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Introduction /Background 

Since its formation in 2011, the Eel River Recovery Project (ERRP) has been concerned with the 

potential impacts of the introduced Sacramento pikeminnow (Ptychocheilus grandis) on the Eel 

Riverôs native fish community (Smalley and Higgins 2011). Residents of the Eel River 

watershed are worried about predation by the pikeminnow on salmon and steelhead juveniles and 

would like to see action taken to control this invasive, non-native species.   

 

Formerly known as squawfish, the pikeminnow is one of the larger members of the minnow 

family, Cyprinidae, with voracious pike-like feeding habitats (Figure 1). Their native range is the 

Sacramento-San Joaquin, Pajaro-Salinas River, Russian River, and Clear Lake drainages in 

California.  They have been introduced into the Eel River, Morro Bay tributaries, and southern 

California streams.  Moyle et al. (2008) summarized the problem in the Eel River basin: 

 

ñIn the Eel River, Sacramento pikeminnow were introduced illegally in 1979 and they 

quickly spread throughout much of the watershed (Brown and Moyle 1997). They are 

now one of the most abundant fish in the river and it is highly likely that they are 

suppressing Chinook salmon populations through predation on emigrating juvenilesé. 

Pikeminnow not only prey directly on juvenile steelhead but they displace them from 

pool habitat into less desirable riffle habitat, presumably resulting in reduced growth and 

survival.ò 

 

Genetic analysis indicates the Eel River population came from upper Cache Creek or Clear Lake 

(Kinziger et al. 2014).  They were likely introduced by fishermen who imported small fish as bait 

to fish for bass in Lake Pillsbury. High flows in 1983 and 1986 allowed rapid spread of the 

population downstream to the estuary.  By the 1990s, the pikeminnow had colonized the entire 

Eel River stream network (Brown and Moyle 1991, 1997) up to waterfalls that prevented further 

migration.  The growth of the population was exponential when first introduced (Clancy 1993), 

because the fish found little competition and optimal habitat in the main Eel River channels that 

had been profoundly changed by the 1964 flood. Harvey and Nakamoto (1999) found that adult 

pikeminnow in the Eel River occupy the same pools year after year. Substantial predation by 

pikeminnow on steelhead juveniles in the upper South Fork Eel River was documented by 

Nakamoto and Harvey (2003), and it was greatest during fall when water clarity was high. White 

and Harvey (2001) noted that predation by pikeminnow had substantially reduced native sculpin 

populations in the Eel River.  Native Sacramento suckers also appears to be at low levels and 

patchy in distribution (Higgins 2013, 2015).  Surveys since 2012 by ERRP suggest that 

pikeminnow have declined, possibly as a result of intensive otter predation (Higgins 2015).   

 

Eel River pikeminnow surveys are necessary to gauge the potential level of predation on 

salmonids (Harvey and Nakamoto 1999, Harvey et al. 2002) and other native fishes.  Nakamoto 

and Harvey (2003) noted that strategically cropping the largest adult pikeminnow in reaches of 

the river where there is high production of juvenile salmonids may be necessary to limit  

predation.  There have been extensive plans for pikeminnow eradication or management in the 

past (Upper Eel Task Force 1992; NMFS 2002), and some actions to remove them (Downie 

1992a, 1992b; PGE 2007), but none since the National Marine Fisheries Service (2008) halted 

PG&E control efforts within and immediately below the Potter Valley Project. 
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Figure 1.  Sacramento pikeminnow in the 10-14 inch size class in an algae covered run. 6/27/16 

Time, Location and Conditions of Surveys 

The June 27-28 dive survey of the South Fork Eel River was approximately 12 miles in length 

and extended from the U.S. Bureau of Land Management access at the Hermitage at the mouth 

of Rattlesnake Creek to Standish Hickey State Park (Figure 2).  The halfway point of the survey 

was the Gomde Monastery at the mouth of Cedar Creek, where the team took out at the end of 

Monday and began the second day of the survey on Tuesday morning. 

 

The survey was scheduled to take advantage of low flows for better observation of pikeminnow, 

but also to be sufficiently early in the season to avoid risk of swimmerôs itch for divers. The U.S. 

Geologic Survey flow gauge at Leggett registered a flow of 55 cubic feet per second (cfs) at the 

beginning of the survey and 50 cfs near the end (Figure 3). A significant part of the reach from  

Rattlesnake Creek to Cedar Creek is high gradient riffles or cascades and very difficult to float in 

any kind of water craft at low flow. Consequently, only one person used a kayak to portage gear 

and food. In addition to navigating white water and falls, some of the riffles and cascades had 

dense willow growth encroaching on the channel (Figure 4).  

 

Conditions were ideal for dive observations with visibility of 30 feet underwater, although divers 

sometimes disturbed algae in runs above pools and slightly lowered visibility. Cladophora 

growth was not excessive and concentrations of cyanobacteria were noted only in a few short 

reaches.  The water temperature measured at the beginning of the dive survey was 64 F on the 

morning of June 27 and had risen to 68 F at the end of the survey on the afternoon of June 28.   
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Figure 2  Map of June 27-28 ERRP Sacramento pikeminnow survey. 

 

 
Figure 3  Flow of the South Fork Eel River at Leggett gauge during survey (red arrow).  Data from the USGS 
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On June 6, the North Fork Eel River at the None of the Above Ranch between Mina Bridge and 

Hulls Creek had visibility of greater than 25 feet and the water temperature was 72 F. There was 

very little algae and no sign of cyanobacteria. No pools deeper than 20 feet were noted. 

 

On July 3, 2016, two divers surveyed a 2 ½ mile reach of the main Eel River below Dos Rios 

from the former location of the Mendocino Lodge to Woodman Creek. (Figure 5).  The flow 

according to the USGS gauge at Ft Seward downstream of Woodman Creek was 100 cfs. Water 

clarity was 25 feet or greater. Cladophora was flourishing in some pools, but the amount of algae 

was not indicative of nutrient pollution.  Very little algae coated the rocks in riffle environments 

and there were almost no patches of cyanobacteria. An over-supply of fine sediment in the form 

of very small gravel caused problems with embeddedness in riffles and was also compromising 

the depth of pools. 

 

The Eel River above Bear Creek near Shively was surveyed on July 4 and August 1. Visibility 

was 20 feet on the earlier date, but dropped to under 15 feet by August 1, apparently due to 

phytoplankton growth. Water temperatures were 74 F on July 4 and 78 F on August 1. Blooms 

by the latter date caused large amounts of suspended algae and potentially toxic cyanobacteria 

were flourishing in the shallows. Visibility was greater than 20 feet at the Alderpoint community 

swimming hole on July 14, flow was 94 cfs, the water temperature was 74 F, and algal growth 

was moderate, with some cyanobacteria present.  

 

The Van Duzen River at Shakefork Farm on June 24 had visibility of 20 feet, the water 

temperature was 71 F, algae was fairly light and no cyanobacteria were noted. The largest pool at 

Swimmers Delight on July 13 also had visibility of 20 feet and no floating algae.  

Figure 4  Top of SF Eel high gradient riffle with dense willow growth between the put in 

below Camp St Michael and Rattlesnake Creek. 6/27/16. 
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Figure 5  Map of main Eel from Dos Rios (bottom left) downstream to Woodman Creek with pikeminnow 

survey reach highlighted in blue. 

Methods 

On June 27-28, standard direct observation dive techniques were used, similar to ERRP lower 

Eel River fall Chinook dives (Higgins 2016), U.S. Forest Service summer steelhead surveys in 

the Trinity River basin (Everest 1997), and the California Department of Fish and Wildlife Butte 

Creek spring Chinook counts in the Central Valley (Garmin 2012).   

 

Five experienced divers swam in a line through pools maintaining proper spacing so that fish 

could be counted as they passed the team (Figures 6 and 7).  If fish milled in front of the team 

without passing, they were not counted, and fish passing back downstream were subtracted from 

the count.  Divers conferred after each pool census. Leaders had wrist slates for recording the 

number of pikeminnow, and data were transferred to notebooks periodically. Size classes 

adopted are the same as those used previously (CDFG 1996): 0-4ò in length, 4-8ò, 8-14ò, 14-18ò 

and greater than 18ò.  The location of pools containing large numbers of adult pikeminnow was 

recorded using a GPS device. No effort was expended to discern between California roach 

(Hesperoleucus symmetricus) and juvenile pikeminnow less than four inches that schooled 

together in shallow, warm edge waters.  There wasnôt time to make this distinction and it was 

thought unnecessary since pikeminnow of this small size do not predate on salmonids.   

 

Solo dives and those utilizing inexperienced volunteers and elementary school students were for 

the purpose of determining presence or absence of pikeminnow and relative abundance, not for 

precise counts. 



Eel River Recovery Project ɀ Sacramento Pikeminnow Monitoring ɀ Summer 2016  Page 6 
 

 
Figure 6  Second day dive team (l to r): Willie Grover, Tim Salamunovich, Pat Higgins, Eric Stockwell, Noah 

Israel, and Phil Georgakakos. 6/28/16. Photo by Barbara Sopjes. 

 

 
Figure 7  Dive team advancing in formation through SF Eel River pool on day 1 of pikeminnow survey. 

 


























