


Type N Experimental Buffer Study Objectives 
Evaluate the effectiveness of  riparian buffer prescriptions for non-
fish-bearing perennial streams

• Hard Rock Study: Competent lithologies, current FP prescriptions and 
alternative buffers

• Soft Rock Study: Incompetent lithologies, current FP prescriptions
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Response Hard Rock Soft Rock

Non-fish Waters Stand structure & tree mortality X X

Shade X X

Water temperature X X

Sediment X

Wood input X X

Organic input (litter) X

Channel structure X

Amphibians X

Exports to Fish Waters Water temperature X X

Suspended sediment X X

Organic & nutrient exports X X

Macroinvertebrates X X

Discharge X X



• GIS screening: geographic location, elevation, 
gradient, lithology, and basin area.

• Landowner information: ownership, stand age, 
harvest timing, and landowner commitment.

• Field verification: accessibility, stand age, 
stream flow, amphibian presence (Hard Rock 
only), and fish end point.

• Selection of sites and assignment of treatments.
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Year 100% FP 0% 100% FP 0%
Post 1 -4 -17 -83 -8 -27 -70
Post 2 -5 -22 -86 -9 -34 -65
Post 3 -10 -32 -87 -7 -35 -67
Post 4 -6 -28 -85 -11 -36 -62
Post 5 -4 -24 -70 -11 -32 -55
Post 6 -3 -20 -73
Post 7 -1 -12 -62
Post 8 -5 -15 -27
Post 9 -3 -11 -25

Post 10 0 -3 -20
Post 11 0 -2 -9

 Effective ShadeCanopy Closure-1m





Year 100% FP 0%
Post 1 1.20% 1.10% 3.3
Post 2 0.60% 0.90% 2.7
Post 3 0.6 0.80% 2.0
Post 4 0.60% 0.50% 1.9
Post 5 0.40% 0.50% 1.7
Post 6 0.40% 0.9 1.3
Post 7 1.1 1.2 1.5
Post 8 0.5FP 1.2 1.0
Post 9 0.4 0.8 0.9
Post 10 0.1 0.2 0.6
Post 11 0.2 0.6 0.3

F/N break  





Harvest

Discharge ~= Precip – ET – Storage  

Type N Basin 

Buffer Treatment

100% FP 0%

Dry 
(summer)

Rest of  the 
year



Discharge ~= Precip – ET – Storage  

Type N Basin Harvest What about peak flows?

Source: https://olsonfarlow.com/editorial-images/tongass-6









Overall Performance Goal:
• Support long-term viability of  other covered species

CMER Work Plan Resource Objective:
• Provide conditions that sustain stream-associated amphibian population 

viability within occupied sub-basins

Coastal Tailed Frog
(Ascaphus truei)

Torrent Salamanders
(3 Rhyacotriton species)

Giant Salamanders 
(2 Dicamptodon species)
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21,194 amphibian observations
98% were focal taxa

1,994 12,989 5,727

0 – 4.5 lar
0 – 2.5 post

0 – 110 0.3 – 59



Species Post 1 & 2 Post 7 & 8

Coastal tailed frog (larval) ↑ FP ↓ 100%, FP, 0%

Coastal tailed frog (post-metamorph) ↓ 100%, ↑ 0%* ↓ 100%, FP

Torrent salamander ↑ 0% ↓ FP

Giant salamander ↓ FP ↓ FP**

* Large uncertainty in estimate; ** CI for comparison includes 1 (53% decline)
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Year REF TRT
Pre 96 95

Post 1 98 73
Post 2 97 66
Post 3 97 67
Post 4 97 74
Post 5 99 78
Post 6 98 78
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Year ∆7DTR P-value Lower Upper
Post 1 0.6 0.000 0.30 0.90
Post 2 0.6 0.000 0.26 0.85
Post 3 0.3 0.042 0.01 0.60
Post 4 0.4 0.014 0.08 0.67
Post 5 0.0 0.845 -0.27 0.32
Post 6 0.0 0.999 -0.31 0.31

95% C.I.



Hard Rock Soft Rock
Pairs 4 2
Pre-treatment climate Normal Unusually dry
Pre-treatment period 2 years < 2 years
Pairing Good Poor









• Monitoring over an extended period in both studies provided 
the opportunity to observe recovery for many response 
variables, and a delayed response for others
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