Climate-Aquatics Blog #53: DNA Barcoding & Fish Biodiversity Mapping

Hi Everyone,

Ray Troll once famously asked, “Fish Worship, is it Wrong?” A rhetorical question—no doubt—
for this crowd. But as it turns out, there are instances when we may not be worshipping the fish
we thought we were. For even in densely sampled regions like the Northern Rockies, it appears
we may have been overlooking a few important details as Lemoine and colleagues just brought
to our attention with their new species description (graphic 1; study hyperlinked here:
http://www.treesearch.fs.fed.us/pubs/45377). It’s not that many-o-fish biologist hasn’t
seen/handled these fish before, it’s just that no one bothered to look closely enough look to fully
appreciate the Cedar sculpin (Cottus schitsuumsh) in all its majesty.

The ability to appreciate & understand that majesty is growing rapidly as costs for genetic
analysis continue to decrease and things like DNA barcoding enable industrial scale processing
of samples. Combined with the fact that it’s so easy to collect the necessary tissue samples from
fin clips during electrofishing rodeos (graphic 2; Blog #30), and the door is swinging wide open
on a new era of fish biodiversity surveys that will yield unprecedented genetic spatial resolution.
In fact, it’s exactly that sort of survey which ultimately prompted the realization there might be a
new fish species in our midst. The original survey & associated DNA barcoding techniques are
described more fully in Young and colleagues (graphic 3; study hyperlinked here:
http://www.treesearch.fs.fed.us/pubs/43346), and it’s interesting to note the author’s contention



http://www.treesearch.fs.fed.us/pubs/45377
http://www.fs.fed.us/rm/boise/AWAE/projects/stream_temp/blogs/30GeneticMonitoringForFishOtherAquaticSpecies.pdf
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that there may be several additional undescribed species yet lurking in tissue samples from the
same set of surveys.

It’s exciting stuff to think that the next edition of ichthyology books may require some
significant additions & revisions, but also a sobering reminder that there’s still a lot we don’t
know about our fishy friends. And better knowing those details, and their spatial distribution
across landscapes, is going to be absolutely critical to managing, conserving, and preserving
those friends through this transitional century (graphic 4).

Until next time, best regards,

Dan

A New Sculpin Species Swimming in
our Midst...

C. schitsuumsh 3 (St. Maries R., ID)
¢ achitsuumsh 2 (St. Joa R, ID)
C. schitsuumsh 1 (Cosur d'Alens R., ID; Clark Fork R, MT)

C cognatus (MI, MN, ON, QC)

C. hypselurus (MO)
C. rhotheus (WA)

C. bairdii (MD, VA)

C. cognatus (MT)

C cognatus (ID, MT)

C. bairdii (Wi)

C. bairdii (IL. QC)
C. bairdi (M8, ON)

C. bairdii (IN, KY, ON, Wi)
C. caeruleomentum (VA)
C. caeruleomentum (MD)
C. carolinae (AL KY. TN)
C. cf. bairdii (NC)
C. carolinae (AL)
C. cf. carolinas (AL)
C. chattahooches (GA)
C. tallapoosae (AL. GA)
C. hypselurus (MO)
C. contusus (Salmon R, ID)
C. contusus (Sinks basins, D)

O ) - b MK
L 4 L R R
| ;
C confusus (Clearwater R, ID)

C. beldingii (Snake R, ID)
C. |—| *,70 beldingii (NV)

C. Jeiopomus (ID)
i d

C. beldingi (Clearwater R., ID; Snake and Touchet Rs., WA)

- /
—~— e
V/'

4 e
X \)'_’-&—&

FIGURE 5. Dorsal, lateral, and ventral views of a 73 mm SL male Conus schitsuumsh (UW 152969) from West Fork
Steamboat Creck (47.71718°N, 116.2038°W), Shoshone County, Idaho, 7 September 2011. A pelvic fin was removed for
genetic sequencing. Photographs by Zachary Randall,

& it is a beautiful thing

Lemoine et al. 2014. Cottus schitsuumsh, a new species of sculpin in the Columbia River
basin, Idaho-Montana, USA. Zootaxa 3755:241-258




Fin Tissue Samples Easily & Inexpensively
Preserved on Chromatography Paper
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LaHood et al. 2008. A rapid, ethanol-free fish tissue collection method for
molecular genetic analysis. Trans. American Fisheries Society 137:1104-1107.

DNA Barcoding = Industrial Scale Genetic
Analysis Yields Unprecedented Spatial Resolution
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Young et al. 2013. DNA barcoding at riverscape scales: assessing biodiversity among fishes
of the genus Cottus in northern Rocky Mountain streams. Molecular Ecology doi:
10.1111/1755-0998.12091




Understanding What’s Here Now is a
Key Step to Managing for the Future

Current Status

Not Just Mothers Should Love
These Pretty Faces Anymore




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 on our Forest Service site at:

(http://www.fs.fed.us/rm/boise/ AWAE/projects/stream_temp/stream_temperature_climate_aquat
ics_blog.html). To discuss these topics with other interested parties, a Google discussion group
has also been established and instructions for joining the group are also on the webpage. The
intent of the Climate-Aquatics Blog and associated discussion group is to provide a means for
the 6,551 (& growing) field biologists, hydrologists, anglers, students, managers, and researchers
currently on this mailing list across North 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 will 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 | and my colleagues have been a part of in the Rocky
Mountain region, but attempts will be made to present topics & tools in ways that highlight their
broader, global relevance. Moreover, | 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 will 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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