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Introduction

Butte Creek and Morton Creek are tributaries to New River, which is located in northern Curry and southern Coos counties, on the southern Oregon coast. Both streams originate in the foothills and low mountains to the north of the town of Langlois. Multiple inter-mittent and perennial headwater streams drain a mix of hillslope pasture and non-industrial forestland; where they converge, both Butte and Morton form narrow stream corridors that are confined by hillslopes, before widening into their own respective valleys that ultimately open onto the New River coastal plain, to the west of Hwy 101. 
This coastal plain, which is a matrix of: wetlands, small coastal lakes, stream channels, ditches, pastures, and estuarine habitat; supports a highly productive Coho fishery. Prior to World War II, settlers began manipulating the location and morphology of both streams in order to create larger, contiguous pastures for sheep, dairy, and cattle. Where the stream valleys opened onto the New River plain, Butte and Morton where channelized into straight ditch channels, each of which ran approximately ½ mile to the west, before emptying into a series of wetlands on the southern end of New Lake. These ditches were kept open from the 1960’s through the late 1990’s, but when Oregon Coastal Coho were listed under the Endangered Species Act (ESA), the New River landowners became hesitant because of uncertainty about how the ESA listing would change the regulations governing these “agricultural” ditches. 

By the mid-2000’s both channels were beginning to fill with sediment, causing the streams to flood the adjacent pastures in response to relatively moderate rainfall events. Butte Creek maintained a perennial fluvial connection to New Lake (and ultimately New River), but Morton Creek, which is larger and transports more sediment, had completely filled on the west end of the ditched segment, causing it to fan out through a myriad of channels that went dry in the summer. This loss of fluvial connectivity (plugged channel) trapped outmigrating juveniles, subjecting them to rear in the low quality habitat and hot summer water temperatures of the lower watershed. The effects of the plugged channel became more apparent on the spawning grounds; Morton Creek, which had a healthy Coho and Steelhead population in the mid-late 1990’s, was seeing fewer and fewer adults with each season, whereas Butte Creek continued to post good returns. 
In 2007 the landowner approached the Curry Soil and Water Conservation District, (District) and the South Coast Watershed Council (Council), with a proposition to replace both segments of ditched stream with new channels that would partially resemble historic conditions. Staff from the Oregon Department of Fish and Wildlife’s Gold Beach office were consulted; although they were generally in favor of the proposal, especially on Morton Creek, where Coho and Steelhead populations were being directly impacted, their biologists were hesitant to lend full support until they had more time to observe a similar project, implemented on Bethel Creek (also a New River tributary) in 2005. After further discussion, and assurances from the District/Councils’ project managers that the new channel geometries and planforms would be designed, and that both streams would be fenced and planted, ODFW changed their stance, and agreed to support both projects.

In advance of project implementation (Butte in 2008, Morton in 2009), baseline habitat data was collected on both Butte and Morton creeks in the summer of 2008, using ODFW’s Aquatic Inventory Project (AIP) protocol. Data from these surveys were analyzed using ODFW’s AIP analysis tools; the results of this analysis are presented in this report. When the new channels are surveyed, and the control reaches are re-surveyed, a comparison of the new and 2008 data sets will be used to evaluate the effectiveness of each channel relocation project; a resurvey of Morton Creek is planned for 2011, if funding can be secured; a resurvey of Butte Creek has not yet been scheduled. 
Analysis and Results
Methods

Stream habitat data were collected according to the Oregon Department of Fish & Wildlife (ODFW) Aquatic Inventory Project (AIP) protocol (Moore, et al., 2008). The latest version of the AIP protocol was used, with the following modifications: (1) all unit widths and lengths were measured, to decrease variability; and (2) pool tailout depths were recorded, so residual pool depth could be calculated. Butte Creek was broken into two reaches, totaling 2,123 meters of stream channel.  The lower reach, Reach 1, represents the ditched channel that will be abandoned; Reach 2 will act as a control.  Morton Creek was broken into 5 reaches, totaling 4,155 meters of stream channel. Reaches 1 and 2 represent the ditched channel and an upstream segment where modifications to the channel geometry were planned; Reaches 3, 4, and 5 will act as controls.  Each stream reach was compared to the ODFW AIP habitat benchmarks (after Flitcroft et al., 2002).  Tables 1 & 2 show this comparison.
Butte Creek

Table 2

	Butte Creek Benchmarks: 2008 AIP Surveys
	 
	 
	 
	 
	 

	Stream/Reach
	Year
	Grad- ient
	Primary Length (m)
	Total Length (m)
	Reach Area (m²)
	% Pri- mary
	W:D Ratio
	ACW (m)
	
	
	 

	Project Area
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	 

	Butte Reach 1
	2008
	0.5%
	895
	895
	1798
	100.0%
	7.8
	3.3
	 
	Desirable

	Control Area 
	
	
	
	
	
	
	
	
	 
	Between

	Butte Reach 2
	2008
	0.6%
	1208
	1208
	2686
	100.0%
	10.7
	4.5
	 
	Undesirable

	 
	
	
	
	
	
	
	
	
	
	
	 

	 
	Pools
	 
	 
	 
	 
	Riffles (.5-2.0%)
	Shade
	Large Wood
	 

	Stream/Reach
	# of Pools
	% Area
	Pool Freq
	Resid Depth
	# of Com-plex Pools
	% gr
	% s/o & snd
	Avg %
	#/ 100m
	vol/ 100m
	key/ 100m

	Project Area
	 
	
	
	
	 
	
	 
	 
	
	
	 

	Butte Reach 1
	39
	42.5%
	7.0
	0.53
	0.0
	83
	16
	25
	0.9
	0.1
	0.0

	Control Area 
	
	
	
	
	
	
	
	
	
	
	

	Butte Reach 2
	60
	57.0%
	4.5
	0.46
	5.0
	80.5
	9
	78
	4.5
	3.1
	0.0


Channel Morphology
The percent of survey area in pool habitat, and the frequency of pools, was found to be desirable in both reaches, but only the control reach (Reach 2) had a desirable number of complex pools, and only the project reach (Reach 1) had desirable residual pool depth. In general, favorable pool metrics in Reach 1 are due to the incised/entrenched morphology, which focuses stream energy and creates undercut banks; favorable pool metrics in Reach 2 are attributable to an active beaver population, which has built multiple dams, and to large wood structures placed in 2007. Although pool metrics are generally favorable in both reaches, Butte Creek is still highly simplified, as evidenced by the presence of 11 trench pools (out of 39), 28 glides, and no off-channel habitat (backwater pool, alcoves, isolated pool).

Instream Roughness
In both reaches, large wood is lacking, and no key pieces were identified. Reach 2 did have had higher numbers and volumes of large wood per 100 meters of stream, at 4.5 pieces per100m, and 3.1 cubic meters per 100 meters, respectively, than Reach 1, but these numbers are still below the desirable benchmark set by ODFW. The wood in Reach 2 resulted from the 2007 placement project. (Figures 9 & 10).
Substrate
Reach 1 had a desirable amount of gravel in riffles, but the level of fine sediment, at 16%, was undesirable; Reach 2 had desirable levels of both fine sediment and gravel in the riffles. Considering the entire survey reach, as well as the uplands, are in agricultural land uses, and the soils tend to be highly erodible, it may not be feasible to reduce fine sediment to a desirable levels within these reaches; this makes slack water habitats, such as backwater areas, alcoves, and large, deep pools, even more valuable, because they allow fines to settle out before reaching the spawning gravels. 

Shade
The amount of shade is very different between the two reaches.  Reach 1 had an undesirable amount of shade, with an average of 25% for the whole reach; Reach 2, on the other hand, had a desirable amount of shade at 78%.  This difference in shade also shows up in warmer water temperatures and higher levels of algal growth.
Discussion
In the decade preceding this survey, multiple restoration activities took place in Reach 2, including riparian plantings, partial riparian fencing, and the placement of large wood. These activities, in conjunction with the beaver dams, account for the moderately better habitat in Reach 2, but, as indicated by the wood metrics, more work could be done. The new channel in Reach 1 should provide improved habitat within a 5-year period, especially if the channel was constructed with enough sinuosity to maintain lateral scour pools, and if large wood was added.
Morton Creek

Table 1
	Morton Creek Benchmarks: 2008 AIP Surveys
	 
	 
	 
	 
	 

	Stream/Reach
	Year
	Grad- ient
	Primary Length (m)
	Total Length (m)
	Reach Area (m²)
	% Pri- mary
	W:D Ratio
	ACW (m)
	
	
	 

	Project Area
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	 

	Morton Reach 1
	2008
	0.2%
	769
	862
	2397
	93.8%
	8.6
	5.3
	
	
	 

	Morton Reach 2
	2008
	0.4%
	109
	117
	338
	97.9%
	8.2
	4.1
	
	
	 

	Control Area 
	
	
	
	
	
	
	
	
	
	
	 

	Morton Reach 3
	2008
	0.9%
	948
	1027
	2552
	95.3%
	9.5
	5.0
	 
	Desirable

	Morton Reach 4
	2008
	1.0%
	1305
	1382
	3686
	97.9%
	15.4
	6.0
	 
	Between

	Morton Reach 5
	2008
	2.2%
	705
	768
	1827
	96.7%
	14.5
	5.3
	 
	Undesirable

	 
	
	
	
	
	
	
	
	
	
	
	 

	 
	Pools
	 
	 
	 
	 
	Riffles 
(.5-2.0%)
	Shade
	Large Wood
	 

	Stream/Reach
	# of Pools
	% Area
	Pool Freq
	Residual Depth
	# of Com-plex Pools
	% gr
	% s/o & snd
	Avg %
	#/ 100m
	vol/ 100m
	key/ 100m

	Project Area
	 
	
	
	
	 
	
	 
	 
	
	
	 

	Morton Reach 1
	35
	23.2%
	4.6
	0.34
	0.0
	62
	18
	6
	0.4
	0.1
	0.0

	Morton Reach 2
	7
	27.6%
	4.1
	0.34
	0.0
	78
	23
	78
	2.7
	1.3
	0.0

	Control Area 
	 
	
	
	
	
	
	
	
	
	
	

	Morton Reach 3
	60
	63.6%
	3.4
	0.48
	3.0
	73
	24
	69
	3.7
	1.9
	0.1

	Morton Reach 4
	61
	59.2%
	3.8
	0.52
	1.0
	62
	8
	69
	1.3
	0.5
	2.0

	Morton Reach 5
	17
	35.2%
	8.5
	0.71
	1.0
	45
	13
	95
	5.0
	2.1
	0.1


Channel Morphology
Characteristics of pool habitat, including residual depth and complexity, and the amount of secondary channel habitat, such as alcoves, backwater pools, split channels, etc., directly affect juvenile Coho rearing efficiency. Within Reaches 1 and 2, the frequency of pools was desirable, but the number of complex pools was undesirable, at zero.  The control Reaches 3 and 4 had desirable pool frequency, while Reach 5 was in between desirable and undesirable. The percent of the total survey area that is pool habitat was desirable in the control reaches, but was in between in Reaches 1 and 2.  Reach 3 had a desirable number of complex pools (3), while Reaches 4 and 5 were in between, with one complex pool each. Secondary channels and off-channel (backwater pool, alcoves, isolated pool) habitat made up 6% or less of the survey area, for all reaches. However, 70% of banks in Reach 1 were uncut; that percentage decreased successively in an upstream direction, with Reach 5 having only undercut banks.
Instream Roughness
Large wood is the factor limiting the number of complexity pools; the lack of key pieces is a result of past land use and management practices. All reaches were found to have undesirable amounts and volumes of large wood.  The number of key pieces per 100 meters of channel was also undesirable for all reaches except Reach 4, which had 2.0 key pieces per 100 meters. This lack of large wood is partially mitigated in Reaches 3 and 4 by an interesting feature of Morton Creek – in a number of places the stream flows across old root wads which are embedded in the channel (Figures 6 & 8).  These rootwads are remnants of old growth trees that existed on the coastal terrace many tens to hundreds of years ago, and are now exposed as a result of channel incision. These rootwads create instream roughness locally, and they tend to act as key pieces because they are relatively large, immoveable, and are structurally complex.  
Substrate
All of the reaches had desirable percentages of gravel in the riffles, but the percent fine sediment was only desirable in Reach 4; all other reaches were in between benchmark levels. Agricultural land use in Morton Creek is comparable to Butte Creek, so like in Butte, it may not be feasible to reduce the sources of fine sediment enough to bring this metric into the desirable range. 
Shade

Reach 1 had an undesirable average percent shade of just 6 % (Figures 1, 2 & 3). A spot temperature reading taken in Reach 1 around midday recorded a temperature of 71.1ºF, highlighting the effect of those undesirable shade values. Reaches 2 and 5 had desirable levels of shade at 78 and 95 percent, respectively; Reaches 3 and 4, at 69% shade, were just below the desirable benchmark of 70%. 
Discussion
All reaches surveyed on Morton were impacted by agriculture land use practices.  Reach 1 lacked fencing, and as a result, was heavily impacted by livestock grazing.  Reaches 2 and 3 were fenced in places, which limited the effects of livestock; but the channel within these reaches has deeply incised into variably cemented, terrace deposits, which calve off into large blocks that lead to steep, unstable banks (Figure 5).  Reaches 4 and 5 were also impacted by agriculture and livestock, though grazing was less intensive than in Reach 1.  To our surprise, beaver were absent from Morton Creek. 
The new channel in Reach 1 and the modified channel in Reach 2 should provide better habitat within 5 years, assuming lateral pools and large wood are present, and if the incoming bedload is not allowed to fill the channel, as it had done in the ditched channel. 
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Morton Creek beginning of survey, reach1, unit 1, glide, looking upstream

Figure 2
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Morton Creek, reach 1, units 20-26, multiple channels, looking upstream
Figure 3
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Morton Creek, reach 1, unit 29, lateral scour pool, looking upstream
Figure 4
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Morton Creek, begin reach 2, unit 82, glide, looking upstream

Figure 5
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Morton Creek, reach 2, unit 87, glide w/active erosion of steep banks, looking upstream

Figure 6
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Morton Creek, reach 3, unit 144, lateral scour pool, complexity 3, looking downstream

Figure 7
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Morton Creek, reach 3, unit 170, straight scour pool w/log jam, looking upstream

Figure 8
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Morton Creek, reach 4, unit 250, plunge pool w/ancient cedar rootwad straddling channel, looking upstream 

Figure 9
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Butte Creek, reach 2, unit 179, lateral scour pool w/ past large wood placement, looking downstream

Figure 10
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Butte Creek, reach 2, unit 181, lateral scour pool w/ past large wood placement, looking upstream

Figure 11
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Butte Creek, reach 2, unit 185, looking upstream at face of established beaver dam
Figure 12
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Butte Creek, reach 2, unit 184-185, looking downstream at beaver dam.

Figure 13
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Butte Creek, reach 2, unit 193, looking upstream at small beaver dam
