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What is Ecological Theory?

Natural Selection
Species and Individuals compete with each other
There is natural genetic variation within a population
Most individuals die before reproducing

Individuals with genetics best suited for current
environmental conditions will survive

The characteristics, behavior and genetics of species
changes as natural selective pressures change

Non-equilibrium conditions allow more species to
co-exist
Environmental variation and the coexistence of species
Disturbance and the coexistence of species
Intermediate Disturbance Hypothesis
Dynamic Equilibrium Model of species coexistence

Princilole of Competitive Exclusion / L-V equations
(stability = fewer species)
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Disturbance can foster coexistence

(A) Constant conditions
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(2014), Fig. 19.12, after Huston (1979) The American Naturalist Comn _unit.y pmductivity
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w Priniciple of Fluvial

Geomorphology

The concept of channel form equilibrium:

that a river channel’s form is self-adjusting to the
prevailing watershed conditions that control the
amount of sediment and water delivered to the
channel and

that the dominant or effective discharge controls
the size and shape of the channel and that

this discharge corresponds to bankfull discharge
(the point at which flow leaves a channel and
spreads out over the floodplain) and that such
discharge occurs about 2 out of every 3 years.

That the channel is stable (sediment inputs =
sediment outputs)
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& Adding Life To Fluvial
Geomorphology

Dynamism is essential for biological diversity :
(disturbance, environmental variation, shifting mosaic,

habitat complexity)
Stochastic outcomes (probability-based, not deterministic)

Natural selective pressures-
Most individuals die before reproducing

Natural variation occurs-those adapted to the existing
conditions survive and reproduce

Sﬁecies evolve (Life history strategies and behaviors
change over time)

Focus on net long-term benefit to species and habitat, less
concerned with short-term impacts or benefits (i.e. effects
on individuals within a population)

Explicitly recognizes the interactions between biological
and physical processes in the restoration process
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Beaver Dams
Live Vegetation
Large Wood
Landslides
Alluvial Fans
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Pollock et al. 2007
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Silt deposition

		0		0

		50		50

		100		100

		150		150

		200		200

		250		250

		300		300

		350		350

		400		400

		450		450

		500		500

		550		550

		600		600

		650		650

		700		700

		750		750

		800		800

		850		850

		900		900

		950		950

		1000		1000



Ci/Co (%)
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Wetland Deposition Calcs

		particle size		v (settling velocity m/s)		wetland width m		Q (discharge) m3/s		q (discharge/unit width) m2/s		x(distance traveled through wetland) m		Co/Ci ratio		c0/ci = e-(v/q)x

		.001 (fine silt)		1.00E-02		30		25		0.8333333333		100		30.1%

		.001 (fine silt)		1.00E-02		30		5		0.1666666667		100		0.2%

		.001 (fine silt)		1.00E-02		10		5		0.5		100		13.5%

		.001 (fine silt)		1.00E-02		10		10		1		30		74.1%

		clay (bentonite)		4.00E-04		30		10		0.3333333333		1000		30.1%

												x (m)		Ci/Co (%)				clay (bentonite)										x (m)		Ci/Co (%)

		.001 (fine silt)		1.00E-02		20		5		0.25		0		100.0%		0				4.00E-04		20		5		0.25		0		100.0%

		.001 (fine silt)		1.00E-02		20		5		0.25		50		13.5%		50				4.00E-04		20		5		0.25		50		92.3%

		.001 (fine silt)		1.00E-02		20		5		0.25		100		1.8%		100				4.00E-04		20		5		0.25		100		85.2%

		.001 (fine silt)		1.00E-02		20		5		0.25		150		0.2%		150				4.00E-04		20		5		0.25		150		78.7%

		.001 (fine silt)		1.00E-02		20		5		0.25		200		0.0%		200				4.00E-04		20		5		0.25		200		72.6%

		.001 (fine silt)		1.00E-02		20		5		0.25		250		0.0%		250				4.00E-04		20		5		0.25		250		67.0%

		.001 (fine silt)		1.00E-02		20		5		0.25		300		0.0%		300				4.00E-04		20		5		0.25		300		61.9%

		.001 (fine silt)		1.00E-02		20		5		0.25		350		0.0%		350				4.00E-04		20		5		0.25		350		57.1%

		.001 (fine silt)		1.00E-02		20		5		0.25		400		0.0%		400				4.00E-04		20		5		0.25		400		52.7%

		.001 (fine silt)		1.00E-02		20		5		0.25		450		0.0%		450				4.00E-04		20		5		0.25		450		48.7%

		.001 (fine silt)		1.00E-02		20		5		0.25		500		0.0%		500				4.00E-04		20		5		0.25		500		44.9%

		.001 (fine silt)		1.00E-02		20		5		0.25		550		0.0%		550				4.00E-04		20		5		0.25		550		41.5%

		.001 (fine silt)		1.00E-02		20		5		0.25		600		0.0%		600				4.00E-04		20		5		0.25		600		38.3%

		.001 (fine silt)		1.00E-02		20		5		0.25		650		0.0%		650				4.00E-04		20		5		0.25		650		35.3%

		.001 (fine silt)		1.00E-02		20		5		0.25		700		0.0%		700				4.00E-04		20		5		0.25		700		32.6%

				1.00E-02		20		5		0.25		750		0.0%		750				4.00E-04		20		5		0.25		750		30.1%

				1.00E-02		20		5		0.25		800		0.0%		800				4.00E-04		20		5		0.25		800		27.8%

				1.00E-02		20		5		0.25		850		0.0%		850				4.00E-04		20		5		0.25		850		25.7%

				1.00E-02		20		5		0.25		900		0.0%		900				4.00E-04		20		5		0.25		900		23.7%

				1.00E-02		20		5		0.25		950		0.0%		950				4.00E-04		20		5		0.25		950		21.9%

				1.00E-02		20		5		0.25		1000		0.0%		1000				4.00E-04		20		5		0.25		1000		20.2%





Camp Ck Sed dep

																Density of sediment

		Camp Creek Measurements (Welcher 1993)														100lb/ft3 * 35.31 ft 3/m3 * .4536 kg/lb

																1.60E+00		mt/m3

		Site #		Width (m)		Depth (m)		Approximate length (m)		modified length		Volume of segment (m^3)		modified volume

		1A		19.6		5.6		321.8		255.0		35320.8		27983		Bear Creek

		6B		25.6		5.0		321.8		255.0		41190.4		32634		205 mi2 *626 ton/mi2* 2000 lb/ ton *1 mt/2205 lb

		7		26.1		4.1		603.5		478.1		64580.5		51165		1.16E+05		mt

		2		25.0		2.0		1086.3		860.6		54315.0		43032		Camp Ck is 180 mi2

		3A		20.3		4.3		965.6		765.0		84287.2		66778		1.02E+05		mt

		4		11.4		3.2		442.5		350.6		16142.4		12789		KW study area is 143585414 m2

		9		18.1		3.0		241.1		191.0		13091.7		10372		5.54E+01		mi2

		12		16.8		4.5		241.1		191.0		18227.2		14441		3.15E+04		mt

		13		26.9		3.9		362.1		286.9		37987.9		30097		total m3 sediment produced in a year

		14		20.8		5.9		482.8		382.5		59249.2		46941		1.96E+04		m3

		Totals/avg		21.1				5068.6		4015.7		424392.3		336232		13% clay in Bear Ck data for peak event

																which was > 90% of sediment

																therefore say 85% trapping efficiency

																Years to fill Camp Creek Arroyo

																2.54E+01






Landslides
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Controls on valley width in mountainous Iandécapes: The role of
landsliding and implications for saimonid habitat

C. May', J. Roering?, L.S. Eaton?, and K.M. Burnett
'Department of Biology, James Madison University, Harrisonburg, Virginia 22807, USA

. “Department of Geological Sciences, University of Oregon, Eugena, Oregon 97403, USA
| “Department of Geology and Environmental Science, James Madison University, Harrisonburg, Virginia 22807, USA

)5, Forest Service Pacific Northwest Research Station, Corvallis, Oregon 97331, USA

- ABSTRACT

A fundamental yet unresolved guestion in Huvial geomorphology is what controls the width
of valleys in mountainous terrain. Establishing a predictive relation for valley floor width is
critical for realizing links between aguatic ecology and geomorphology becanse the most pro-
ductive riverine habitats often occur in low-gradient streams with broad floodplains. Working
in the Oregon Coast Range (western United States), we used airborne lidar to explore controls
on valley width, and couple these findings with models of salmon habitat potential. We defined
how valley floor width varies with drainage area in a catchment that exhibits relatively uni-
form ridge-and-valley topography sculpted hy shallow landslides and debris fows. In drain-
age areas >0.1 km?, valley width increases as a power law function of drainage area with an
exponent of ~0.6. Consequently, valley width increases more rapidly downstream than chan-
nel width (exponent of ~0.4), as derived by local hydraulic geometry. We used this baseline val-
ley width—drainage area function to determine how ancient deep-seated landslides in a nearby
catchment influence valley width, Anomalously wide valleys tend to occur upstream of, and
adjacent to, Jarge landslides, while downstream valley segments are narrower than predicted
from our baseline relation. According to coho salmon habitat-potential models, broad valley
segments associated with deep-seated landsliding resulted in a greater proportion of the chan-
nel network hosting productive habitat. Because large landslides in this area are structurally
controlled, our findings indicate a strong link between geologic properties and aquatic habitat.

sediment by providing space for the formation
of debris flow fans. In addition, low-gradient
broad valleys with old-growth forest store the
greal majority of above-ground and below-
ground carbon in mountain streams (Wohl et
al., 2012). Understanding the links between hill-
slope processes and riverine habitat is particu-
larly important for Pacific salmon (Oncorhyn-
chus spp.) because these fish are intricately tied
to Pacific Rim topography (Montgomery, 2000;
Waples et al., 2008).

The goals of this paper are twofold, First, we
seek to define an empirical relation between val-
ley width and drainage area (akin to hydraulic
geometry for river channels) in a setting with
negligible influence from variable rock prop-
ertics and deep-seated landslide activity. Our
approach uses high-resolution topography gen-
erated from airborne lidar to define this basedige




Sea Level Rise-
A Grade Changer ,
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