Effects of flow cessation on stream physicochemistry and Columbia River redband
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The Columbia River redband trout (Oncorhynchus mykiss gairdneri) is 50
native to the Columbia River Basin east of the Cascades and below barrier 06 - Hiar %
falls (e.g. Shoshone Falls, Idaho) (Behnke, 1992). Like many salmonids, E 05 | | 'y
Columbia redband trout are threatened by introgression with hatchery £ ='-5 | . || ] o -
stocks. Dry Creek (Figure 1), however, is the only stream along the Boise < 04 = “ o a .
front known to support genetically pure redband trout (Richins and =03 \ EW ’ | U‘ P 8
Walser, in preparation). E ' Il | L | | /ﬂ/ ' - g
Dry Creek is an IRES (intermittent river and ephemeral stream) system, > \/ M .
and as such, exhibits large seasonal fluctuations in stream flow (Figure 2). c 0.1 \ 3 | Hm L 0
IRES systems are the most common water bodies in many parts of the 20 e ‘ B
world (Datry et al. 2017). Interestingly, far less research has been done on 5 6/7 6/14 6/21 6/28 7/5 7/12 719 7/26 8/2 8/9 8/16 8/23 5.;' | | | . )
these systems than perennial waterways. Furthermore, climate change “ | \ - ) o o o o o o o S o o <
scenarios for semi-arid western North America predict longer and drier Date (Month/Day) +§ k’ - S P S S A LA A A A I
summers with decreases in mean annual stream flow (Seager et al. 2013). F . " o o o ) “ A A . %! ?
Changes in stream physicochemistry resulting from flow decline can be m—(ite ] =——Site b Site 9 d e | Collection Dates
extremely stressful to aquatic organisms (Datry et al. 2017). This study set {1 /\ P it . N
out to examine the potential effects of flow decline on stream _ _ _ e R -
physicochemistry and the subsequent effects on Columbia River redband Figure 3. Dry Creek current velocity (m/s) at sites 1, 6, and 9 from June vonpammenen o R B e v e Figure 8. Macroinvertebrate drift density over study period, at sites 1, 6, and 9,
trout. through August 2019. The changes in current velocity are significantly _ _ _ _ collected weekly.
different (p<0.05) from month to month across all sites. Figure 4a. Site 1 dissolved oxygen and temperature profile.
Research Objective: | ﬂ .
To investigate the impact of flow cessation on stream physicochemistry ; ¢ E?i:w “::m | - | Stu dy COnCI us | ons:
(dissolved oxygen and temperature) and Columbia River redband trout | | PR twetru V\A{ | ﬂ( ﬂrM 1|t o Current velocity decreased across all sites during the study period with
(Oncorhynchus mykiss gairdneri) condition. ; | | o 3 | K /MWPW f M/ WL ‘ t o Site 1 experiencing complete flow cessation. (Figure 3)
] " * 0 e Mean daily water temperatures increased during the summer across all
Materials and Methods: i ﬂ | (| 'W | ) | \M | . | t ii;es buttV\éere witthin an ac;:eptabl_e ranget r1:orI redel?si\ndq Stsr(g)lute. éF()ig;gz Iil)
: ] | . e The most downstream pool experienced the low 1Ss0lv
° (1|8| ;i?ghf)s_ of Dry Creek were chosen for study during June-September 2019 ? T W u\l l U I i | | |~ :: . ; 111 }\ | u { 11 (R3 (rjnsll)dupon flow cesfation. (F_igu_re 4a)I e e
e Current velocity was measured weekly at 60% of depth using a Swoffer ] | I' | - ) \ , ! l \‘ \‘ | J f«ﬂ ¢ Recband trout were aple 10 persist N POoIS with dissolved oxygen levels
Model 2100 current velocity meter. 5 ﬁ / J { . _)\\ i \ﬁ' | | | | : below 6 mg/l for at least 9 days. (Flgures 4a and 4b)
e HOBO U26 dissolved oxygen (DO) and HOBO Pendant temperature X 1 | | | | i | ! | . e Redband trout were more abundant in upstream than downstream
Io_ggers WETE deployed_ In the d?EPESt pool in each study reach. . i \\ \ 1. B . N »F X | ° s:ggzza(ggguirgzpilﬁrg% ?arly In the study were in significantly better
e Fish were collected_ using a Smith-Root Model 12 backpack electrofisher on ; J _ I o overall health than those caught later. (Figure 7)
four separate occasions for eagh study reach. | | _ * - 1 1 ' e \We attribute the drop in redband trout condition over the summer, In
" measuring board and OHAUS model SPXG200 scale, respectively, during. . s R R R T HAE MR e <™ e par, o decteased 0xygen levels brought about by reduced srea fows
. Ie:?ng: j\?erlf-]g)ll:l)rl]_?_ tea\gegnetd oor N Capture. Figure 4b. Site 6 dissolved oxygen and temperature profile. Figure 4c. Site 9 dissolved oxygen and temperature profi]e_ e \With climate change, we expect stream p_hysicochemical conditions to
e Condition Factor (K) was determined for each fish using the Fulton equation become more stressful for redband trout in Dry Creek
- 14

(Froese, 2006).
e Statistical analyses were performed using SigmaPlot v13.0. A_cknowledgmen_ts:
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Figure 7. This bar chart shows the difference in average redband trout
condition (K, condition factor) in Dry Creek over the study period. Fish
condition in July was significantly better than in August and September.

Flgu re 2. Flow cessation in Dry Creek. These photographs were taken at the
same location in June (left) and August (right).



