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UCLA Institute of the ENvironment & Sustainability
La Kretz Hall, Suite 300

619 Charles E. Young Dr. East 

Box 951496

                 Los Angeles, CA 90095-1496
April 18, 2016
Stephen P. Henry & the USFWS
RE: Review- Island Fox Proposal Rule Review 08EVEN00-2016-B-0089
Dear Stephen & Whom it May Concern,

Please allow me to thank you for the opportunity to review the proposed rule to remove 3 of 4 of the island fox subspecies from the Federal List of Endangered and Threatened Wildlife list, and to reclassify the remaining to Threatened, as outlined in document [Docket No. FWS-R8-ES-2015-0170]. Please find my review below, and should you or anyone from the USFWS have further questions on these points, I would be happy to address them.


First let me commend the USFWS and the writing team for producing what is clearly a well-written, well-organized, and concise review and proposal rule summary of the island fox populations on each of the four islands. It is apparent from this document that much time and scientific rigor has been applied to addressing these populations and the current and future threats that may affect island fox populations.


I have thoroughly read through the full rule proposal document, and while I think much of the science used to justify de-listing these populations is sound and exhaustive, there were several points that in my opinion would near more attention for me to fully support the rule proposed. I have outlined these below, and have also included several minor comments. I list these by page number, not necessarily in order of importance, and cite references where appropriate.


Once again, thank you for this opportunity and I wish you luck in your review of all the evidence both for and against a de-listing rule for these important subspecies. It is truly remarkable to see the effective recovery of subspecies in such a small timeframe, and with so much work invested, I can only hope the USFWS considers these final additional components to ensure previous time and effort investments result in the best possible outcome for these fox populations in the future.  

Sincerely,
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Dr. Ryan Harrigan

Assistant Adjunct Professor

Center for Tropical Research

Institute of the Environment and Sustainability

University of California, Los Angeles

La Kretz Hall, Suite 300

Box 951496

Los Angeles, CA 90095-1496

203-804-9505

iluvsa@ucla.edu
SPECIFIC COMMENTS CONCERNING THE PROPOSED RULE:

Page 15: Recovery Objective 1 states that each species should “exhibit demographic characteristics consistent with long-term viability” as one of the goals of the recovery project. It would be great to indicate what the criteria are for this, and whether there is some sort of standard for the criteria as set forth by the USFWS. For instance, although it is mentions later in the document, it is unclear if these “demographic characteristics” necessarily include measures of genetic stochasticity or just measures of abundance. A clearer definition of how these measures relate to population uncertainty would be important here so that the criteria set forth might be better evaluated. A nice review of this topic could be consulted in Lacy, R.L., 2000, “Considering threats to the viability of small populations using individual-based models”, Ecol. Bull., 39-51.
Page 19: Given the extreme loss of genetic diversity and drastic reduction in fox population numbers that have occurred on at least 3 of the islands (San Miguel, Santa Rosa, & Santa Cruz), I am not sure how the quasi-extinction number of 30 individuals was arrived at. Is this a standard that USFWS regularly uses? If so, I might reconsider that, given the extreme bottlenecks in populations that have drastically reduced populations and genetic variation. These minimum numbers for viability are certainly the topic of much debate, but given what has been published over the last 20 or 30 years, it is my opinion that these numbers are highly dependent on how much standing genetic variation is left, and should actually be much higher than “standard” estimates in these cases. A meta-analysis of these numbers can be found in Trail, LW, et al., 2007, “Minimum viable population size: A meta-analysis of 30 years of published estimates”, Bio. Conserv., 159-166. If extreme bottleneck events have occurred, it is highly possible that quasi-extinction levels of 30 individuals are not appropriate, and numbers this low could essentially extirpate and genetic variation left in the population.

Page 23: The proposed rule states that “Recovery criterion E/1, which is intended to indicate when population levels are sufficiently robust to withstand natural variation in demographic parameters and avoid potential extirpations from stochastic or catastrophic events, has been achieved for all four island fox subspecies.” This statement suggests to me that measures of genetic variation are not being considered here, and that “demographic parameters” are referring exclusively to population numbers (the follow-up statement about population size also seems to support this). While I think this can act as a reasonable surrogate in most cases, because of the extreme, recent population bottlenecks experienced by these fox populations (on at least 3 of the islands), I am a bit wary about using it here. Have there been any studies on genetic characteristics of the populations on the four islands (discussed below)? It would be insightful of the USFWS here to apply any knowledge about the genetic characteristics to the estimates of MVPs for these subspecies, as the same standards should not apply to populations that have lost much of their genetic variation.
Page 24: “With population levels consistent with long term viability, recovery objective 1 has been met for the Santa Catalina Island fox”. In terms of sheer numbers, I agree. Again, though, I would be more comfortable supporting this statement if we knew more about the genetic characteristics of these populations. When thinking about this, one could ask the following question: “Do 1500 Catalina foxes today represent the same genetic diversity as 1500 Catalina foxes prior to their declines?” I know they are 1500 foxes, and that the numbers are being used here to measure demographic stability, but what do we know about the genetic characteristics of the current population? To me, this is a critical component of long-term viability, particularly given the need for variation in order to respond to future, rapid climate change (theory explored in Willi, Y. et al. 2006, “Limits to the adaptive potential of small populations, Ann. Rev. Ecol. Evol. Syst. 433-458, for specific example in trees, see Alberto, FJ. 2013, “Potential for evolutionary responses to climate change – evidence from tree populations”, Global Change Biology, 1645-1661, and Franks, SJ, 2014, “Evolutionary and plastic responses to climate change in terrestrial plant populations”, Evol. Applications, 123-139).
Page 27: A statement here, “Primary threats to island foxes identified in the listing rule included predation by golden eagles, disease, and stochastic risks to small populations and lack of genetic variability” suggests that genetic variability has at least been considered a primary threat, but I don’t see any accompanying analyses that attempt to quantify this variability. Are the only genetic studies based on allozyme and/or microsatellites (I see earlier analyses from Gray et al. cited). Genetic analyses of nematodes and golden eagles are appropriately cited here to justify conclusions made on these threats, but the fox populations are not given the same level of treatment.
Page 34: I think it was wise of the USFWS to acknowledge the lack of assurances that CIC will continue to carry out management of the Santa Catalina populations in terms of disease risk (particularly in the treatment of individuals with aracacide). This fact, as well as additional threats that this population faces, seems to be in accordance with the USFWS proposal to leave this subspecies listed as Threatened. Great work here. Understanding that future disease outbreaks could still threaten the Catalina population is an excellent, and prudent, conclusion from this review. One question that remained would be; What would it take to get these sorts of assurances from CIC? Is it just a funding issue?
Page 44: In summarizing the demographic parameters, the proposed ruling states the following, “…Therefore, we do not consider reduced genetic diversity to be causing population-level effects at this time or in the future”. In my opinion, there simply isn’t enough genetic evidence presented to make this kind of generalization, and I find this to be one of the few weak points in the de-listing proposal.
Page 49: It was unclear here whether risk from wildfires could be appropriately assessed in the future given possible increased drought conditions. Is this something that could be analyzed together, or are these treated completely separate from one another? Given the lack of travel to the majority of islands, and the evidence presented, I was convinced by the argument that wildfires are not likely to become a major source of mortality for fox populations, but it would be great to be able to synthesize these two future risks (fire and increased drought) together.
Page 55: It is difficult for me to review the appropriateness of the climate change models used to assess the risk to island foxes in the future because the models are not presented in the current document. There are specific statements here such as “….there is strong scientific support for projections that warming will continue through the 21st century, and that the magnitude and rate of change will be influenced substantially by the extent of GHG emissions”, however no specifics are presented for the islands themselves. Other than stating the islands are likely to get warmer, there is no other information presented as to how these increased temperatures may vary spatially, or whether precipitation is likely to change in a meaningful manner. These data are available for the islands, so it would be nice to provide evidence of warming based on 5th Assessment projections, and would provide some evidence to help bolster claims that foxes will be able to adapt. Data for 5th Assessment projections can be accessed freely at (http://ccafs-climate.org/data/) and just as an example we were able to access the information for all 4 AR5 Representation Concentration Pathways (RCPs) for 2030, 2050, and 2080 (see FIGURE).
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FIGURE: Example of future climate projection data available for the Channel Islands National Park. Spatial resolution is ~ 1km. These projections are freely available (see link above, image capture courtesy of Paul Sesink Clee).

In addition to these projections, statistically downscaled models of future conditions are actively being created by a group of scientists at UCLA, headed by Dr. Alex Hall. These could theoretically (see Sun F, et al., 2015. A hybrid dynamical-statistical downscaling technique, part II: End-of-century warming projections predict a new climate state in the Los Angeles region, Journal of Climate, 4618-4636.) provide much higher levels of detail in how different regions of each island might be impacted by future climate change.
Page 57: The statement here is “Predicting likely future climate scenarios and understanding the complex effects of climate change are high priorities for island fox conservation planning, but climate change is not considered to be a threat at this time.” It would be nice to have a current assessment of climate based on 50-year averages presented here (available at http://www.worldclim.org), as well as future projections based on methods discussed above. As it stands, it is hard to determine how temperature, and especially precipitation, are expected to change across the islands. While I understand that is is difficult to then translate these changes to those that may occur within invertebrate or prey item availability, having some expected change predictions would likely prove useful for future monitoring and/or management.
Page 65-66: The explanation and justification for range estimation and lack of subsection divisions was well executed and laid out here, and these conclusions seemed justified given the evidence presented.  
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