
                    hat can you learn from a scoop of water? 
Well, in the case of eDNA, quite a bit. Environmental 
DNA is an emerging technology that can streamline  
detecting the presence—or as importantly, absence— 
of specific organisms by analyzing traces of DNA  
released from shed epidermal cells or body secretions. 
 
Caltrans recently employed this emerging technology to 
determine the presence of the endangered tidewater 
goby, a two-inch fish that is an important food source 
for many shore birds and other fish. Tidewater goby are 
native to California and their historic distribution 
spanned the entire coastline from Tillas Slough in Del 
Norte County to Agua Hedionda Lagoon in San Diego 
County. Coastal developments, droughts, loss of  
habitat, and the introduction of invasive species have 
severely reduced the population, warranting protection 
under the U.S. Endangered Species Act (ESA).  
 

Tidewater goby were detected at this site using eDNA but not with seining. To view all the sites, visit https://tinyurl.com/y5emmape.
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eDNA Speeds  
Up Road  
Maintenance in  
Protected Areas 

The fish inhabit lagoons, sloughs, and estuaries along 
the entire California coastline that are often adjacent  
to overlapping bridges, culverts, and roadways that  
Caltrans needs to maintain or repair. Routine  
maintenance activities that can affect tidewater goby 
habitat are subject to ESA consultation requirements, 
and Caltrans must often provide mitigation even when 
the fish aren’t detected because the current survey 
method isn’t foolproof.  
 
The established survey protocol uses seining, dip  
netting, and minnow traps to capture the fish—a time- 
and labor-intensive method that can potentially disturb 
their habitat. To confirm accuracy, two survey periods 
conducted at least 30 days apart are required. And in 
the case when the fish aren’t detected, five consecutive 
years of negative survey results are needed to establish 
a history of absence, delaying work and swelling costs 
for Caltrans projects and maintenance programs.  
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eDNA offers Caltrans a  
noninvasive, cost-effective 
method to detect endangered 
aquatic species near project 
sites and meet critical  
environmental regulations. 

Biologists can collect water samples in just months, in what could take years with seining and trapping methods,  
to detect a species' presence.
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Caltrans, with the dual goals of making appropriate 
conservation and management decisions according to 
environmental laws and regulations and completing 
transportation projects in a cost-efficient and timely 
manner, turned to fish biologists at Humboldt State 
University to test the effectiveness of eDNA. Over the 
past decade, eDNA has increasingly been used to  
detect aquatic species. It’s easier, less costly, and more 
accurate—and less invasive because there is no need 
to capture and handle the organism. “In seeking cost-
effective methods to meet critical environmental  
regulations timely and accurately, we wanted to test 
this exciting emerging technology by developing  
an eDNA protocol for determining whether the 
 endangered fish is present at or near a Caltrans  
project site,” said Simon Bisrat, DRISI senior  
environmental planner. 
 
In a mere four months, in what could take years with 
seining and trapping methods, biologists gathered  
between one to six water samples from 209 sites along 
the over 800-mile California coastline to establish  
a point-in-time snapshot of the species’ entire  
geographic distribution. This distributional information 

provides a baseline of site occupancy for future  
monitoring of whether the fish population is expanding 
or contracting in the occupied sites. Because the  
previous estimates were based on data that spanned 
longer time periods, sometimes years, the eDNA  
collection provides a more accurate picture of  
occupancy within a precise time period. 
 
When comparing eDNA detection to the most recent 
seining surveys, the results agreed in 86 percent of the 
cases. The eDNA did detect tidewater goby in 11 sites 
not detected by seining. However, the eDNA survey 
missed six locations that the seining method had  
detected, most likely attributed to insufficient water 
sampling at sites with high salinity. Previous studies 
have shown that eDNA has nearly double the detection 
rate of seining. 
 
The high agreement between the seining and eDNA  
results indicates that both methods are valid survey 
tools for detecting tidewater goby. But in terms of cost, 
time, and invasive contact with the species, eDNA  
educes all three. Permitting for capturing and handling 
an endangered species is extensive and can involve 
several state and federal agencies. In contrast, because 
collecting water samples is less harmful to species and 
their habitats, it requires fewer permits, thereby  
simplifying and expediting ESA consultations, which 
can often delay a maintenance project. With the added 
bonus of being able to survey a large spatial area in  
a short period of time, eDNA can be the way of the  
future to assist Caltrans in completing sustainable 
transportation projects in a cost-effective manner.  
 
“eDNA offers an easy-to-use, noninvasive, cost- 
effective, and more sensitive method to support  
species conservation,”  said Andrew Kinziger, the  
principal investigator at Humboldt State University. 
“And it’s more efficient. A water sample contains  
eDNA of all species living in the area, so one sample 
can also be used to detect multiple species.” Based on 
the success of this project, Caltrans is now exploring 
using eDNA to monitor endangered coho salmon at  
culvert and bridge project sites.  

This endangered California native inhabits lagoons, 
sloughs, and estuaries near bridges, culverts, and 
roadways that Caltrans needs to maintain or repair. 


