Aquatic Inventory Project (AIP) Habitat Surveys:

 South Fork Floras Creek – 2009
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Introduction

South Fork Floras Creek is one of four forks that define the upper Floras Creek watershed. Until recently, it was believed that salmon were blocked from reaching the South Fork (and other forks) by a mile-long canyon on the Mainstem, which is dominated by large chutes, falls, and boulder cascades; but spawning and juvenile surveys conducted over the last 3 years in the North and East Forks have yielded conclusive data that shows Coho are consistently making it through the canyon, even on low flow years. Unlike the other forks, and the lower Mainstem, no restoration projects have been implemented in the South Fork; as a result, little was known about the condition of the instream habitat or about the channel and valley morphology. In June 2009, habitat data was collected on the South Fork in an effort to fill this data gap, and to assess the stream for large wood placement opportunities. 

The habitat survey began at the confluence of the North and South Forks, and continued upstream for approximately 3 miles, where it ended at a tributary entering from the northeast. In total, 6,108 meters of channel were surveyed across 6 reaches (Figure 1), which were numbered consecutively upstream. The width to depth ratio varied within the survey area, from 10.8 to 17.6 meters, and multiple active landslides are encroaching on the channel as a result of the slump-earthflow topography indicative of much of the South Fork drainage. During the survey random water temperature readings were taken, ranging from 55.7º F to 62.9º F, and the stream flow was near its summer low.
Reaches 1 and 2 have similar morphologies and were delineated due to a change in ownership.  Both reaches have broad valley floors constrained by terraces, and channels constrained by alternating terraces and hillslopes. Land use is primarily forested, and is characterized by second growth timber (15-30 cm dbh) and patches of mature timber (50-90 cm dbh); the riparian area is a mix of coniferous and deciduous (30-50 cm dbh) trees. Reach 3 is a short, high gradient (3.8%) section of stream defined by numerous bedrock rapids, steps and pools. Large boulders of resistant metamorphic rock are present throughout this reach; they create an open V-shape, narrow valley floor, and the channel is constrained by hillslopes. The surrounding landuse varies from thinned timber to large timber (30-50 cm dbh), and the riparian area is dominated by coniferous and deciduous trees in the 30-50 cm dbh diameter class and in the 50-90 cm dbh class. Reach 4 has a broad valley floor constrained by terraces, and the channel is constrained by alternating hillslopes and terraces. The average channel gradient is 0.8% and the width to depth ratio is 14.5. Partial harvesting and second growth timber dominate the landscape, and the riparian area is a mix of second growth (15-30 cm dbh) deciduous and mature (50-90 cm dbh) conifer trees. Reach 4 is impacted by several large landslides, and 12% of the channel length was actively eroding. Reach 5 begins at a tributary entering from the north, just past a low water ford that is used to access the south side of the South Fork. The valley width index (VWI) is 4.2, the valley floor and channel are constrained by terraces, the average channel gradient is 1.6%, and land use is mostly large timber mixed with second growth. Reach 6 is very similar to Reach 5 in regard to the stream gradient, riparian vegetation, and land use; the VWI is larger in Reach 6, at 6.7, and the valley floor and channel are constrained by alternating terraces and hillslopes. Reach 6 begins at a tributary that enters from the south.  
Analysis and Results
Methods

Stream habitat data were collected according to the Oregon Department of Fish & Wildlife’s (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. Areas suitable for the placement of large wood were also noted on the survey form, and shown on the stream profile (Figure 1). Data were analyzed using an analysis package provided by ODFW (also available online); output metrics were compared to the Department’s AIP habitat benchmarks, and displayed in Table 1 (after Flitcroft et al., 2002). The appendix contains additional graphs generated from the analysis.

Table 1:  Benchmark Comparison
	SF Floras Creek Benchmarks: 2009 AIP Surveys
	 
	 
	 
	 
	 
	 

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

	SF Floras Reach 1
	2009
	0.9%
	446
	509
	2966
	94.0%
	16.7
	16.2
	
	
	
	 

	SF Floras Reach 2
	2009
	0.9%
	1086
	1181
	7368
	97.3%
	12.4
	13.4
	
	
	
	 

	SF Floras Reach 3
	2009
	3.8%
	206
	336
	1130
	82.3%
	13.9
	16.0
	
	
	
	 

	SF Floras Reach 4
	2009
	0.8%
	1095
	1241
	5234
	94.5%
	14.5
	11.5
	 
	Desirable
	 

	SF Floras Reach 5
	2009
	1.6%
	1754
	2052
	7999
	91.6%
	17.6
	13.6
	 
	Between
	 

	SF Floras Reach 6
	2009
	1.4%
	743
	789
	2466
	96.6%
	10.8
	7.7
	 
	Undesirable

	 
	
	
	
	
	
	
	
	
	
	
	
	 

	 
	
	
	
	
	
	
	
	
	
	
	
	 

	 
	
	Pools
	 
	 
	 
	 
	Riffles 

(0.5-2.0%)
	Shade
	Large Wood
	 

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

	SF Floras Reach 1
	2009
	9
	71.1%
	3.5
	0.71
	1.0
	32
	11
	78
	0.7
	0.8
	0.0

	SF Floras Reach 2
	2009
	18
	56.4%
	4.9
	0.70
	2.0
	31
	5
	63
	1.9
	1.6
	0.1

	SF Floras Reach 3
	2009
	8
	50.8%
	2.6
	0.79
	1.0
	24
	5
	74
	7.8
	5.9
	0.0

	SF Floras Reach 4
	2009
	26
	66.1%
	4.2
	0.73
	3.0
	44
	18
	65
	1.9
	1.8
	0.1

	SF Floras Reach 5
	2009
	40
	52.4%
	3.8
	0.81
	2.0
	33
	10
	74
	1.8
	1.6
	0.0

	SF Floras Reach 6
	2009
	21
	61.6%
	4.9
	0.68
	2.0
	50
	14
	91
	5.7
	8.3
	0.3


Channel Morphology
Pool habitat, the number of deep pools and slack water pools, and the amount of secondary channels, all affect juvenile Coho rearing efficiency. Keeping this in mind, all six reaches had desirable percentages of pool area and frequency of pools, but residual depth and number of complex pools were undesirable in Reaches 1 and 3; only Reach 4 had a desirable number of complex pools. Reach 3 was dominated by boulders and bedrock, which most likely control residual pool depth; the placement of large wood structures may lead to deposition, which could raise the bed elevation and effectively make it possible to scour deeper pools. Secondary channel length was never greater than 8.4%, except in Reach 3 (17.7%), where the channel frequently split around boulders and braided through large gravel deposits. In Reaches 1 and 3 the active channel width was greater than 15 meters, which is the division between large and medium sized streams; stream size determines the set of benchmarks that are used. The percent length of actively eroding streambanks ranged from 1% (Reach 1) up to 12% (Reach 4), while the percent length of undercut banks ranged from 12% (Reach 3) to 34% (Reach 1).
Instream Roughness
The volume, number and key pieces of large wood per 100 meters of channel were all found to be undesirable for all reaches when compared to benchmark values. This is not surprising given the forestry-grazing land use that characterizes the South Fork watershed. Key wood pieces are measured at >60 centimeters in diameter and ≥10 meters in length. Only three debris jams were noted by the surveyors; there were other units with 10 or more pieces, but they lacked the necessary key pieces to collect the wood into one stable log jam. In Reach 3 one of the jams piled up on boulders at the downstream end of the bedrock canyon, possibly above the active channel elevation. The surveyors identified Reach 2, and the lower end of Reaches 3 and 4, as suitable locations for the placement of large wood structures.
Substrate
Riffle habitat was greatest in Reaches 5 and 6, at 33% and 30% of the wetted area, respectively. Reaches 1, 2 and 4 ranged from 19% to 26% of the wetted area, and Reach 3 was comprised of rapids more than riffles. Within the riffles, the percent of the wetted area that had gravel substrate was less-than desirable in Reaches 1, 2, 3, and 5; Reach 4 had the highest percent of organics, silt and sand in the riffles, at 18%; this may be explained by the magnitude of active landslides documented within this reach. 
Shade

Except for Reach 4 (65%), average percent shade was desirable (> 70% for west-side streams < 12 meters wide) for all reaches, and each reach had at least one unit with 100% shade. Near the upstream end of Reach 4 a large, persistent meander bend with large gravel deposits exposes the channel to incoming solar radiation, but the riparian area is evolving toward a forest canopy, which could eventually increase shading at this location. No riparian inventory was conducted, but observations made during the survey found the riparian management area (RMA) to be mostly intact, with some degradation related to past timber harvesting; overtime, the RMA should evolve toward a mature forest assuming the Oregon Department of Forestry’s (ODF) Forest Practices Act management prescriptions are followed. 
Discussion
With the exception of the large wood parameters, and those pool parameters affected by a lack of large wood, the south fork of Floras Creek is in moderately good condition, with a number of the benchmark metrics rating as desirable. The lack of key wood pieces and other woody debris in the South Fork is not surprising, given the adjoining land uses and past management activities; the presence of an intact riparian area, with mature conifers, suggests that natural recruitment may occur within the foreseeable future, and according to the District’s surveyors, four segments located between Reach 1 and 4 are suitable for placements (see photos below). The addition of large wood, especially key pieces, would most likely increase the number of complex pools, and lead to additional scour that could increase residual pool depths; substrate would also sort better, which may address the lack of gravels and high levels of fine sediment in riffles. Since the survey area only crosses four ownerships, one of which accounts for most of the stream corridor, and considering the landowners were open to having the habitat inventoried, there is a high likelihood that the District/Councils could place large wood in the South Fork if funds become available. Within the Floras Creek watershed, large wood opportunities are limited, and any activities that could significantly benefit Coho should rate as a high priority; other project types include upland sediment abatement, riparian restoration, and off-stream watering. 
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 Unit 80, reach 3, looking downstream at identified possible large wood placement locations.
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Unit 81, reach 3 looking upstream, Dwyer Creek enters on the right behind boulder.
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Unit 97, beginning of reach 4, looking upstream at identified possible large wood placement site locations.
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Unit 96, end of reach 3, looking downstreamat bedrock unit that defines reach 3.
FIGURE 1:  STREAM PROFILE
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				WETTED AREA				7		4145		645		1928		468		92		5		76

				REACH 3

								DAM POOL		SCOUR POOL		GLIDE		RIFFLE		RAPID		CASCADE		STEP/FALL		DRY

				WETTED AREA				22		547		36		170		263		90		2		0

				REACH 4

								DAM POOL		SCOUR POOL		GLIDE		RIFFLE		RAPID		CASCADE		STEP/FALL		DRY

				WETTED AREA				54		3404		704		1015		57		0		2		0

				REACH 5

								DAM POOL		SCOUR POOL		GLIDE		RIFFLE		RAPID		CASCADE		STEP/FALL		DRY

				WETTED AREA				148		4045		773		2657		204		95		10		67

				REACH 6

								DAM POOL		SCOUR POOL		GLIDE		RIFFLE		RAPID		CASCADE		STEP/FALL		DRY

				WETTED AREA				17		1502		138		740		27		0		42		0
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WETTED AREA (m^2)
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WETTED AREA (m^2)
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WETTED AREA (m^2)
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WETTED AREA (m^2)
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				REACH 7

								DAM POOL		SCOUR POOL		GLIDE		RIFFLE		RAPID		CASCADE		STEP/FALL		DRY

				WETTED AREA				0		0		0		0		0		0		0		0

				REACH 8

								DAM POOL		SCOUR POOL		GLIDE		RIFFLE		RAPID		CASCADE		STEP/FALL		DRY

				WETTED AREA				0		0		0		0		0		0		0		0

				REACH 9

								DAM POOL		SCOUR POOL		GLIDE		RIFFLE		RAPID		CASCADE		STEP/FALL		DRY

				WETTED AREA				0		0		0		0		0		0		0		0

				REACH 10

								DAM POOL		SCOUR POOL		GLIDE		RIFFLE		RAPID		CASCADE		STEP/FALL		DRY

				WETTED AREA				0		0		0		0		0		0		0		0

				REACH 11

								DAM POOL		SCOUR POOL		GLIDE		RIFFLE		RAPID		CASCADE		STEP/FALL		DRY

				WETTED AREA				0		0		0		0		0		0		0		0

				REACH 12

								DAM POOL		SCOUR POOL		GLIDE		RIFFLE		RAPID		CASCADE		STEP/FALL		DRY

				WETTED AREA				0		0		0		0		0		0		0		0
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REACH 7

WETTED AREA (m^2)
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REACH 8

WETTED AREA (m^2)
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REACH 9

WETTED AREA (m^2)
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REACH 10

WETTED AREA (m^2)



Sheet10

		0

		0

		0

		0

		0

		0

		0

		0



&A

Page &P

REACH 11

WETTED AREA (m^2)
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REACH 12

WETTED AREA (m^2)
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				REACH 1

								DAM POOL		SCOUR POOL		GLIDE		RIFFLE		RAPID		CASCADE		STEP/FALL		DRY

				WETTED AREA				0		0		0		0		0		0		0		0
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