o e . 7 ot Sl

.-.,,E-c ~ G P i
s Ba 2 .
'- Pafterns W[thln patterns Does trophlc structure ¥
Tt eriCe “biptic patterns WJtH‘m the Coloradg
' RWGI’ A Y . _:‘."f‘“r*

Layis Cogyins

GCMRC

‘/






TROPHIC FOOD WEB

LIGHT
PRIMARY /

PRODUCERS * SUSPENDED SEDIMENT

SECONDARY
PRODUCERS

GRAZERS
Gammarus & Chironomids

|

FISH






DEPTH (m)

N
N

©

[y i T A —

e . Iy

Site 9, 21 May 1998 |

Ko =0.325

PPFD (Quanta umol m° s_l)

400 600 800 1000 1200 1400 1600 1800 2000 2200 2400




DEPTH (m)

-12

-15

-18 -

o |
o
L
o
e
®
|
®
®
|
o
®
o
o
®
L
o
®
o
o
o
L
L
®
®
T Site 9, 21 May 1998 "
¢ Ko =0.325

O ~0000 O O O OO0 - © O O OO0 -
— M << WO OO o O O O OO0 o
— (Q\! M < 0O ONMN0oO 8

PPFD (QUANTA umol m~ s™)



Light Attenuation Coefficient (Ky)

500.0¢

50.0 |

o
o

o
ol

=~ High Turbidity
-~ Moderate Turbidity
- Moderate Clarity

High Clarity

0.01 0.05 0.50 5.00
Suspended Sediment ( SS gL™?)



Paria River

~ Canyon
Section

Lake
Powell

& Little
Colorado
‘,% River

==
Ly

* Central - -~ 149.9
rand Canyon
Section

_____EEE S
0 20 40

kilometers




~ < Canyon
Section

Lake
Powell

-=--'Central - -~ 149.9
Grand Canyon
Section

I I

0 20 40
kilometers




CUMULATIVE FREQUENCY

Mean Daily Light Attenuation Coefficients

1.0 -
[, MODERATE MODERATE e
| HIGH CLARITY 1. CLARITY TUEBLDJT-Y" c
0.8 f - e
=
-~
A
0.6 >
e
"4
/ o
0.4 T 4 SSSSSASS RS i it Besssensn - i
/
/
g A e —— (Glen Canyon
v I — Marble Canyon
Central Grand Canyon
0.0 J/ + + « Western Grand Canyon
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4

1.6

LIGHT ATTENUATION COEFFICIENT (Ko)



Stair-step decrease In light

availability

>_

=

—

M

<

—

<

> c

< |2

I_ C

L 8 L\:/Iarble Central

O pt anyon

— o Granad Western

—l O Canyon Grand
Canyon

DISTANCE



300

o
Te]
N

o (@] o
o n o
N i i

(zvw/B) LTHOIIM A¥A

o
Te]

n n
N~ N~
< <
§ g
< <
n n
& >
o 7o)
& >
- 2 2
n N Ny
Z = > L
w :LW = w
o N0 N 8 2
L VIM_ m m
= Te) =
< N oo fa) EM
o _._VL — AT
2] = ) =
L :LR (@) n X
e A i =
s o o
W ~
o
Te) o
[Te)
Te)
N n
(V]
o
o o o o o o o o ©
f & 8 8 8 & R ¥ N4 +4 ®© © % N O
- — - — — o o o o
(zvw/g) ALISNIA (urtwyg) aINdo
o
N~
<
Ln
o
<
Lo
N~
) S
> 10 c
m w o0 o)
w W (@))
L 8 2 —i S
2 3 ~ 7. m
Mun n X 00
o w_m o @© O
I > 1_t c
a g = — O @©
= n m
ADn ar —
_ 0 = o o
@) R L
T C
| R
o o O O
0 O e
»n @© @©
o o 00
N
o




7500

5000}
2500}
(7))
< ~
S S 750!
> &
c |
_EE 500
g2
DX 250
o =
g 0
E<
4(7;\./
LLl

75t
50f

251

Glen Canyon

[_] Cladophora

Biomass (AFDM)

Marble Canyon

Central Grand

Western Grand

Stevens et al. (1997a)



1
o
o

TOTAL WATER BIRD ASSEMBLAGE (Birds km *hr?)

5,000 ¢

ul
o

GEOMORPHIC REACH

MARBLE CANYON
CENTRAL
GRAND CANYON

Z

O

>.

Z

S WESTERN

5 GRAND CANYON .
_|

O

3 4 S 6 7 8 9 10 11 12 13

Stevens et al. (1997b)



# TROUT / KM

Arizona Game and Fish, Dept (1999, 2001)

16000
14000 }
. MEAN
MARBLE CANYON *.. 95% ClI
12000} “,
10000 |
CENTRAL
GRAND CANYON
8000 | .
Z .l
6000| S
Z WESTERN
S GRAND CANYON
4000} 5
-
@)
2000 |
O i i i i S i i i
0 50 100 150 200 250 300 350

RIVER KILOMETER






TROPHIC FOOD WEB

LIGHT

PRIMARY ASUSPENDED SEDIMENT
PRODUCERS
RIPARIAN ZONES  WATERSHED
ALLOCHTHONOUS ORGANICS
SECONDARY e (Bacteria)
PRODUCERS (?)
4"
GRAZERS

Gammarus & Chironomids

|

FISH



TROPHIC FOOD WEB

LIGHT SEDIMENT DISCHARGE
PRIMARY AASUSPENDE[§O§Ef\jvr\%flﬁﬁﬁ”i%0'\' INPUTS)
PRODUCERS
RIPARIAN ZONES WATERSHED
a ALLOCHTHONOUS ORGANICS
? i
SECONDARY (?) e GEWEHE))
PRODUCERS ., e (?)
QA A"“

COLLECTORS/FILTER FEEDERS
Chironomids & Simulids +— SUSPENDED SEDIMENT

l (FILTER FEEDING Iiﬁ“@ﬁp'r

(ENCOUNTER RATES) FISH &~ + SUSPENDED SEDIME!

!

FISH



TROPHIC FOOD WEB

SEDIMENT DISCHARGE

PRIMARY <+——— SUSPENDED SEDIMENT
PRODUCERS
RIPARIAN ZONES WATERSHED
" ] ALLOCHTHONOUS ORGANICS
SECONDARY )».,. “““ (Bacteria)
PRODUCERS ., o (?)

A

COLLECTORS/FILTER FEEDERS
Chironomids & Simulids +— SUSPENDED SEDIMENT

l

FISH

!

FISH

< SUSPENDED SEDIMEI



	Patterns within patterns: Does trophic structure influence biotic patterns within the Colorado River�
	Stair-step decrease in light availability�

