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science for a changing world




Today

* Quick Summary 2016 HBC Agg Survey Results
* Closer Look at West GC HBC Expansion
* Explore Immigration & Temperature Role
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High Catch Rate at:
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Humpback Chub

-2
0 80 o6e8| ~
oo ¢ | =
o8 o 0088 I
o
— o
(Y]
oll o0 L&
o0 (9]
[alale] [ele]
wng =) “ vso 8 o ooceeel
|~
=
: ' s
[a o
8 o8 & 00888
L) [+] |%
[=]
— a2
o]
=
0 8- o=
of o °8
-3
JH® 8 ° ooshf o o8 C o o8 —
=]
il -3
= &
- Lo
“0 oS
e m T
) m | &
o9 & % = gl w© 08 © ogl| ~
& & & & g o
(]
IS of . omm owmm % o &
=
o [l -
uIys = o SRl 200 -
=
e
==}
ovd (s3] ] om < Ooml %
k. o8
(]
0 Qo oQ cd
L 88 &8 o
-2
<0 &
LI e8] =] i o
SogRE o8 o 6 goZgl 68 08 8°500%R0 0 © %y Aa o
o8
o o
o [Ty)
e} =
o] =
o@om oo om®&“ @m o o @gm
oe & ] < -9
8
L
(]
L3
-
— o
| | S R | R S R
w3 =] [Tyl =] w3 =] [Tyl =] w3 =] [F¥] =] w3 =] L (=] s =] L =]

joudooH / Junoo DgH

River Mile




HBC Capture TL/Freq since 2010
e 7 sites, Havasu and Below

LCR HBC Size @ Age (Aug/Sept)
YOY —40-60
Age | —113-122
Age II-160-175

(Robinson & Childs 2001)




*2010: 36 net sets, 0 HBC
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Fern Glen - Stairway
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Pumpkin (2010-2013)
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Spencer & Surprise (2010-2011)
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Immigration?
Temperature?



Immigration

Of 79 recaptures, Havasu & below:

* 8 moved down from Havasu
(3 Pumpkin; 5 Fern Glen)

* 5 moved up from Pumpkin
(3 Froggy; 2 Fall Canyon)

2014-2016



Temperature (review)

Incubation Period

500 L
400
. I Incubation period of HBC in
2 \|\ relation to water temperature
()
200 T~ (Hamman 1982).
I
100 = —1
0 T T T 1
12-13 16-17 19-20 21-22
Water temperature (°C)
[ — e i i
08 - -=- Egg survival and swim-up fry
£ 06 o survival of HBC in relation to
N g
3 0.4 7 temperature (Hamman 1982).
S
O T T T 1
12-13 16-17 19-20 21-22

Water Temperature (°C)

—Egg survival = == Swim up fry survival



Days

100
90
80
70
60
50
40
30
20
10

m/day)

E

Predicted growth

Temperature (review)

Larval to juvenile transition time

| |
| |
[ |
10 14 20
Water Temperature (°C)
Temperature - Growth Relationship

0.6
05
0.4
0.3 -
0.2
0.1
0.0
-0.1
-0.2

Temperature (°C)

e Humpback chub  ccceee Bluehead sucker == == Flannelmouth sucker

Number of days that larval HBC
took to grow larva to juvenile
stage at different water
temperatures (Clarkson & Childs
2000).

Association between temperature
and growth (mm/day) for hatching
to Age | of HBC (r=0.98, P
<0.001), bluehead sucker (r = 0.78,
P = 0.005) and flannelmouth
sucker (r =0.98, P <0.001)
(constructed from Robinson and
Childs 2001).
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Effort

Hoop Net Set Times by Year (hours)

Year N Mean SE SD Min Max
2010 65 19.73 0.26 2.09 17.22 27.23
2011 140 18.93 0.14 1.67 6.42 21.68
2012 202 19.04 0.21 2.94 15.50 29.98
2013 228 19.18 0.15 2.28 16.23 23.27
2014 231 16.91 0.06 0.86 15.28 19.97
2015 234 17.17 0.12 1.78 14.98 24.00
2016 216 16.94 0.06 0.82 15.37 19.12

Preliminary data; do not cite
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Havasu Creek (2013-2016)
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Spencer & Surprise (2014-2016)
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Humpback Chub CPUEs
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HBC Catch 50 -100 mm
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HBC Catch 100 -150 mm
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HBC Catch 150 -200 mm
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HBC Catch > 200 mm

2012
15
10 o |
5 og§ o
% o 8 o @ & Pt
0— [ i) O L o Lo ] L L O L]
2013
15
10 4
9 o]
5 @ o
=] =] [xad (=]
8:) Lol o ] [cole] & Oo GIB . % %:) o] o]
. 0— D L [ o] (sl o) A [ Cota] L iy - L - (o] O [ (2]
)
c 2014
15 s
§ °
o]
-~ 10— o o o
£ S
3 5 o
o Lo iam O [s] (=] [+]
O % o 2 % a g g g
O 0— (o] oomt-oo Qg _80 3o 60 - o (T g.OOO -Oxoo A O O O 0 & - fo, X ]
)
T 2015
15— )
10 2
08 (% ® L] SR o] Lo 8 o] Lol o]
0— [ o 1] - - - L L] L L] [ L]
2016
15
(o]
L]
107 ) ) o
g:? (o]
5— s} s} o}
@ 8 & o
g o & o @ o s a B &8 2 ¥
0— Oy L (o] Lo o L - - L L] (4] - O L] L]
T T T T T T T I T T T 1 1 T T T T l T I T T T T 1
0O 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250
River Mile

Preliminary data; do not cite




