
Climate-Aquatics Blog #66: Managing with climate change, part 5:  
Controlling fish flows across landscapes: placement & removal of barriers 
 

 
 

In the grand scheme of things, there are 3 big things we can do this next decade to most usefully 

combat climate change & prepare for conserving the maximum amount of fish biodiversity this 

century. They are: 1) conducting geographically broad & intense biodiversity surveys to 

document the fishy things that live out there, & where exactly those things live (because except 

for a few charismatic species in a few areas, we know surprisingly little about those specifics (& 

if you can’t describe all of where something lives, it’s difficult to strategically assess risk or plan 

conservation investments efficiently (Blogs 30, 53))); 2) restore/maintain functional riparian 

areas & natural flow regimes (stream temperature & flow are the two primary vectors by which 

climate change manifests in streams so righting past wrongs in those regards could do much in 

some areas to offset future changes (Blogs 58, 59)), and 3) manage fish flows across landscapes, 

which we start into with today’s blog.  

 

There are two sides to the fish flow issue. On the one hand, we want to remove, or facilitate 

passage past, anthropogenic impediments in rivers and streams so that fish can flex their 

distributions to go where the thermal pied-piper compels them this century (blogs 34, 35, 42, 56, 

65). And with big, old, and cold habitats where dams have long prevented access of species like 

salmon and trout to portions of their historical range, the benefits are obvious and success stories 

have begun to emerge. Pess & colleagues provide a recent review of the topic (study attached), 

but things like the Elwha dam removal on the Olympic peninsula fall into this category (cool 

video here: 

http://www.bing.com/videos/search?q=elwha+dam+removal&qs=VI&form=QBVLPG&pq=elw
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h&sc=8-

4&sp=1&sk=#view=detail&mid=6AEEF8569AABB43EF12E6AEEF8569AABB43EF12E).  

 

But what about the death by a thousand cuts from the large numbers of smaller dams & road 

crossings that often impede fish movements throughout the networks upstream from mainstem 

rivers? In those areas, the array of possibilities is daunting & there’s typically much less funding 

with which to pursue the possibilities. Ensuring maximum ecological return on investments 

requires strategic, and well-informed, prioritization schemes as described by Neeson & 

colleagues (graphic 1; study hyperlinked here: 

https://www.researchgate.net/publication/275586128_Enhancing_ecosystem_restoration_efficien

cy_through_spatial_and_temporal_coordination). In that work, the investigators assessed the 

costs/benefits of restoration strategies in heavily fragmented stream networks across the Great 

Lakes region. They found that concentrating investments in a small number of watersheds over a 

short period of time usually provided greater benefits than spreading things out in space & time 

(which is quite different from what’s usually done).  

 

Adding an interesting twist to the fish flow story though is that second hand. That hand holds the 

facts that artificial barriers are sometimes really good at keeping invasive species out of places 

where they’d likely extirpate native species if allowed to run riot. Poster child examples here 

include trout species like brook trout and cutthroat trout within their native ranges, where they 

are menaced by the downstream presence of European brown trout or the now ubiquitous 

rainbow trout. In those situations, the conservation strategy may be to intentionally fragment 

streams through the construction of barriers—a sometimes somewhat Faustian bargain as Fausch 

& colleagues discuss for cold-water species (graphic 2; study hyperlinked here: 

http://www.unb.ca/research/institutes/cri/_resources/pdfs/opportunities/Fausch.tmp.pdf), and 

Rahel discussed for a broader range of aquatic taxa (graphic 3; study hyperlinked here: 

http://bioscience.oxfordjournals.org/content/63/5/362.full.pdf+html).  

 

In many ways, the choices we face with regards to fish barriers perfectly epitomize the choices 

we face with climate change (graphic 4). In what parts of the system, and for which set of 

resources, do we choose to coexist with climate change & work to make a smooth transition into 

something new? And where do we resist, push back against change, and try to hang onto 

something we hold dear? There will be ongoing uncertainty for decades to come about what the 

“new normal” world will look like 50-100 years from now if the climate can be stabilized. But 

there’s little uncertainty that the choices we’re making now affect the trajectories taken and 

where we do someday land. 

 

Until next time, best regards. Dan 

 

Postscript. As we all already knew, most of the biosphere is comprised of water. But did you 

know a fish species is the world’s most abundant vertebrate—by far? Fish do rule. 

http://www.nytimes.com/2015/06/30/science/bristlemouth-ocean-deep-sea-

cyclothone.html?action=click&pgtype=Homepage&version=Moth-Visible&module=inside-nyt-

region&region=inside-nyt-region&WT.nav=inside-nyt-region  
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Welcome to the Climate-Aquatics Blog. For those new to the blog, previous posts with embedded 

graphics can be seen by clicking on the hyperlinks at the bottom or by navigating to the blog archive 

webpage here: 

(http://www.fs.fed.us/rm/boise/AWAE/projects/stream_temp/stream_temperature_climate_aquatics_blog.

html). The intent of the Climate-Aquatics Blog is to provide a means for the 9,214 (& growing) field 

biologists, hydrologists, anglers, students, managers, and researchers currently on this mailing list across 

North America, South America, Europe, and Asia to more broadly and rapidly discuss topical issues 

associated with aquatic ecosystems and climate change. Messages periodically posted to the blog 

highlight new peer-reviewed research and science tools that may be useful in addressing this global 

phenomenon. Admittedly, many of the ideas for postings have their roots in studies my colleagues & I 

have been conducting in the Rocky Mountain region, but attempts will be made to present topics & tools 

in ways that highlight their broader, global relevance. I acknowledge that the studies, tools, and 

techniques highlighted in these missives are by no means the only, or perhaps even the best, science 

products in existence on particular topics, so the hope is that this discussion group engages others doing, 

or interested in, similar work and that healthy debates & information exchanges occur to facilitate the 

rapid dissemination of knowledge among those concerned about climate change and its effects on aquatic 

ecosystems.  

 

If you know others interested in climate change and aquatic ecosystems, please forward this message to 

them. If you do not want to be contacted again in the future, please reply to that effect and you will be de-

blogged.  
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