
  

  

 

eDNA Data & Results Newsletter – June 2020 

 

Hi all! We hope you all are well, and staying safe.  This is the somewhat intermittent 

Newsletter of our project New Technology for Old Problems - Developing eDNA 
Methods to Monitor Invasive Species and Biodiversity in Estuaries.  We’ve been 

holed up staring at data for the last few months, and we’re going to be sharing our 

findings through the summer in a series of newsletters, and on our website.   

 

 

 

Fish Accumulation Curves, or How Many Samples Does it 
Take to...? 
One of the questions when starting an eDNA monitoring program (or any monitoring program, 

really), is how many samples do you need to take?  Or course, the answer depends on what 

information you're trying to get, but we have some ideas and guidelines to help you decide.   At 

Great Bay National Estuarine Research reserve (Great Bay NERR), in New Hampshire, we 

collected water samples for eDNA at 17 locations in a brackish estuary in 2019.  Over the 

course of the summer we detected 43 fish species (and plenty of other species, but that’s 

another story).  When we compare the eDNA results to the list of fish likely to be present in the 
estuary we get pretty good overlap.  Except… the eDNA is picking up a bunch of fish, like 

rainbow trout, that only live in freshwater.   Probably, what we’re seeing is DNA from 

freshwater species that gets carried into the estuary through rivers.  We can check this by 

looking at where we’re detecting these fish, and sure enough, they’re (almost) all being 

detected at sites in tidal rivers.   This is really cool because it also tells us that DNA is NOT 

fully mixed in the estuary; different species are found at different locations. 

   

https://www.estuarydna.org/
https://www.estuarydna.org/


 

 

Fish detected in Great Bay Estuary, NH, through eDNA and seine surveys.  eDNA 
identified most of the species expected to be present, as well as freshwater 
species likely from DNA flowing downstream from rivers. 

 

Well that’s fun, but how many samples did it take to find all those fish?  Quite a lot!  And the 

more samples you take, the more species you find.  

 

Lets talk about a couple of things here; what do we mean by a ‘sample’, and what information 
do we get when we take more of them?   Our samples are 1-liter water samples, and we 

recommend collecting triplicate samples at each location.  The more water you collect, the 

more DNA you are likely to get.  Our partners at South Slough NERR in Oregon, did a nice 

study looking at increase in species with volume of water collected.   Sure enough, even when 

they collected 12 liters of water, the number of species was still increasing.  So ideally, more 

sample is better.  The challenge is that all of the samples need to be filtered, and estuaries, 

particularly in the summer, are very turbid.  All this turbidity eventually clogs the filters, and 

sometimes we can’t even get 1 liter through, much less 12, so we compromise with three 1-

liter samples.  

 

 



 

More samples = more species 

 

 

Here’s a graph showing species accumulation curves at three sites in Great Bay, NH.  The 

line in green, Lamprey River, has more species because it’s at the head of tide for the 

river, and we’re picking up freshwater species.  It’s important to remember that just 

because the DNA is there, doesn’t mean the critter is actually present where you 

took the sample. 

 

And what are those fish at the end of the curve?  Of the 43 species we detected, 17 were 
detected only once.  These included some freshwater fish, some fish we know are present, but 

not common, and a few species that may be in the region, but probably aren’t in Great 

Bay.   The DNA could be transported by currents, birds, or people, or a new fish could be 

moving into the region.  The best way to tell if the fish is really present is to keep monitoring, 

and see if the species is repeatedly detected. 

 

We're putting together similar curves at some of our other sites, but in general we see the 

same trend; common species are readily detected and rarer species will require more in depth 

sampling to detect. 



 

Fish at SWMP sites 

 

Four of the sites sampled at Great Bay are also part of the System Wide Monitoring Program 
(SWMP). These sites were sampled twice, with triplicate samples, so a total of 24 samples 
were collected at sites in the middle of the bay, and in the tidal rivers.  We detected 18 different 
fish species, which is what we would expect from mixed estuarine and river sites.  Over time, 
we can use this method to keep track of what fish are in the region, if they're common, and if 
they change seasonally or over the long term.    

 

 

Collecting water samples for eDNA.  1 liter samples are taken back to lab and 
filtered.  You can filter in the field too, but it can take a lot of time, which is a 
problem if you have a limited tide window for your sampling.  

 

New Technology for Old Problems - Developing DNA Methods to Monitor Invasive 
Species and Biodiversity in Estuaries is a collaborative project from the University of 
New Hampshire, Wells, Great Bay, Hudson, Apalachicola, South Slough and He'eia 
NERRs.  The  project is sponsored by the National Estuarine Research Reserve Science 
Collaborative. This is a periodic update from our project for discussion and review. Data 
and products are not final. 
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