Mount Angel fault:

Bob Yeats (email, 4/3/06) noted that the only new information on faults of the Willamette Valley since the 2002 maps is from the Mt. Angel fault (Wang, Madin, and Woolery, 2003, Tectonophysics).  The authors inferred faults that offset the buried top of the 22-34 ka Linn Gravel. The inferences are based on three SH-wave profiles that they ran across the northwest-striking fault at three places that span 12 km along the fault near Woodbury south of Portland. The southeastern profile used SH-wave refraction and the other two used SH-wave CDP reflection. The paper does not require any change in our treatment of the fault for the following reasons.

Figs. 5 and 6 show three SH-wave refraction records and a velocity profile constructed from these and the other refraction records. The profile of Fig. 6 shows variations in depth of the Linn Gravel. Typical variations are about 5 m high and about 5-30 m apart horizontally. The profile shows about 15 of these variations along its length, and several smaller ones. The authors interpreted two of the variations to be reverse faults. I can see what they inferred to be fault offsets: the two depth variations interpreted as faults are among the largest and sharpest vertical depth variations in the profile, and the depth variation labeled fault F2 is the largest and sharpest of all. However, the authors did not mention any reason why the depth variations could not have formed gradually, for example by stream erosion before or during deposition of the post-Linn strata. In Fig. 5, one of the three refraction records is annotated to show the authors’ interpretation of a 50 ms fault offset. I'm not that familiar with interpreting refraction records so I asked Bill Stephenson to explain the interpretation. He considered the faulting interpretation of the profile to be speculative and I agree.

I'm much more familiar with reflection profiles. The paper’s two profiles are shown in Figs. 7 and 8. The figures show clearly enough the features that Wang et al. interpreted as fault offsets, but it's unclear why they did not also infer faults at several similar features elsewhere along both profiles. I can't say that they did not image faults, just that their case is unconvincing as presented.

From these results they concluded that the Linn top is offset 18 m vertically at the refraction profile at the southeast end of the fault reach that they studied, with 6 m of that occurring on their fault F2. They also saw negligible offset on F2 at the northwestern reflection profile. The 6 m offset and the 22-24 ka age of the Linn imply a vertical slip rate of 0.2-0.3 mm/yr on F2, but the offset decreases to zero just 12 km away to the northwest. That's possible but requires an explanation that includes citation of documented examples of rapid along-strike changes in buried reverse-fault offsets. More damning is that all of the area that is below a particular elevation, including most of the studied part of the fault, was smothered by deposits of the Missoula glacial outbreak floods at 19-13 ka and is now dead flat. 0.2-0.3 mm/yr of vertical movement would imply a young scarp 3-6 m high. No scarp has been reported anywhere on the fault. Right-lateral strike slip, of the sort that Ray Wells suggests for the Gales Creek fault that is along strike to the northwest of the Mount Angel fault, might be able to explain both the large along-strike change in vertical offset and the absence of a reported scarp on the Missoula deposits. However, such a suggestion would require additional evidence.
