








10 November, 2000

Dr. Leonard Johnson, Director

Continental Dynamics Program

National Science Foundation – Earth Sciences Division

Arlington, VA 12222

Dear Leonard,

To follow up on our phone conversation yesterday, I’d like to briefly respond to the reviews of our proposal “Geodynamics of Indentor Corners.” If any of this is too cryptic, give me a call. I’ve also enclosed a copy of our science article in GSA Today which gives a concise summary of our ideas. Appended below, you’ll find a response to panel and reviewer comments, and also a list of some possible funding considerations.

Leonard, I’d deeply appreciate anything you could do to help us get our project started, for reasons of intellectual continuity, continuation of our research programs in tectonics, and the chance to work with some of the ideas we’ve now broadcasted to the community over three cycles of proposal review (ideas we’re seeing reverberate in other people’s professional talks and even proposals). As I reread our proposal, more than ever I’m convinced that it’d make a really good CD project that would return some great data and would integrate well with other studies of Tibet. I don’t see anything in the panel summary or the mail reviews that would preclude some level of funding. Once again, anything you could do would be wonderful.

Cheers,



Peter Zeitler, Professor and Chair

Earth and Environmental Sciences

(1) Panel Summary—General. It appears that the key issues for the panel are

(a)
a sense that  our new proposal is just Nanga Parbat II, and would have us doing similar work in a similar setting, and

(b)
that the panel seems to feel that the geodynamics of indentor corners and syntaxes is just not very important. 

As far as the Nanga II arguments go, it’s important to stress that the original project was a very focused look at a small piece of crust. Because of its active processes and young rocks, Nanga Parbat allowed us to meaningfully integrate data sets that normally aren’t comparable, like petrology and seismology, which view fundamentally different reference frames (moving and fixed) and thus are normally out of sync. That Nanga Parbat sits in a syntaxis was completely incidental to the Nanga Parbat proposal, and we neither planned nor conducted regional-scale experiments.

In complete contrast to this, our new proposal about SE Tibet involves a regional-scale look at how mass moves through the eastern syntaxis near and at the surface, and how particle paths and deformation are partitioned at depth, down into the upper mantle. As we made explicitly clear in our proposal (see also the GSA Today article for more discussion), what is wonderful about SE Tibet as a laboratory is that there are important links between surface and lithospheric geodynamics at multiple scales. Thus, the “aneurysm” at Namche Barwa is not a random accident but a consequence of feedbacks between regional and plate-scale tectonics and erosion, and in turn this small feature can throttle geodynamically significant erosion for a significant fraction of the Plateau.
Issues we’re proposing to look at include:

•
the extent of the proposed weak lower crust in Tibet, and how any such crust transitions into the strike slip region,

•
how erosion can serve as a key control on the dynamics of much of Tibet (by short-circuit erosion that others up to now have just assumed must move laterally by extrusion), and

•
whether or not the aneurysm model holds up.

This latter work is the one part of our new proposal that does relate directly to Nanga Parbat. It is derived from but does not repeat our earlier work. The eastern syntaxis is a far better place to explore and test the aneurysm model than the western syntaxis. I’m happy to see that the panel is to ready to accept the this model as correct, but the model requires testing and placing in a regional tectonic context. The small amount of work that has been done at Namche Barwa is far too little to permit useful comparisons or hypothesis testing against numerical models of landscape and lithospheric development. That’s why we have proposed some additional detailed work at Namche Barwa itself—we feel we can’t just assume we know what it is and toss it into the regional picture.
What we’re proposing really is fundamentally different from our the Nanga Parbat project—it’s apples and oranges. It’s inaccurate and unfair for the panel say that this new proposal involves study of a second indentor corner because, as we pointed out in the proposal, the western syntaxis (where we did our focused study at Nanga Parbat) is not a simple indentor corner at all! Why this is so could well be the subject of our third proposal to you in 2018, when the Taliban cede power and Generál Jorge Bush retires to assume control of Afghanistan. But in the meantime, we’re proposing a first comprehensive look at the eastern side of the Himalaya-Tibet system, where the boundary conditions are more clear.

You could still argue, who cares? What’s so special about studies of an indentor corner? First, syntaxes dominate the action in maybe a quarter or a third of the India-Asia collision. This is the type example of collisional orogenesis that we teach students about, and it’s a region in which you have invested a good sum in helping the INDEPTH teams learn about the central parts of the orogen. But, here’s an unanswered question: how do orogens end? We always show our students cross sections, but if you trace many past and present plate boundaries, things really get interesting about where these boundaries transition, change strike, or somehow resolve themselves…and end. Let me haul out the purple prose to underscore that the evidence from the type collisional zone in Asia in is that orogens end not with a whimper but with a helluva bang. A glance at any global relief map shows this.

My last point about the broader significance of our work is that it’s not just about the lithosphere. Surface-tectonic interaction is a hot topic now, both for theoretical reasons as well as for reasons of active tectonics and hazards. Work in the very active eastern syntaxis will allow us determine dates and rates at different spatial and temporal scales and then  integrate tectonic, geophysical, and geomorphic data sets.

(2) Panel Summary—Some Specifics. Answering, in order, some detailed panel comments:

•
The panel questioned the amount of dating I’d do, but the timing and rate of exhumation at local and regional scales are not at all well known in the eastern syntaxis. In additional, our experience at Nanga Parbat shows that in tough terrain, it’s far more efficient to do lots of quick reconnaissance dating first, and then focus valuable time and human resources doing mapping and structure based on those results.

•
Bernard Hallet and his group are world class and can draw from deep expertise at UW: they will not overlook major avenues of sediment transport like bed load. At some point, you just can’t cover every base in a 30 page proposal when you have so many disciplines to cover.

•
Ditto for the modeling: note that Koons has been a major if somewhat unsung innovator in this field, having introduced notions like the two-sided orogen, and the effects of erosion on critical wedges, that most modelers now take as standard concepts.

•
Finally, as noted above, much of our proposal is NOT focused at Namche Barwa, but far more regionally. Our work was designed to interface with the INDEPTH and MIT seismic and GPS studies, to help provide the community with a comprehensive look across Tibet, the diffuse plate margin, and into China and Indochina. If someone doesn’t do the study we’ve proposed, we’re all left with a large gap just where things get interesting, and any synergistic return CD would have gotten from supporting a complete look at an orogen is lost.

(3) Mail Reviews—General. For at least the past two rounds, our indentor-corner proposal has gotten positive reviews. My memory from the CD panel was that mail reviews were often uneven and subject to confusion about large budgets and scales. I doubt that we’d be able to improve this proposal and generate many better reviews—where ever we took space to better explain one item, we’d leave some other issue less well rationalized and open to questioning (that’s why I told you I thought we’d reached the mature stage).

The way I tally the mail-review scores, we average a “Very Good,” with the lowest review, rated a “Good,” being so misinformed about several issues that I’d question its relevance. Anyway, getting to the brass tacks of some possible funding, there is nothing about these reviews that would make it irregular or implausible to support our proposal.

(4) Mail Reviews—Specifics. I don’t want to drown you in detail, but even though the mail reviews were supportive, there were several comments that might have caused the panel to question our work, our might cause you to be uncomfortable with funding us.

In the order in which you faxed the reviews to us:

#1.  No issues.

#2. Reviewer says it’s the same project over again. Discussed above. We have a new focus, on new processes, over new and broader scales in time and space, in a different place.

#3. Reviewer complains about meaning of helium dating, and the number of dates.  This person is misinformed. The beauty of the U-Th/He technique is its sensitivity to subtle thermal effects, both tectonic and geomorphic in origin. That’s exactly why, however, large numbers of dates are needed—it’s a matter of signal to noise. This is not “brute force” but a fundamental requirement of matching a sampling program with the frequencies that topography and active tectonics work at, lest there be significant aliasing. Most geochronologists and geologists haven’t learned to think this way, but to work on this problem with just a handful of dates would be like asking a reflection seismologist to cut back on all those expensive damn wiggle traces (it’s brute force!) and give up on that silly stacking stuff. Finally, this reviewers doesn’t know what’s happening in the burgeoning field of U-Th/He dating, and misunderstands the effort involved. A number of labs have He ages in process or published, and it would take our current manually run system 14 days to do the 130 ages. I think we can find 14 days in five years! Last comment on all this is that I invented the damn application of He dating to apatite, I specialize in doing low-temperature thermochronology along with thermal modeling, and I have 20 years of experience doing it in young active systems. Harrumph! (my German heritage shows through)

#4. Reviewer wants to know more about deeper processes; hasn’t heard of Koons. Anne discusses the deeper crust and mantle in her disciplinary section. Again, we had a lot to cover in 30 pages. As noted above, Peter Koons has been a major, if not the major innovator in modeling mountain belts.

#5. Reviewer is worried about how the mantle will be studied, and how we are framing our hypotheses about coupling. Anne’s not just proposing to do shear-wave splitting analysis. As far as how we’re framing our hypothesis about crust-mantle coupling, the point is that the data we collect will resolve the issue—we’re not wedded to the hypothesis we stated that crust and mantle are decoupled. Note that up until now, no one looking at syntaxes has thought much about the mantle in detail, and no one has really worried about how the significant velocity boundary in crustal rocks is expressed in the mantle lithosphere. We’re just trying to look at the whole picture.

#6. We appreciate this meaty and thoughtful review. Some of the comments constitute good advice, whereas some raise issues that can only be resolved by making the measurements we propose.

#7. I’m afraid that despite claiming to have given our proposal a careful reading, this person did not. They are quite concerned about lack of integration, yet we spent a lot of text trying to show how our choice of the eastern syntaxis was based on just this desire. They cite the way our proposal was written as evidence of how non-integrated we are, so they clearly did not read the introduction drawing attention to the layout of the proposal (executive summary plus disciplinary sections). Finally, somehow this person thinks I will be doing dating of detrital apatites by U-Th-He (we never said that), and I cannot imagine what they think an “apatite fission-track framework” would give us in these very young rocks other than many numbers with 100% uncertainties.

(5) Some Funding Considerations. 

•
We’d be quite flexible about a start date. Realistically, a first field season in September-October of 2001 makes the most sense under any funding scenario, given the weather in SE Tibet, and the time it would take to get organized and to get permissions.

•
We could get a decent start with a reduced Year-One budget of anywhere between about $60K to $175K.


A skeleton Year-One budget of maybe $60K would permit the main PIs to make a modest field visit for orientation, reconnaissance, and sampling of selected areas, as well maintaining connections to the Chengdu group.

 
A reduced Year-One budget of $175 would get most PIs and a student or two into the field to plan logistics for the GPS and seismic work, and conduct regional reconnaissance sampling and mapping , plus allow us to do some lab analyses.

Obviously, hybrids of these two first-year options are also possible.

•
It’d be hard to reduce our Year-Two budget much and maintain an integrated program because it will be important to get the first GPS campaign launched, conduct a pilot seismic study, and continue baseline studies (like mapping and dating) needed to permit detailed follow-up later in the project.

•
A last option is to partition the project into segments (e.g., geological studies followed by geophysics), but this would seriously delay the key geophysical elements. This would undercut the whole point of taking an integrated CD approach. I’d view this as a last resort, and since the problem is not in the out years, it’s probably just a bad idea.

