extinction: Native Fish
Management in the American West. University of Arizona Press, Tucson, Arizona

Moyle, P.B., and R.M. Y oshiyama. 1992. Fishes, Aquatic Diversity Management Areas, and
Endangered Species: A Plan to Protect California s Native Aquatic Biota. The California Policy
Seminar, University of California.

Murphy, M. L. and W.R. Meehan. 1991. Stream ecosystems. American Fisheries Society Special
Publication 19: 17-46.

National Marine Fisheries Service (NMFS). 2001. Status Review Update for Coho Salmon
(Oncorhychus kisutch) from the Central California Coast and the California portion of Southern
Oregon/Northern California Coasts Evolutionarily Significant Units. NOAA, Nat'l. Marine
Fisheries Service, Southwest Fisheries Center, Santa Cruz, CA: 49 pp + appendices.

North Coast Regional Water Quality Control Board (NCRWQCB). 1994. Water Quality Control Plan
for the North Coast Region. California North Coast Regiona Water Quality Control Board, Santa
Rosa, CA. August, 1994 and amendments thereto.

North Coast Regional Water Quality Control Board (NCRWQCB). 2000. Review of Russian River
Water Quality Objectives for Protection of Salmonid Species Listed Under the Federal Endangered
Species Act. California North Coast Regional Water Quality Control Board, Santa Rosa, CA.
August, 2000.

North Coast Regional Water Quality Control Board (NCRWQCB). 2001a. Methods Manual for Water
Quality Data Gathering and Analysis for the North Coast Watershed Assessment Program.
Cdlifornia North Coast Regional Water Quality Control Board, Santa Rosa, CA. May 8, 2001 draft.

North Coast Regional Water Quality Control Board (NCRWQCB). 2001b. GuaalaRiver Watershed
Technical Support Document for the Total Maximum Daily Load for Sediment. California North
Coast Regional Water Quality Control Board, Santa Rosa, CA.

North Coast Watershed Assessment Program Gualala River Watershed Assessment
March 2003 7-5



7. References Cited

Naimann, R.J., Beechie, T.J,, Benda, L.E., Berg, D.R., Bisson, P.A., MacDonald, L.H., O’ Connor,
M.D., Olsen, P.L. and Steele, E.A. 1992. Fundamental Elements of Ecologically Healthy
Watersheds in the Pacific Northwest Coastal Ecoregion. Pages 127-188 in Naiman, R.J., editor.
Watershed Management, Balancing Sustainability and Environmental Change, Springer-Verlag,
New York, NY.

Nehlsen, W., J.E. Williams, JA. Lichatowich. 1991. Pacific Salmon at the Crossroads. Stocks at risk
from California, Oregon, Idaho, and Washington. Fisheries 16(2): 4-21.

Pacific Fishery Management Council (PFMC). 1999. Identification and description of essential fish
habitat, adverse impacts, and recommended conservation measures for salmon. Amendment 14 to
the Pacific Coast Salmon Plan pursuant to National Oceanic and Atmospheric Administration
(NOAA) award number NAO7FC0026. 146

Preston, L. 2001. Modified Ten Pool Protocol For Use During Calendar Y ear 2001 Coho Salmon
Presence/Absence Surveys. California Department of Fish and Game.

Reeves G. H., Everest F. H., Sedell J. R. 1993. Diversity of juvenile anadromous salmonid
assemblages in Oregon basins with different levels of timber harvest. Trans. Am. Fisheries Soc.,
122(3): 309-317.

Reeves, G. 2001. Assessment of Ecosystem condition. Presentation given before California Resources
Agency, Sacramento, CA. February 9, 2001.

Reeves, G. H., L.E. Benda, K.M. Burnett, P.A. Bisson, J.R. Sedell. 1995. A Disturbance-Based
Ecosystem Approach to Maintaining and Restoring Freshwater Habitats of Evolutionarily
Significant Units of Anadromous Salmonids in the Pacific Northwest. Pages 334-339inJ. L.
Nielsen, editor. Evolution and the Aquatic Ecosystem Symposium. American Fisheries Society.
Symposium 17.

Rehn, A. June 2002. California Department of Fish and Game, Water Pollution Control Lab, Rancho
Cordova, CA.

Reice, S. R. 1994. Nonequilibrium determinants of biological community structure. American Scientist
82: 424-435.

Reynolds, K. 1999. EMDS users guide (version 2.0): knowledge-based decision support for ecological
assessment. USFS Gen. Tech. Rep. PNW-GTR-470. Also available at:
http://www.fdl.orst.edu/emds/downl oad/gtr470.pdf

Rosgen, D. L. 1996. Applied River Morphology, Wildland Hydrology, Pagosa Springs, CO.

Sandercock, F. K. 1991. Life history of coho salmon, Oncor hynchus kisutch. Pages 397-445 in Groot,
C. and L. Margalis, editors. Pacific saimon life histories. Univ. of British Columbia Press,
Vancouver, B. C.

Saunders, M.C. and B.J. Miller. No Date. A Graphical Tool For Knowledge Engineers Designing
Natural Resource Management Software: Netweaver. Also available at :
http://mona.psu.edu/NetWeaver/papers/nw2.htm

Scott, W.B. and E.J. Crossman. 1973. Freshwater fishes of Canada. Fisheries Research Board of
Canada, Bulletin 184: 158-164.

Gualala River Watershed Assessment North Coast Watershed Assessment Program
7-6 March 2003



7. References Cited

Seddll, J. R, G. H. Reeves, F. R. Hauer, J. A. Stanford and C. P. Hawkins. 1990. Role of refugiain
recovery from disturbances: Modern fragmented and disconnected river systems. Environmental
Management 14(5): 711-724.

Shapovalov, L and A.C. Taft. 1954. Thelife histories of steelhead rainbow trout (Salmo gairdneri) and
silver salmon (Oncorhynchus kisutch) with special reference to Waddell Creek, California and
recommendations regarding their management. California Department of Fish and Game,
California. Bulletin 98.

Smith, S. CDF Field Inspector

Snyder, J. 1907. Fishes of the Northern Coastal California Stream and Oregon. Bureau of Fisheries
Document VXXVII.

Spittler, T. 1989. Geological Review 89-091 SON.

Spittler, T. E. (pers. comm. as follows:) “ The rate of logging has also declined over the past 20 years. In
the early 1980s well over 1200 THPs were submitted for the region that extended from Marin
County to Del Norte County. By 2000 the number of THPs submitted has been reduced to fewer
than 400, the average size of each THP has, | believe, decreased (300 to 600 acre THPs were the
typical ones| inspected 20 years ago — today the average size seems to be closer to 100 acres).
Additionally, the area managed out of Santa Rosa[CDF Regional Headquarters, where THPs are
reviewed] increased to include the South Bay Counties of Santa Cruz, Santa Clara, and San Mateo.”

Stewart, B.S. 1997. California Pinnipeds: Population Trends, Trans-jurisdictional Migrations, and
Ecological Function. In Large Marine Ecosystems of the Eastern North Pacific Ocean Pinniped
Populations, eastern North Pecific: Status, Trends and Issues. Jointly organized by the Monterey
Bay Aquarium and the New England Aquarium August 28, 1997, Monterey, CA.

Sullivan, K., D.J. Martin, R.D. Cardwell, JE. Toll, and S. Duke. 2000. An Analysis of the Effects of
Temperature on Salmonids of the Pacific Northwest with Implications for Selecting Temperature
Criteria. Sustainable Ecosystems Institute, Portland, Oregon.

Swanston, D. N. 1991. Natural processes. American Fisheries Society Special Publication 19: 139-
179.

Taft, A.C. 1951. Letter to Walt Christman, Outdoors Editor, Press Democrat, Santa Rosa, CA.

Trombulak, S.C., and C.A. Frissell. 2000. Review of ecological effects of roads on terrestrial and
aguatic communities. Conservation Biology 14: 18-30.

Trush, William. personal communication.

U.S. Bureau of Reclamation (BOR). 1974. Fishery Improvement Study Concluding Report. Eureka
Division, North Coast Project, California U.S. Bureau of Reclamation, Mid-Pacific Region,
Sacramento, CA.

Weitkamp, L.A., T.C. Wainwright, G.J. Bryant, G.B. Milner, D.J. Teel, R.G. Kope, and R.S. Waples.
1995. Statusreview of coho salmon from Washington, Oregon, and California. U.S. Dept. of
Commerce, NOAA Technical Memo NMFS-NWFSC-24.

North Coast Watershed Assessment Program Gualala River Watershed Assessment
March 2003 7-7



Chapter 8
Glossary

AGGRADATION: The geologic process by which stream beds, floodplains, and the bottoms of other
water bodies are raised in elevation by the deposition of material eroded and transported from other
areas. It isthe opposite of degradation.

ALEVIN: Thelife stage of salmonids that occurs after eggs have hatched but before young emerge
from the gravel nests where they have incubated. Alevin still have yolk sacs attached to provide them
with nutrition within the nest.

ALLUVIUM: A genera term for al deposits resulting directly or indirectly from the sediment transport
of streams, thus including the sediments laid down in riverbeds, floodplains, lakes, fans and estuaries.
ALLUVIAL, adj.

ANADROMOUS: Fish that leave freshwater and migrate to the ocean to mature then return to
freshwater to spawn. Salmon, steelhead and shad are examples.

ANTHROPOGENIC: Caused by humans.

ARCINFO: ESRI (Environmental Systems Research Institute) proprietary software, which provides a
complete GIS data creation, update, query, mapping, and analysis system.

AERIAL: Having to do with or done by aircraft. Aeria photographs are taken from aircraft equipped
with cameras.

BANKFULL DISCHARGE: The discharge corresponding to the stage at which the floodplain of a
particular stream reach begins to be flooded. The point at which bank overflow begins.

BANKFULL WIDTH: The width of the channel at the point at which overbank flooding begins.

BASIN: Asused in NCWAP, the largest watershed unit for assessment, e.g., the GualalaBasin. Also
see watershed.

BED SUBSTRATE: The materials composing the bottom of a stream.
BENTHIC: Living on or in sea, river or lake bottoms.
BOULDER: Stream substrate particle larger than 10 inches (256 millimeters) in diameter.

CALWATER: A set of standardized watershed boundaries for California nested into larger previously
standardized watersheds and meeting standardized delineation criteria

CANOPY': The overhead branches and leaves of vegetation.

CANOPY COVER: The vegetation that projects over the stream.
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CANOPY DENSITY: The percentage of the stream covered by the canopy of plants, sometimes
expressed by species.

CENTROID: The center of water mass of aflowing stream at any location. This location usually
correlates well with the thalweg, or deepest portion of the stream. Sampling in the centroid is intended
to provide areasonably representative sample of the main stream.

CHANNEL: A natura or artificial waterway of perceptible extent that periodically or continuously
contains moving water. It has a definite bed and banks, which serve to confine the water.

COAST RANGE: A string of mountain ranges along the Pacific Coast of North America from
Southeastern Alaskato lower California.

COBBLE: Stream substrate particles between 2.5 and 10 inches (64 and 256 millimeters) in diameter.
Rubble.

COLLUVIUM: A generd term for loose deposits of soil and rock moved by gravity; e.g. talus.

CONIFEROUS: Any of various mostly needle-leaved or scale-leaved, chiefly evergreen, cone-bearing
gymnosper mous trees or shrubs such as pines, spruces, and firs.

CONSUMPTIVE USE OF WATER: Occurs when water is taken from a stream and not returned.

COVER: Asregardsfish habitat, anything that provides protection from predators or ameliorates
adverse conditions of streamflow and/or seasonal changes in metabolic costs. May be Instream cover,
turbulence, and/or overhead cover, and may be for the purpose of escape, feeding, hiding, or resting.

DEBRIS: Material scattered about or accumulated by either natural processes or human influences.
DEBRISJAM: Logjam. Accumulation of logs and other debris.

DEBRISLOADING: The quantity of debrislocated within a specific reach of stream channel due to
natural processes or human activities.

DECIDUOQUS: A plant (usually atree or shrub) that sheds its leaves at the end of the growing season.

DEGRADATION: The geologic process by which stream beds and floodplains are lowered in
elevation by the removal of material. It isthe opposite of aggradation.

DEPOSITION: The settlement or accumulation of materia out of the water column and onto the
streambed. Occurs when the energy of flowing water is unable to support the load of suspended
sediment.

DEPTH: The vertical distance from the water surface to the streambed.

DISCHARGE: Volume of water flowing in a given stream at a given place and within a given period
of time, usually expressed as cubic meters per second (m3/sec), or cubic feet per second (cfs).

DISSOLVED OXGYGEN (DO): The concentration of oxygen dissolved in water, expressed in mg/l or
as percent saturation, where saturation is the maximum amount of oxygen that can theoretically be
dissolved in water at a given altitude, temperature, and salinity.

DIVERSION: A temporal removal of surface flow from the channel.
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ECOTONE: A transition area between two distinct habitats that contains species from each area, as
well as organisms unique to it.

EMBEDDEDNESS: The degree that larger particles (boulders, rubble, or gravel) are surrounded or
covered by fine sediment. Usually measured in classes according to percentage of coverage of larger
particles covered by fine sediments.

ECOLOGICAL MANAGEMENT DECISION SUPPORT (EMDS): An application framework for
knowledge-based decision support of ecological landscape analysis at any geographic scale.

EMBRYO: An organism in its early stages of development, especially before it has reached a
distinctively recognizable form.

ENDANGERED SPECIES: In the context of the federal Endangered Species Act of 1973, any species
which isin danger of extinction throughout all or a significant portion of its range other than a species
of the Class Insecta determined by the Secretary of the Interior to constitute a pest whose protection
under the provisions of this Act would present an overwhelming and overriding risk to man.

EROSION: The group of natural processes, including weathering, dissolution, abrasion, corrosion, and
transportation, by which material isworn away from the earth's surface. EROSIONAL, adj.

ESTUARY: A body of water where fresh water from ariver or stream mixes with sea water.
EXTIRPATION: To destroy totally; exterminate.
EXTINCTION: The death of an entire species.

FILL: a) The localized deposition of material eroded and transported from other areas, resulting in a
change in the bed elevation. Thisisthe opposite of scour; b) The deliberate placement of (generally)
inorganic materials in a stream, usually along the bank.

FINE SEDIMENT: The fine-grained particlesin stream banks and substrate. Those are defined by
diameter, varying downward from 0.24 inch (6 millimeters).

FISH HABITAT: The aguatic environment and the immediately surrounding terrestrial environment
that, combined, afford the necessary biological and physical support systems required by fish species
during various life history stages.

FLATWATERS: In relation to a stream, low velocity pool habitat.

FLOOD: Any flow that exceeds the bankfull capacity of a stream or channel and flows out onto the
floodplain; greater than bankfull discharge.

FLOODPL AIN: The area bordering a stream over which water spreads when the stream overflows its
banks at flood stages.

FLOW: a) The movement of a stream of water and/or other mobile fluid substance from place to place;
b) The movement of water, and the moving water itself; c) The volume of water passing a given point
per unit of time. Discharge.

FLUVIAL: Relating to or produced by ariver or the action of ariver. Situated in or near ariver or
stream.
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FRESHETS: A sudden rise or overflowing of a small stream as aresult of heavy rains or rapidly
melting snow.

FRY: Small fish, especially young, recently hatched fish.

GEOGRAPHIC INFORMATION SYSTEM (GIYS): A computer system for capturing, storing,
checking, integrating, manipulating, analyzing and displaying data related to positions on the Earth's
surface. Typically, aGISisused for handling maps of one kind or another. These might be represented
as several different layers where each layer holds data about a particular kind of feature (e.g. roads).
Each feature is linked to a position on the graphical image of a map.

GEOMORPHOLOGY:: The study of surface forms on the earth and the processes by which these
develop.

GRADIENT: The dope of a streambed or hillside. For streams, gradient is quantified as the vertical
distance of descent over the horizontal distance the stream travels.

GRAVEL: Substrate particle size between 0.08 and 2.5 inches (2 and 64 millimeters) in diameter.
GRIL SE: seejack.
GULLY: A deep ditch or channel cut in the earth by running water after a prolonged downpour.

HABITAT: The place where a population lives and its surroundings, both living and nonliving;
includes the provision of life requirements such as food and shelter.

HABITAT CONSERVATION PLAN: In the context of the federal Endangered Species Act of 1973,
a document that describes how an agency or landowner will manage their activities to reduce effects on
vulnerable species. An HCP discusses the applicant's proposed activities and describes the steps that
will be taken to avoid, minimize, or mitigate the "take" of species that are covered by the plan.

HABITAT TYPE: A land or aquatic unit, consisting of an aggregation of habitats having equivalent
structure, function, and responses to disturbance.

HIERARCHY': A series of ordered groupings of people or things within a system.

HYDROGRAPH: A graph showing, for a given point on a stream, the discharge, stage, velocity, or
other property of water with respect to time.

HYDROLOGY: The science of water, its properties, phenomena, and distribution over the earth's
surface.

HYDROGRAPHIC UNIT: A watershed designation at the level below Hydrologic Region and above
Hydrologic Sub-Area.

HYPOTHESIS: A tentative explanation for an observation, phenomenon, or scientific problem that can
be tested by further investigation.

INCUBATION: Maintaining something at the most favorable temperature for its development.

INSTREAM COVER: Areas of shelter in a stream channel that provide aguatic organisms protection
from predators or competitors and/or a place in which to rest and conserve energy due to areduction in
the force of the current.
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INTERMITTENT STREAM: A stream in contact with the ground water table that flows only at
certain times of the year when the ground water table is high and/or when it receives water from springs
or from some surface source such as melting snow in mountainous areas. It ceases to flow above the
streambed when losses from evaporation or seepage exceed the available stream flow. Seasonal.

JACK: An immature male salmonid (usually a two-year old) that returns to freshwater to spawn. Also
known as grilse.

KNOWLEDGE BASE: An organized body of knowledge that provides aformal logical specification
for the interpretation of information.

LAGOON: A shallow body of water, especially one separated from a sea by sandbars or coral reefs.

LIMITING FACTOR: Environmental factor that limits the growth or activities of an organism or that
restricts the size of a population or its geographical range.

LARGE WOODY DEBRIS (LWD): A large piece of relatively stable woody material having a
diameter greater than 12 inches (30 centimeters) and a length greater than 6 feet (2 meters) that intrudes
into the stream channel. Large organic debris.

MACROINVERTEBRATE: Aninvertebrate animal (animal without a backbone) large enough to be
seen without magnification.

MAINSTEM: The principal, largest, or dominating stream or channel of any given area or drainage
system.

MELANGE: A mappable body of rock that includes fragments and blocks of all sizes, both exotic and
native, embedded in afragmented and generally sheared matrix.

MIGRATION: The periodic passage from one region to another for feeding or breeding.

NETWEAVER: A knowledge-based development system. A meta database that provides a
specification for interpreting information.

NUTRIENT: A nourishing substance; food. The term nutrient is loosely used to describe a compound
that is necessary for metabolism.

ONCORHYNCHUS: The salmon and trouts genus of the family Salmonidae They are named for their
hooked (onco) nose (rhynchus).

ORGANIC DEBRIS: Débris consisting of plant or animal material.

ORTHOPHOTOQUADS: A comhined aerial photo and planimetric quad map (with no indication of
contour) without image displacements and distortions.

PERMANENT STREAM: A stream that flows continuously throughout the year. Perennial.

pH: A measure of the hydrogen ion activity in a solution, expressed as the negative log 10 of hydrogen
ion concentration on a scale of 0 (highly acidic) to 14 (highly basic) with a pH of 7 being neutral.

PLATE TECTONICS: A theory in which the earth’s crust is divided into mobile plates which arein
constant motion causing earthquake faults, volcanic eruptions, and uplift of mountain ranges.
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PHOTOGRAMMETRY': The process of making maps or scale drawings from photographs, especially
aerial photographs.

PRODUCTIVITY: a) Rate of new tissue formation or energy utilization by one or more organisms; b)
Capacity or ahility of an environmental unit to produce organic material; ¢) The ability of a population
to recruit new members by reproduction.

REDD: A spawning nest made by afish, especially a salmon or trout.

REFERENCE CONDITIONS: Minimally impaired conditions that provide an estimate of natural
variability in biological condition and habitat quality.

RIFFLE: A shallow area extending across a streambed, over which water rushes quickly and is broken
into waves by obstructions under the water.

RILL: An erosion channel that typically forms where rainfall and surface runoff is concentrated on
slopes. If the channel islarger than one square foot in cross-section, it is called agully.

RIPARIAN: Pertaining to anything connected with or immediately adjacent to the banks of a stream or
other body of water.

RIPARIAN AREA: The area between a stream or other body of water and the adjacent upland
identified by soil characteristics and distinctive vegetation. It includes wetlands and those portions of
floodplains and valley bottoms that support riparian vegetation.

RIPARIAN VEGETATION: Vegetation growing on or near the banks of a stream or other body of
water on soils that exhibit some wetness characteristics during some portion of the growing season.

Rock Slide. Referred to in previous CGS publications as trand ational/rotational, this slide type is
characterized by a somewhat cohesive slide mass and a failure plane that is relatively deep-seated when
compared to that of a debris dide of similar area extent. The sense of the motion islinear in the case of
atrandational dide, and is arcuate or "rotationa” in the case of the rotational dide. Complex versions
involving rotational heads with trandation or earthflow downslope are quite common.

Rock dlides generally involve relatively cohesive bedrock. The bedrock istypically weaker near the
surface due to weathering; however, diding is not restricted to the zone of weathering. Failure
commonly occurs aong bedding planes, fractures, or other discontinuities in the bedrock. The
concentric, downward movement of slide materials generally exposes a near vertical scarp in the head
region and, occasionally, along the lateral margins of the slide. Slide materials are characterized by
hummaocky topography consisting of rolling, bumpy ground, frequent benches, and depressions. The
toe of the dlide may be steep where slide material has accumulated. Although the removal of root
support is not likely to affect the overall stability of the dlide mass, large clear-cuts (relative to dlide
size) could raise the groundwater table and induce instability. The remova of toe materials on smaller
dlides may reactivate the entire dide area.

RUBBLE: Stream substrate particles between 2.5 and 10 inches (64 and 256 millimeters) in diameter.
Caobble.

SALMONID: Fish of the family Salmonidae, including salmon, trout, chars, whitefish, ciscoes, and
graylings.
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SCOUR: Thelocalized removal of material from the stream bed by flowing water. Thisis the opposite
of fill.

SEDIMENT: Fragmented material that originates from wesathering of rocks and decomposition of
organic material that is transported by, suspended in, and eventually deposited by water or air, or is
accumulated in beds by other natural phenomena.

SERAL STAGES: The series of relatively transitory plant communities that develop during ecological
succession from bare ground to the climax stage.

SHEAR: A deformation resulting from stresses that cause contiguous parts of a body to slide relatively
to each other in adirection parallel to their plane of contact.

SHEAR STRAIN: A measure of the amount by which parallel lines have been sheared past one another
by deformation.

SHEAR ZONE: A tabular zone of rock that has been crushed and breciated by many paralléel fractures
due to shear strain.

SILVICULTURE: The care and cultivation of forest trees; forestry.

SMOLT: Juvenile sailmonid one or more years old that has undergone physiological changes to cope
with amarine environment; the seaward migration stage of an anadromous salmonid.

SMOLTIFICATION: The physiological change adapting young anadromous salmonids for survival in
saltwater.

SPAWNING: To produce or deposit eggs.

STADIA RODS: Graduated rods observed through a telescopic instrument while surveying to
determine distances and elevation.

STAGE: The devation of awater surface above or below an established datum or reference.

STRATH: a) An extensive terrace like remnant of a broad valley floor that has undergone dissection;
b) A broad valley floor representing alocal base level, usually covered by a veneer of alluvium.

STREAM (includescreeks and rivers): A streamisabody of water that flows at least periodically or
intermittently through a bed or channel having banks and supports fish or other aquatic life. This
includes watercourses having a surface or subsurface flow that supports or has supported riparian
vegetation.

STREAM BANK: The portion of the channel cross section that restricts lateral movement of water at
normal water levels. The bank often has a gradient steeper than 45 degrees and exhibits a distinct break
in slope from the stream bottom. An obvious change in substrate may be areliable delineation of the
bank.

STREAM CLASSIFICATION: Various systems of grouping or identifying streams possessing similar
features according to geomorphic structure (e.g. gradient), water source (e.g. spring creek), associated
biota (e.g. trout zone) or other characteristics.
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STREAM CORRIDOR: A stream corridor is usually defined by geomorphic formation, with the
corridor occupying the continuous low profile of the valley. The corridor contains a perennial,
intermittent, or ephemeral stream and adjacent vegetative fringe.

STREAM REACH: A section of a stream between two points.
SUBSTRATE: The material (silt, sand, gravel, cobble, etc.) that forms a stream or |akebed.
SUBWATERSHED: One of the smaller watersheds that combine to form alarger watershed.

TAKE: In the context of the federal Endangered Species Act of 1973, to harass, harm, pursue, hunt,
shoot, wound, kill, trap, capture, or collect, or to attempt to engage in any such conduct.

TERRACE: A former floodplain underlain by sediment deposited by a stream when the stream was
flowing at a higher level; typically forming arelatively level bench along avalley side adjacent to a
recent floodplain.

TERRAIN: A tract or region of the earth’s surface considered as a physical feature, an ecological
environment, or a site of some planned activity of man.

TERRANE: A term applied to arock or group of rocks and to the area in which they crop out. The
termisused in agenera sense and does not imply a specific rock unit.

THALWEG: The line connecting the lowest or deepest points along a stream bed.

THREATENED SPECIES: In the context of the federal Endangered Species Act of 1973, any species
that is likely to become an endangered species within the foreseeable future throughout all or a
significant portion of its range.

TOPOGRAPHY: The general configuration of aland surface, including its relief and the position of its
natural and man-made features.

TOPOLOGY: The anaytical, detailed study of minor landforms, requiring fairly large scales of
mapping.

TRIBUTARY: A stream feeding, joining, or flowing into a larger stream. Feeder stream, side stream.

UNDERCUT BANK: A bank that has had its base cut away by the water action along man-made and
natural overhangsin the stream.

VELOCITY: Thetime rate of motion; the distance traveled divided by the time required to travel that
distance.

WATER RIGHT: Theright to draw water from a particular source, such as alake, irrigation canal, or
stream. Often used in the plural.

WATERSHED ASSESSMENT: An interdisciplinary process of information collection and analysis
that characterizes current watershed conditions at a course scale.

WATERSHED: Tota land areadraining to any point in a stream, as measured on a map, aerial
photograph or other horizontal plane. Also called catchment area, watershed, and basin.
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WATERSHED MANAGEMENT AREA (WMA): In the context of the North Coast Regional Water
Quality Control Board' s Watershed Management Initiative, this represents a grouping of smaller
watersheds into a larger area for identifying and addressing water quality problems, e.g., the Humbol dt
WMA includes all watersheds draining to the ocean or bays north of the Eel River to and including
Redwood Creek.

WEIR: A barrier constructed across a stream to divert fish into atrap.

WETLAND: An area subjected to periodic inundation, usually with soil and vegetative characteristics
that separate it from adjoining non-inundated areas.

WILDLIFE CORRIDOR: Linear spaces that connect the various areas of an animal’s habitat; links
between feeding, watering, resting, and breeding places.
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Chapter 9
List of Abbreviations

The following abbreviations and acronyms were used in the assessment report.

ac-ft/yr acre-feet per year

C Celsius

CalEPA California Environmental Protection Agency

Caltrans Cdlifornia Department of Transportation

CCC Central California Coast

CCD Census County Division

CDEC Cdlifornia Data Exchange Center

CDF California Department of Forestry and Fire Protection

CDFG Cdlifornia Department of Fish and Game

CEQA Cdlifornia Environmental Quality Act

CESA Cdlifornia Endangered Species Act

CFL Coastal Forest Lands

cfs Cubic Feet per Second

CGS California Geological Survey (formerly the California Division of Mines and
Geology, DMG)

CoLD Cold freshwater habitat

DAU Detailed Analysis Unit

DEM Digital Elevation Model

DOC California Department of Conservation

DOC/CGS California Department of Conservation — California Geologic Survey

DWR Cdlifornia Department of Water Resources

EIR Environmental Impact Report

EIS Environmental Impact Statement

EMDS Ecological Management Decision Support

EPA U.S. Environmental Protection Agency

EPT Ephemeroptera, Plecoptera, Trichoptera (orders of macroinvertebrates)

ESA Federal Endangered Species Act

EST Estuarine habitat

ESU Evolutionarily Significant Unit

F Fahrenheit

FPA Z’'Berg-Nejedly Forest Practices Act

FPR California Forest Practice Rules

FRAP Fire and Resource Assessment Program
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9. List of Abbreviations

GIS Geographic Information System

GRI Guaaa Redwoods, Inc.

GRWC Gualala River Watershed Council

HA Hydrologic Area

HCP Habitat Conservation Plan

HR North Coast Hydrologic Region

HSA Hydrologic Sub-area

HU Hydrologic Unit

ICE U.C. Davis's Information Center for the Environment

IFR Institute for Fisheries Resources

KRIS Klamath Resource Information System

LFA Limiting Factor Analysis

LPSYP Louisianna Pacific Sustained Yield Plan

LWD Large Woody Debris

MIGR Migration of agquatic organisms

MOU Memorandum of Understanding

MWAT Maximum Weekly Average Temperature. The highest for the season of aweekly
floating average temperature

NCRWQCB North Coast Regional Water Quality Control Board

NCWAP North Coast Watershed Assessment Program

NEPA National Environmental Policy Act

NMFS National Marine Fisheries Service

PSA Planning Sub Area

PWS Planning Watershed

QA/QC Quality Assurance/Quality Control

REC-1 Water contract recreation fishing

RM River Mile

RWQCB Cadlifornia Regional Water Quality Control Board

SPW Super Planning Watershed

SPWN Spawning, reproduction, and/or early development

SPWS Super Planning Watershed

SRP Scientific Review Panel

SWRCB California State Water Resources Control Board

SYP Sustained Yield Plan

THP Timber Harvesting Plan

TMDL Total Maximum Daily Load

TPZ Timber Production Zone

TSD Technical Support Document
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USDA
USEPA
USFS
USFS
USFWS
USGS

WLPZ
WMA
WQO
WRIMS

United States Department of Agriculture

United States Environmental Protection Agency

United States Department of Agriculture, Forest Service
United States Forest Service

United States Fish and Wildlife Service

United States Geologic Survey

Watercourse and Lake Protection Zone
Watershed Management Area

Water Quality Objectives

Water Right Information System
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