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1 INTRODUCTION

1.1 Background and Need

Relativelylittle data or otheinformationon Pacific lampreyEntosphenus tridentathiare
available for California, particularlyof Humboldt Bay and its tributari¢suzier et al. 2011,
Goodman and Reid 2012 contrast, an extensive amount of research and monitoring has
focused on salmon and steelhead in the regind nuch of thedata collected on lamprey are
incidental to thesalmonid monitoringOther than this incidental datiage primary source of
information on Pacific lamprey in Humboldt Bay tributaries comes from anecdotal observations
made by local biologists, tribal members, and other residents of thélakeaver, hese dataand
informationhave not been synthesized or reported and thus are not available to inform local
fisheries managers or groupsrking towarddamprey conservatiofe.g.,the USFWSPacific
Lamprey Conservation InitiatiyeAccordingly,the goal of lhis report is to review andynthesize
availableinformation on Pacific lamprey in Humboldt Bay and its tributainesrder to provide
the Wiyot Tribe and otheegionalstakeholders with an enhanced understandirigeobiology,
key information gapsandresearch and monitoring nedds this important species

1.2 Review Methods
Available information on Pacific lamprey in the Humboldt Batershedvas synthesizeftom
the following sources:

1 peerreviewed literature and technical reports

9 results fromwrittenquestionnairegphone interviews, and email correspondesitie
fisheries biologists and other bastakeholdersand

9 museum records and online databases

This review focuses on Pacific lampréytrecords of western brook lamprey and unidentified
lamprey species were also compiled and summarized herein.

1.3 Study Area

The study area for this review includeimboldt Bay andill watersheds draining init This
area is within the Ancestral Territory of the Wiyot Tribe (FigureSignificant HumboldBay
drainages,rbm south to northinclude Salmon Creek, Elk RiveFreshwater Creelncluding
Ryan Creelor this review) Jacoby Creek, anmtumerous smaller tributaries flowing into the
northern half of Humboldt Bagincluding Rocky Gulch, North JacgbBeith, Grotzman, and
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Campbell creeks, Janes Creek, Jolly Giant Creek, and Mad River S(&igire 1) Of these
watersheds, Elk River and Freshwater Creek are by far the largest, followed by Salmon and
Jacoby creeks (Table 1). The tributaries flowinig inorthern Humboldt Bay have relatively
small watershes] with Janes Creek being the largest.
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Figure 1. Overview map showing Humboldt Bay watersheds.
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Table 1. Contributing drainage areas of watersheds draining into Humboldt Bay, listed from
south to north. Refer to detailed watershed maps in Section 2 for locations of each

stream.
Contributing drainage area
Watershed 7 >
Acres km mi

Salmon Creek 16,769 67.9 26.2

Elk River 37,270 150.8 58.2

FreshwateCreekwatershed 39,536 160.0 61.8
Freshwater Creek 30,099 121.8 47.0
Ryan Creek 9,437 38.2 14.7

Jacoby Creek 10,843 43.9 16.9

Other Northern Humboldt Bawatershed 18,211 73.7 28.5
Rocky Gulch 770 3.1 1.2
Washington Gulch 851 3.4 1.3
Gannon Slough 2,557 10.3 4.0
North Jacoby Creek 558 2.3 0.9
Beith Creek 753 3.0 1.2
Grotzman Creek 479 1.9 0.7
Fickle Hill Creek 206 0.8 0.3
CampbellCreek 561 2.3 0.9
Janes Creék 2,864 11.6 4.5
Jolly GiantCreek 1,029 4.2 1.6
Mad River Slough 10,991 44.5 17.2

Humboldt Bay watershedtotal 123,480 499.7 192.9

Y Includes Fay Slough and small stresimaining thenorthernside of Eureka.

2 Listed hereseparately from Freshwater Creek since it is often treated as a separate watershed.

3 Often treated as part of Jacoby Cremkt, shown separately here as it drains directly into Humboldt Bay

4 Includes entire McDaniel Sloughatershed

5 Includes Butcher Slough watershed.

% Includes SamoReninsula

1.4 Humboldt Bay Watershed Overview

An overview of the geograjptal, climatic, forest, and landise characteristics ¢tie Humboldt
Bay watersheds provided belowRefer toBarnhart et al. (1992) aftiBWAC and RCAA 2005)
for a more detailed account of the Kewturesof theBay andits contributingwatershed

Humboldt Bayis the largesestuary in California north of San Francisco (HBWAC and RCAA
2009, draining an areaf approximately500 km?’. Elevations of the ridges forming much of the
eastern watershed boundary average approximately 1,500 ft, but maximum elevation reaches
2,700 ft at the headwaters of Freshwater Creek near Knedlppximately twa thirds of the
watershed area is relatively steep and predominately managed for timber proHBi/éAC

and RCAA 2005) The lower elevation portions of the waterslgederallyconsist of relatively

flat lands that areassociated with floodplains in lower reaches ofastre andvetlandstidal
marshesand sloughsurrounding th@&ay. Forests inlile Humboldt Bay watershearecomprised
primarily of mixed conifes, dominated by redwoo@equoia sempervirenandDouglas fir
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(Pseudotsuga menziddiiees. Othecommonfored species include tan ogkithocarpus
densiflorug, grand fir(Abies grandiy Sitka spruc€Picea sitchens)swestern reg¢edar(Thuja
plicata), and western hemlogR suga heterophyl)aRed aldefAlnus rubrg, willow (Salix sp),
and big leaf mapléAcer macrophyllumare the most common riparitneespeciegBarnhart et
al. 1992 HBWAC and RCAA 2005)

The climate of thédumboldt Bay regiolis characterized bglistinctwet and dry periodS he

vast majority of the rainfall occurs in latall through early spring, with little rain occurring
otherwise Mean annual precipitation data from 1981 to 2edithel from approximately 40n at
Eureka to over0 in atKneeland (PRISM Climate Group, Oregon State University,
http://prismmap.nacse.org/Nnwith significant annual variabilityAir temperatures generally
remainmoderateyearround due to the marine influence on the regwinich results in relatively
cool summer water temperatures compared with nméaiad watershedsS' he mean monthlgir
temperature at Eureka varies by only 10 degrees Fahrenheit throughout the year, withghe low
mean in January (4F) and the highesheanin August (57F) (Barnhart et al. 1992

Land use in the upland reachegtd Humboldt Bay watershed is dominated by intensive timber
production. Lower elevation portions drain through vast agricultural lands and more populated
areas including the cities of Arcata and Eureka. A large percentage of historically tidally
influencedland and wetlands surrounding the bay have been converted to agricultural, residential,
commercial, or industrial uses (HBWAC and RCAA 2005).

2 RESULTS

Twentythree natural resource professionals (primarily fisheries biologi$s)currentiywork or
previously worledwithin the Humboldt Bay watershedsponded to a request faformation on
Pacificlamprey(Table2). Therespondentprovidedvarying amounts oflata andther
information onthe specieand alsgrovidedcontact information for othgyotentally
knowledgeabléndividuals.Several likely knowledgeablentactgdid not respondo the
information reques€Eight online fish collection databases were also searched for records of
Pacific lamprey presence in Humboldt Bay tributaries, but no regaslocated (Table 3).

Table 2. Natural resource professionals who provided information on lamprey in Humboldt Bay

tributaries.
Contact/s Organization Information provided
Allan Renaer California Department of | Observations from Elk R and varioG®FW Stream
9 Fish and Wildlife(CDFW) | Inventory Reportsgontactinfo

Data and observations from Freshwater Cr

Colin Anderson CDFW outmigrant trapping and spawning surveys; conta
info

Michelle Gilroy CDFW library and NCCCSI database quergntact

. CDFW .

Justin Garwood info

Mike Wallace CDEW Data from seining in Salmon Qr, Elk R, and
Freshwater Cr estuariespntactinfo

Nick Simpson CDFW Obsevwations and data from Elk River

M|I§e McDowall City of Arcata Optm|granttrapp|ng data and field notes from Jolly

Julie Neander Giant Cr

Ryan .Bourque Green Diamond Resourc Outmigrant trap data and observations from Ryar

Pat Righter Company
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Contact/s Organization Information provided
Eric Nelson H'“.'mbOIdt Bay National Observations from Salmon @stuary; contacinfo
Wildlife Refuge
Julie Donell Humboldt Redwood Contactinfo
Company
Terrv Roelofs Institute For River Variousobservationgrom Freshwater Cr and other
y Ecosystems Humboldt Bay tributaries; contairtfo

Tim Salamunovich

Normandeau Associates

Observations, reports, and data from various stre.
crossed by Mad River Pipelifoject; contactinfo

Mitch Farro

Pacific Coast Fish,
Wildlife and Wetlands
Restoration Association

Salmon Cr spawning survey informatio

Trevor Lucas

Pacific States Marine
FisheriesCommission

Observations from Elk R

Ross Taylor

Ross Taylor and
Associates

Observations from Morrison Gulch aadsociated
report

Dennis Halligan

Stillwater Sciences

Observations from JageCr

Josh Strange

Stillwater Sciences

Observations from Jolly Giant Cr

Bret Harvey
Rodney Nakamoto

USDA Forest Service
Pacific Southwest
Research Station

Data from numerous years of sampling upper Jac
Cr; contact info

Damon Goodman

USFWS

Lamprey collection records from varioggeams

Tim Nelson

Wiyot Tribe

Observations fromahes Cr

Table 3. Online fish collection databases searched for Pacific lamprey records in Humboldt Bay

tributaries.
Number
Museum or database Website Date of Pacific
searched| lamprey
records’
California Academy of Sciences | http://collections.calacademy.org/ich/ 5/2/2014 0
ﬁggsoman Museum of Natural http://collections.mnh.si.edu/search/fishe] 5/2/2014 0
Humboldt State University Fish | . vww. humboldt.eduffish/ 5/1/2014 0
Collection
FishNet http://www.fishnet2.net/ 5/2/2014 0
U.C Da_V|s Museum of Wildlife and http://museums.ucdavis.edu/ 5/2/2014 0
Fish Biology
The Museum of Vertebrate http://mvz.berkeley.edu/Collections.html | 5/2/2014 0
Zoology at Berkeley
The University of Washington Fis| http://biology.burkemusem.org/ichthyolo
. 5/2/2014 0
Collection gy/database/search.php

! Includes searches for recordsEsftosphenus tridentat@dLampetra tridentatathe currently and previously
recognized scientific namdor Pacific lamprey, respectively.
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The subsections belovsummarize available information on lamprey distribution for each

watershed draining into Humboldt Bay, emphasizing definitive records of Pacific lamprey, but

also including records of western brook lampregnipetra richardson)iand unidentified
lampreyspecies. Exact geographical coordinates were not available for many observations and
therefore we do not provide conventional distribution maps. Rather, for each watershed we
include a tabular list of records of streams where lampreys have been documdrdstass
approximate known upper and lower distributions or other notable records. Locations of the
streams where lampreys have been documented can be referenced in the detailed maps provided
for each watershed below.

2.1 Humboldt Bay

This review did notdentify any information on &ific lampreyin operwater portions of
Humboldt Bay and theuse of tle bayby each life stageemains a large data gagoowever, as
described below, ammaocoetes of unknown species have been captidalyimfluenced
reatesin thelowerreaches oElk Riverand SalmonkreshwaterandJacobycreels. Following
metamorphosis into the adult forPacific lampreg mustpass througliHumboldt Bayduring
their outmigration to the oceahnut t is unknownhow longtheyremain inthe bay omhether
they begin feeding parasiticalpyior to entering the ocean. After growitgyfull sizein the
ocean, adult Pacific lamprgyass through the bay on the wagpawn The amount of time
migrating adultspend in the bagrior to enterig spawning streanis unknown

2.2 Salmon Creek

Very few data or observations of Pacific lamprey from the Salmon Creek watershefdunetre
during this review (Tabld, Figure 3, whichis not surprising given the lack of targeted surveys.
A single Pacific lamprey redd was documented on 18 March 2013 dtaiifgrnia Department

of Fish and Wildlife CDFW) salmonid spawning surveys, approximate0D m upstream from
Little Salmon CreeKC. Anderson, CDFW, unpuldatg. Sincesalmonidspawning surveys
typically endin the early springprior to the onset of most lamprey spawnitig lack of lamprey
redd observations is expected.

Ammocoetes of unknown species were recently found in freshwater portilmweeoSalmon
Creekand its deltan theHumboldt Bay MNitional Wildlife RefuggFigure 2) In 201Q numerous
ammocoetes were observediime sediments excavated from the chartheing alarge

restoration projeabn the refugéE. Nelson, USFWSpers. comm.5 May 2014)
(http://www.fws.gov/refuge/Humboldt_Bay/wildlife_and_habitat/SalmonCreekRestoratioh.html
This location is tidally influenced; although mutg Nelson, USFWSpers. comm.6 May

2014) Small numbers ofnidentified ammoceteswere also collectepgeriodicallyduringseining
attwo sitesadjacent to the Salmon Creek restoration project (in thegsteration channel)
duringmonthly surveysonducted from 208 2009 M. Wallace, CDFW, unpuldatg. These

sites weralsotidally influenced but freshwater Ammocoetes were not detectedhaitelocated
further downstream (near the tidegadajing 20&i 2009 samplingLimited salinity data from
2005 and 2006 indates that salinity was generally relatively high (~30 ppt) at the downstream
site, but low (~0.2 ppt) at the two upstream sites where ammocoetes were déedtddce,
CDFW, unpubdatgd. Ammoaooetes were natapturedduring2012and 2013ampling of te
newlyrestored channel and ethannel pondsvhichnow have higher salinities than the old
channelue torecenttide-gatemodifications(M. Wallace, CDFW, unpulzatg).
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Very few ammocoetes have been recordpdtream of th&almon Creelestuary An unknown
number of unidentified ammocoetes were located during 2002 coho electrofishing surveys
conducted by CDFW in a reach approximately 1,500 m upstream of the Little Salmon Creek
confluenceHowever, o lampreys were detectedrihg electrofishing sureystargeting
salmonidsat 20 sites throughout Salmon Cré€IDFG 1997). The uppedistribution of Pacific
lamprey in Salmon Creek and use of Little Salmon Creek and other tributaries for holding,

spawning, and rearingmain a data gap.

No records of wetern brook lampreys in Salmon Creek were fourtthis review butbased on
their generally wide distributioim other Humboldt Bay tributaries (see belotligy are
presumably present throughout much of the watershed.

Table 4. Known records of lamprey detection in the Salmon Creek watershed by species and

life stage.
. Year/s Life
Stream Tributary to detected stagé Method Source
Pacific lamprey
Salmon Cr Humboldt 2013 R Spawning | C. Anderson, CDFW, unpubl.
Bay survey data
Unknown lampreyspecies
! - M. Wallace, CDFW, unpub.
Salmon Cr Humboldt 20062009 A Seining data
(estuary) Bay 2010 A Substrate E. Nelson, USFWS, pers.
excavation comm. 5 May 2014
Outmigrant CDFW, NCCCsI database
Salmon Cr Humboldt 1992 UK trap query, Aug2014
Bay 2002 A E-fishing CDFW, NCCCSI database

query, Aug 2012

1 A = ammocoete, R = redd, UK = unknown
2 North Coast California Coho Salmon InvestigatiddCCCSI)Project database query. Some records include
multiple sources from various locations and years. Original sources are aviadab@DFW libraries in Eureka
and ArcataCA.
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2.3

Elk River

Only four Pacific lamprey observations were fodiodthe Elk River watershed hree of these
observationgtwo redds and one ammocoet@re in the lower South Fork Elk River

approximatehy300 m upstream of Tom Gulch, and one was in the North Fork Elk River near the

confluence with the North Branch (Tat@eFigure 3. Asobserved irfFreshwater CreefSection
2.4), Pacific lampregare expected to be widespread in the mainstem and low fr&rdlbeitaries
of Elk River, but focused surveys are needetdterdocument their distributioand relative

abundance

Ammocoetes of unknown species have been documdnmtadyhouthe mainstem Elk River and
numerous tributariesncludingthe uppereaches of the North and Soditinks andseveral
relatively smalltributaries (Table5). Small numbers otinidentified ammocoetes weaéso
periodicallycollectedat sites throughout tidally influenced reaches of the lower Elk Riweng
monthlyseiningsurveys conducted from 2008009(Table5). Notably, in 2008 a single
ammocoetavas collected in the estuary as far downstream as the old railroad bridge,
approximately2,200 mfrom the mouth of the Elk RivéM. Wallace, CDFW, unpub. data)
Lampreys wer@ot detected in seimg of Swain Slough (M. Wallace, CDFW, unpub. data), but
unidentified ammocoetdgave beeraptured in Martin Slough at two sites near Fairway Drive
(Normandeau and Associates 20T1Salamunovich, Normandeau and Associates, pers. comm
16 June 2014) and in several small tributaries to Martin SloughdBaFigure 3.

A single definitive record of western brook lampie\Elk River comedrom the South Fork Elk
River (D. Goodman, USFWS, unpubl. dgtapproximately 300 m upstreamBdm Gulch.
Western brook lampreys are expected to be wides|jmehd watershedsdocumented in
Freshwater Creek.

Table 5. Known records of lamprey detection in the Elk River watershed by species and life
stage. Streams are ordered from downstream to upstream within species.

Year/s

Life

Stream Tributary to detected | stagé Method Source
Pacific lamprey
2013 R Spawning C. Anderson, CDFW, unpubl.
survey data
Sputh Fork Elk 2013 A UK D. Goodman, USFWS, unpubl
River Elk River data
2014 R Visual T. Lucas, PSMFC, pers. comm
9 June 2014
North Fork Elk early ' A. Renger, CDFW, pers.
River 2000s RS Visual comm, 6 June 2014
Western brook lamprey
Sputh Fork Elk Elk River 2013 A UK D. Goodman, USFWS, unpubl
River data
Unknown lamprey species
Elk River Humboldt Bay | 2005 2009 A Seining M. Wallace, CDFW, unpub.
(estuary) data
January 2016 Stillwater Sciences
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Year/s

Life

Stream Tributary to detected | stagé Method Source
2004 A E-fishing TRPA (2004
2006 A E-fishing CDFG (2006
T. Salamunovich, Normandeal
Martin Slough Swain Slough 2006 A E-fishing and Associates, pers. comm. 1
June 2014
_— Normandeau and Associates
2011 A E-fishing (2011)
Unnamed .
Tributary 2011 A E-fishing Norma”de(g‘éf‘];‘d Associates
(ABarCrdy n
i Wet | and Martin Slough _— Normandeawand Associates
Tribdtar 2011 A E-fishing (2011)
AK St . _— Normandeau and Associates
Tributar 2011 A E-fishing (2011)
. Substrate N. Simpson, CDFW, pers.
Elk River Humboldt Bay 2011 A excavation comm. 20 June 2014
Substrate N. Simpson, CDFW, pers.
Clapp Guilch 2011 A excavation comm. 20 June 2014
. Substrate N. Simpson, CDFW, pers.
Railroad Gulch 2011 A excavation comm. 20 June 2014
Elk River 1994 A E-fishing CDFG (1994
1994, —_ CDFW, NCCCSI database
gﬂfet:‘ Fork Elk 2001, 2002 A E-fishing query, Aug 2013
2011 A Substrate N. Simpson, CDFW, pers.
excavation comm. 20 Jun2014
TomGuich | SOUD FOrKEIK 1904 A | Efishing CDFG (1994)
1994 2003 A E-fishing CDFW, NCCCSI database
North Fork Elk query, Aug 2013
River Elk River 2011 A Substrate N. Simpson, CDFW, pers.
excavation comm. 20 Jun2014
2005 UK Visual CDFG (2005)
Lake Cr 1990 A | Efisning | CPFW, NCCCSIdatabase
query, Aug 201
North Branch North Fork Elk
North Fork Elk River 1999, A E-fishin CDFW, NCCCSI database
2001, 2002 9 query,Aug 2014

River

1 A = ammocoete, R = red8, = spawningtageadult, UK = unknown
2 Tributary not show on watershed map (Figurel 3)

St .

Tributaryo.
3 NCCCSIProject database query. Some records include multiple sources from various locations and years. Original

enters

sources are availabfeom CDFW librariesin Eureka and ArcataCA.

Martin

Sl ough from
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Figure 3. Elk Creek watershed map indicating names and locations of significant tributaries
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