ASA RESPONSE TO FWS 12-MONTH FINDING RE

DENIAL OF PETITION TO DELIST PEIRSON’S MILK-VETCH

AUGUST 24, 2005

Set forth below are ASA’s comments on (A) FWS’s 12-month finding (dated May 28, 2004), and (B) the Federal Register notice regarding the denial of the delisting petition.  We provide these comments to assist the Secretary of the Interior in her evaluation of the updated delisting petition:
A.
Comments on FWS Final 12-Month Ruling on Petition to Delist Peirson’s Milk-vetch
p. 4
FWS admits that the 1998 decision to list the PMV was not based “solely on plant census data.”  In fact, however, it was not based on any plant census data at all.  FWS indicates that the listing decision was founded primarily on perceived threats to the plant and its habitat.  But even on this issue FWS lacked sufficient data in 1998 to support the claim that dune habitat had so deteriorated as to place the PMV in a threatened condition.  The only way to establish if perceived adverse habitat modifications are truly threatening a species is to measure the species’ response to those changes – i.e., through population trend monitoring.
In this case, the population trend data developed over the last 28 years shows that the PMV has not declined in population and has been remarkably stable, especially in the “open riding” areas of the Imperial Sand Dunes Recreation Area (ISDRA).  Perhaps most important, the population is not only stable, it is large in number and supported by a well-stocked seed bank that is replenished each season.
p. 6
In the first paragraph of this page, the 12-month finding states that

“Peirson’s milkvetch plants have been reported to flower in their first year. However, this has not been shown to be true by field studies nor has the importance of such individuals been shown.” 

Field studies conducted by Arthur Phillips, III, Ph.D in 2004-05 have shown conclusively that plants that germinated in Oct. and Nov. 2004 were reproductive in March 2005. Although these data were not available to FWS when it prepared the 12-month finding, they prove that the petition’s assertions about first-year plants were correct and speculation to the contrary was without merit.
In the second paragraph of this page, FWS – relying solely on data collected by J. Mark Porter – states that “plants survive for about a year before flowering can occur.”  This statement is flatly contradicted by the data developed by Dr. Phillips, which data were provided to FWS.  It is also contradicted by studies prepared by BLM.  (Later in the 12-month finding, FWS actually abandons this position only to reassert it each time it wishes to criticize the work of Dr. Phillips.)
In the third paragraph, FWS states that “smaller first year specimens, if they flower, produce relatively few flowers that contribute little to the seed bank of Peirson’s milk-vetch compared with larger individuals that have more flowers (Romspert and Burk 1979).”
There are at least three problems with this statement.  First, it tends to contradict the statement made in paragraph 2 – that PMVs do not drop seed until after a full year of life (that is, their second year).  
Second, FWS characterizes the first-year’s contribution to the seed bank as insignificant, without providing a qualitative or quantitative explanation as to why this is so.  Actually, first-year seed production is not insignificant.  While the few surviving second-year plants certainly produce more seeds on a “per plant” basis, the sheer number of reproductive first-years, especially in a wet growing season, can result in a substantial contribution to the seed bank.  Dr. Phillips discusses this thoroughly in not one but three of his PMV studies.  FWS, however, ignores these studies except to dismiss them as the product of a botantist who, in the eyes of FWS, cannot tell a first-year plant from a second-year plant.  (This charge, apart from being insulting, is ridiculous.  Dr. Phillips’s credentials as a botanist are excellent and his knowledge of desert plants eclipses that of the FWS biologists who have criticized his work on the PMV.  It is they who are confused, not Dr. Phillips.)
Third and most important, FWS has missed the point.  The issue is not whether first-year plants contribute significantly to the seed bank when compared to second-years, but whether the species as a whole has developed reproductive strategies that allow it to replenish itself in large numbers.  In this case, the data show that the PMV possesses such a reproductive strategy.  There is simply no other way to account for the species’ sizeable seed bank and its ability, after millennia of climate cycles and decades of human activity in the dunes, to express itself above ground in a profusion of plants numbering in excess of 286,000 individuals.  (BLM Monitoring Report, March 2005)
P. 6-7
On page 6, FWS indicates that 
“The onset of germination may occur anytime (sic) between the beginning of January and the end of February. . . . [P]lants survive for about a year before flowering can occur.” [based on Porter] .  
Then, on the very next page, the document appears to contradict itself, stating that:  
“Based on current understanding of the species’ life history, sufficient rain in conjunction with wetter-than-average fall weather appears to trigger germination events … As one of the peer reviewers noted, this species has a complex life history and while it can act as a perennial it is more apt to behave as an annual (McCue 2003).” [citation not in lit. cited] 
Kimberlie McCue’s statement that the species “is more apt to behave as an annual” corroborates Dr. Phillips’s findings, assuming Ms. McCue includes successful reproduction in his “annual behavior.” Porter’s field work was carried out during the 2001-02 and 2002-03 growing seasons, both of which lacked rainfall to trigger fall germination. A February 2003 series of storms led to late-winter germination which resulted in no reproduction (Phillips and Kennedy 2003); this may have influenced Porter’s conclusions on the age of plants at first flowering. Porter’s study commenced after the 2000-01 seedling cohort flowered in the spring of 2001. His conclusions about germination and age at first flowering are based on greenhouse studies, not field studies. It is unfortunate that the citation for Kimberlie McCue’s information was omitted. 
P. 6-7
 At the end of page 6, FWS shifts into a discussion on the white-faced bee and its role as a “pollinator” for the PMV.  According to the FWS (again, relying solely on the work of J. Mark Porter)the PMV exhibits traits of “self-incompatibility” which simply means that the plant cannot self-pollinate and needs assistance from another source – usually an insect such as a bee or moth.  This is extremely common among plants of the southwest, including most milk-vetch taxa.
FWS also suggests that impacts on the white-faced bee would have severe adverse effects on the PMV, and that the well-being of the bee must be investigated and safeguarded.  (In making this statement, FWS comes close to arguing that the bee, by virtue of its importance to the PMV, should itself receive special status protection.)
However, even if the PMV uses the white-faced bee exclusively (and this has not been proven), there is no evidence that the bee is threatened or otherwise being impeded in its role as pollinator.  In fact, the available evidence suggests the opposite conclusion.  The high degree of PMV fecundity following heavy rains indicates that pollination, however it is accomplished, is occurring with great frequency and success.
P. 7-8 
In the last paragraph of page 7, FWS expresses disagreement with the “petition’s assertion that the reproductive success of Peirson’s milk-vetch is not dependent on the longevity of individual plants, but on each plant’s ability to produce and drop seeds in their first year . . . “

We believe FWS may have taken the petition’s statement out of context.  Clearly, second-year (and to a lesser extent, third-year) PMVs produce many more seeds on a per-plant basis than do first-year PMVs.  And in some years the survivability rate of second-year plants is quite high – e.g., in excess of 20 percent, as reported by Dr. Phillips in the Spring of 2002.  In such situations, the second-years will contribute the majority of seeds to the seed bank.  When the second-year survival rate is low, however, as it was in the Spring of 2001 (less than 1%), the first-year plants, at least those that drop fruit, make a more significant contribution to the seed bank.
The petition’s statement also conveys another important point, which is that from a conservation perspective, the critical issue is not whether a given PMV plant lives for one year, two years or three years, but whether that plant was able to set seed before dying, thus maintaining the reproductive cycle of the species.  Granted, if over a period of years too few second years survive to replenish the seed bank, or if second-years were experiencing a high degree of damage from human activities, there would be cause for concern.  The data, however, indicate that neither of these situations has occurred up to this point and are not likely to occur in the future.  
P. 8:  
On page 8, FWS again spends a great amount of time on the relative fecundity of different age classes of PMV plants.  While this may be an interesting academic discussion among botanists, it is not particularly germane to the issue of delisting.  It does not matter ultimately whether first or second years produce the most seeds; nor is it especially important that the relative “seed bank contribution” of different age classes of plants changes season to season.  The only thing that matters is that the plant – through whatever adaptive or “bet hedging” strategies it employs – has sustained a high level of reproductive success over a long period of time, despite close proximity to human activities, including OHV use.
Note also that the original rule listing the PMV as threatened contained no discussion on age classes of plants or seed production.  In fact, the final listing rule does not address the PMV seed bank at all and refers to no PMV seed bank studies.  (This is probably because no one, other than Dr. Phillips, has attempted to measure the PMV seed bank or gauge its health.)
However, even if one were to view age class distinctions as important, FWS has misinterpreted the available data.  The relative contribution of different age classes to the seed bank depends on the relative number of perennial and first-year plants. No one disputes the obvious assertion that larger perennial plants each produce more seeds than first-year plants. It is true that Dr. Phillips did not follow plants noted as reproductive in the spring of 2001 to actual seed dispersal, but his seed bank study carried out the following year indicated the presence of a large seed bank (Phillips and Kennedy 2002).  In 2001-2002, Dr. Phillips observed on the dune’s surface numerous fresh pods still containing seeds and many individual seeds on the surface of the sand, in some places numbering 700-1,000 seeds in a cluster .  This indicates a fresh infusion of seeds in late spring 2001. The age of the plants producing seeds in the spring of 2001 is not terribly relevant; the important fact is that there were large numbers of reproductive plants, and the total contribution of “small” plants was much greater than the contribution of “large” plants. As stated above, Dr. Phillips’s data from 2004-05, in which he follows a new fall-germinating cohort from germination to flowering, puts to rest the assertion that first-year plants do not reproduce or contribute significantly to the seed store. 

P. 8:  
FWS also criticizes the petition for failing to document the fate of the flowers and seeds that Dr. Phillips observed.  Specifically, FWS felt the petition should have provided information about seed predation by beetles and other herbivores.  Again, however, this is not a terrifically relevant issue when one considers how many plants germinated during the 2001 growing seasons (the subject of Dr. Phillips initial study and plant census) and how many seeds Dr. Phillips counted in 2002.  Seed predation obviously has not been a major problem for the PMV (just as pollination has not been a problem).  As further proof of this point, BLM’s most recent monitoring study (March 2005) indicates that in the spring of 2004, an estimated 286,000 were growing in the dunes.
P. 9:  
In the last full paragraph of this page, FWS makes the following statement:

“The ‘second’ germination event in March 2001, reported but not analyzed by Phillips and Kennedy (2002), is coincident with the timing of the March 2003 germination event described by Phillips and Kennedy (2003).  This is further indication that the 2000 germination event responsible for most of the spring 2001 cohort (TOA 2001) most likely occurred in February or March 2000 rather than October 2000 as stated.  This would also be coincident with plants flowering among plants that were not flowering in Spring 2001.”

For sheer confusion, this paragraph cannot be bettered.  It is also just plain wrong.  Simply put, every study conducted by Phillips and Kennedy tends to support the theory that the PMV – at least in years when the dunes receive heavy rains in October and November – will experience two germination events, one in the late fall/early winter, and another in late winter/early spring.  No data produced by Phillips, Kennedy, Porter, Willoughby (BLM), or anyone else contradicts that theory.  In fact, Dr. Phillips’s most recent work – the results of which are set forth in a report published in May 2005 – includes documentation of PMV germination occurring between early November and mid-December 2004.  (FWS, in the 12-month rule, questioned Phillips “early germination” theory on grounds that Phillips did not actually witness PMV germinating in the late fall early winter.  That criticism has now been refuted.)
Another point must be reiterated, however.  For purposes of determining whether a species is healthy, stable, and numerous enough to be delisted, the academic debate over when and how many times the PMV germinates in a given season is largely immaterial.  What matters is that the plant continues to exhibit reproductive strategies and adaptations that are successful in producing large number of individuals and in replenishing the seed bank.
P. 10:  
In the first paragraph of this page, the 12-month finding states that
“Without accurate knowledge of the time of germination of the plants seen by TOA (2001), or that of any other cohort, the petition’s statement that Peirson’s milk-vetch is able to produce and drop seed in the first year is without foundation.”
This sentence is odd in its baseless dismissal of Dr. Phillips observations and reasoned deductions.  It also reveals that FWS did not to bother to review the PMV data developed by BLM, much of which corroborates Dr. Phillips’s findings.  Fortunately, the controversy has been laid to rest conclusively; in the fall and winter of 2004-2005, Dr. Phillips returned to the dunes and witnessed the early germination of PMVs, and then came back in the spring to find this same cohort of plants setting seed.  This establishes that FWS was wrong and its criticism of Dr. Phillips unfounded.
FWS’s disregard of the BLM studies is another defect in the 12-month finding.  Even BLM has noticed that FWS often ignores (or dismisses) field work conducted by BLM biologists in favor of much older, less focused PMV studies conducted by other scientists with less on-the-ground experience.  For example, in 2003, when FWS prepared a draft Biological Opinion for the Imperial Sand Dunes Recreation Management Plan, it barely mentioned BLM’s five year’s worth of PMV monitoring data, all of which tended to show that the plant was stable but prone to climate-induced fluctuations in terms of the number of plants that “express” themselves above-ground.  BLM, after reviewing the draft, sent a sharply worded letter to FWS complaining that the Biological Opinion had largely ignored the BLM monitoring data.
It would appear, then, that FWS has a pattern of selectively dismissing large amounts of data that are germane to the topic at hand.  This is inconsistent with the Endangered Species Act directive that FWS base its decisions on the best available scientific and commercial evidence.  Of course, FWS need not consider or rely on data that is weak or unsound; but in this case, FWS has not provided compelling reasons for disregarding the large body of work that Dr. Phillips and BLM, respectively, have developed on the PMV.  While the 12-month finding sometimes attacks this body of work (again, Dr. Phillips feels the brunt of this assault), these attacks prove to be either unfounded or not relevant to the issue of delisting – often both.
P. 10:  
FWS indicates that many PMV may die before dropping seed and that the species must therefore rely on the “cumulative seed bank” to maintain a stable population.  According to the 12-month finding, this “demonstrates the need for long-term analysis of the population dynamics of the plant to adequately assess adaptive management concerns and recovery actions.”

ASA, et al. certainly supports further study of PMV’s population dynamics; and long-term longitudinal studies surely would provide valuable information on the species.  Such data collection, however, need not take place as an antecedent to delisting.  The reproductive behaviors exhibited by the PMV are quite common among plant species that must confront “temporal variability” (i.e., dramatic changes in climate, year-to-year).  Seed banking, as practiced by the PMV, is simply one of a variety of “bet hedging” strategies employed by desert plants to protect against catastrophic events and periodic droughts.  In other words, the PMV’s reproductive strategies are completely consistent with and suited to its habitat.  That large numbers of PMV germinants fail to survive the summer heat does not signal a downturn in the PMV’s population trends; nor does it reflect an abnormal response to climate conditions or some other stimulant or stressor.  It is, to the contrary, the expected and commonplace response.  (Note that FWS later acknowledges this fact on page 12:  “Development of a seed bank and associated dormancy, allows plant species to grow, flower, and set seed in years with most favorable conditions (Given 1994).”)
P. 10
Also on page 10, FWS criticizes the petition and the work of Dr. Phillips for the “apparent misidentification of age classes reported to have set seed their first year.”  We have addressed this issue above, but one additional point should be made.

There is no evidence whatsoever to refute Dr. Phillips’s assertion that first-year plants flower and contribute significantly to the seed bank; and Dr. Phillips’s 2004-05 work shows that his original interpretation was indeed correct. The bottom line is that PMV may germinate in large numbers in the fall and reproduce the following spring, during their first season; and they may also germinate in February or March, remain sterile during their first season, die in large numbers during the ensuing summer, and reproduce during their second year. They thus have a dual reproductive strategy. Which is most important? The answer to that question depends entirely on the year, and the distribution of rainfall during a given growing season. The preoccupation of the document with the question of cohort age diverts attention from the essential question of whether it reproduces successfully often enough to maintain a seed bank sufficient to maintain the species in a healthy state. 
Table 7 from 2005 report, p. 17:

	
	2001
	2002
	2003
	2004          
	2005

	First-year plants
	69,615
	0
	0
	30            
	99,725

	Perennial plants
	0
	1,096,452
	14,193
	3420        
	199,728


Table 7. Seedpod production by first-year reproductive plants and perennials at 25 sample sites, 2001-2005. (assumes 5 pods per plant for first-year plants and 171 pods per plant for perennials)

P. 12:  
On this page, the 12-month finding takes issue with the seed bank study published by Phillips and Kennedy in 2002.  Specifically, FWS criticizes Phillips and Kennedy for the extrapolation method they employed to estimate the total number of seeds in the PMV seed bank.  However, using “rate data” for extrapolations (as Phillips and Kennedy did) is a very common estimation technique.  Indeed, both FWS and BLM employ this technique in their own studies.  One must also bear in mind that the extrapolations made by Kennedy and Phillips were based on extremely conservative assumptions regarding the number of seeds each plant would produce.  Were these assumptions “relaxed”, the estimated size of the seed bank would be much larger.  Perhaps in recognition of this fact, FWS attempts to downplay the seed bank issue by claiming that the number of seeds in the seed bank is not especially probative given that many seeds never germinate.  For this proposition, FWS quotes Pavlik:
“. . . there is another reason why 5, 10, or even 20 million seeds is not extravagant; many seeds die during dispersal because they are buried, damaged, exposed to predation, or simply get blown into unfavorable habitat.  Given the vast, apparently unfavorable expanses of active sand accumulation and movement at Algodones (Phillips et al. [TOA] 2001, pg 13), and the island nature of the dunes in general, the latter fate is particularly probable.”

ASA has never argued that the number of seeds in the PMV seed bank is “extravagant.”  Nor has ASA ever denied that some PMV seeds are lost during dispersal.  The extent of such losses has never been measured (which explains Pavlik’s odd adverbial phrase “particularly probable”).  Whatever the rate of loss, however, it clearly is not so high as to retard the PMVs ability to reproduce in great number.  Whether one looks at the number of plants that grow above ground in a wet season or at the number of seeds those plants produce and deposit back into the seed bank, the same conclusion presents itself:  The PMV has a large and stable population that shows no signs of decline.  In a nutshell, this is the fundamental criterion for delisting.
P. 16:  
Under the heading “Abundance”, the 12-month finding states that: 
“Based on current understanding of the plant’s life history, sufficient rain in conjunction with cooler fall weather appears to trigger germination events.” 

In making this statement, FWS contradicts its previous assertions that plants only germinate in late winter (see pp. 6 and 9).  Now FWS appears to agree that fall germination occurs. The dispute was settled in Nov. and Dec. 2004 when Dr. Phillips actually observed a fall germination event following rains in October and November (of 2004). 
P. 16
In the last paragraph of this page, the 12-month finding attempts to argue that when considered on a plant-per-hectare basis, the PMV is a rare plant requiring the protections afforded by its “threatened” status.  According to FWS, BLM belt transect surveys showed that PMV densities were 23 plants per hectare in the Wilderness Area (closed to OHV use) and 31 plants per hectare in the Gecko Management Area (open to OHV use).  These are low, argues FWS, when compared to densities of the Algodones sunflower (Helianthus niveus ssp. tephrodes), which also occurs in the dunes.  The sunflower’s densities are 198.27 plants per hectare in the wilderness area and 109.54 in the Gecko Management Area.  
The flaw in this comparison should be easy to discern.  The first thing that jumps out at the reader is that the PMV is much more abundant and dense in the open riding area (Gecko) than in the closed area (wilderness), while the opposite is the case for the sunflower.  Obviously, then, these two plants do not share the same habitat.  In addition, most biologists who have observed the PMV have noted that it is not randomly distributed as if on a grid, but is instead found in patches or colonies.  Belt transects will not capture this kind of distribution pattern and will tend to under-report the number of plants that actually exist on the ground.  The Algodones sunflower, by contrast, is more randomly distributed throughout the dunes, which means its plant-per-hectare density readings will be correspondingly higher than those for the PMV.

Dr. Phillips, in his 2001 plant census, did survey 35,000 acres; but that is not to say that he found plants in the entire area. In fact, he emphasized the clustered distribution of the plants both within portions of the dunes and in microhabitats that were suitable for its growth. Taking the total number of plants and dividing by the number of acres surveyed is faulty, simplistic reasoning for a plant with a clustered distribution. The largest PMV colony observed by Dr. Phillips in 2001 had 3,994 plants in an area of 3.8 hectares, or over 1000 plants per ha. In March 2005 this site had 8,039 plants, or 2,115 plants per hectare.  The largest colony encountered in 2005 (so far) has 24,681 plants in an area of 6.6 hectares, or 3,740 plants per hectare. The PMV sites monitored by Dr. Phillips include all of the area within a single occurrence of favorable microhabitat, originally defined by the limits of distribution of the plants in 2001-02. This same area is surveyed at each site each year, using the boundaries defined in 2002. 

P. 19:  
Here, FWS argues that the petition has overstated the conclusions drawn in BLM’s 2000 Monitoring Report on the issue of PMV abundance.  According to FWS, BLM’s Monitoring Report merely states that the PMV was more abundant in 1998 than it was in 1977 when last surveyed by WESTEC.  FWS also indicates that the 1977 WESTEC data and BLM’s 1998 monitoring data (which was the subject of the 2000 Monitoring Report) are not directly comparable.  
There is no question that the survey methodology employed by BLM in 1998 differs from that employed by WESTEC in 1977, but that does not render the data utterly incomparable.  More important, however, is that BLM observed large numbers of PMV during its 1998 surveys, indicating that the plant’s population is stable and healthy, despite significant increases in OHV activity between 1977 and 1998.  
Perhaps the best rebuttal to claims that the PMV lacks sufficient abundance or is “threatened” with reproductive collapse due to OHV use comes from BLM biologist Gavin Wright, who studied the PMV extensively while stationed at the BLM’s El Centro field office.  The following are excerpts from Mr. Wright’s emails to Sandy Vissman of the FWS Office in Carlsbad, California (February 9, 2001).
“Thanks, for considering my comments.  My feeling is still that the data do not support the closure [of 49,000 acres of sand dunes].  I think the increase from [19]76 to [19]98 is real in spite of the differences in methodology, especially given the very low p-value.  But the most compelling argument against the closure is simply the obviously thriving vetch population in the open area.  After 30 years of OHVing, it’s still doing well.”   

“From the cell analysis, I’d conclude there isn’t an association between track frequencies and vetch abundance in the southern dunes [interim closure area] or the system as a whole . . . .”

“Vetch abundance actually decreases as one moves into the less heavily traveled area south of Gecko Road, a pattern inconsistent with the threat hypothesis.  Myself, I remain unconvinced that this plant is threatened by OHVs.  I suspect that the productivity of the dunes for milkvetch simply swamps out whatever localized adverse effects occur from OHVs.  For example, look at transects 16, 18, and 19.  In areas with 100% track frequency quite a few class 2 and 3 cells are seen (9 to be exact).

“Based on these transect analyses, I’d conclude that more milkvetch probably occur in areas with higher track frequencies than occur in areas with lower track frequencies . . .  Particularly compelling is the highly significant regression analysis of all 34 transects and the much greater milkvetch abundance detected on transects with the highest track frequencies (84 to 95%) than detected on those with the lowest track frequencies (0 to 28%).  It seems rather unlikely that the reverse relationship exists, i.e. that fewer milkvetch occur on areas with higher track frequencies.

“Additional transects could further evaluate the validity of my conclusions, as could analysis of the data from 1999 and 2000.  Depending on what we find out, we may wish to re-examine the premise that the plant is threatened by OHV use.  The occurrence of more milkvetch where more OHV activity takes place is inconsistent with the threat hypothesis.”

If this were not enough, BLM monitoring data from the Spring 2004 growing season indicate that an estimated 286,000 PMV were growing in the dunes.  This demonstrates that the PMV is abundant in purely quantitative terms and shows no signs of population decline.  The plant census made by Dr. Phillips in spring 2005 further confirms this point, as he counted approximately 78,000 PMV in 25 study plots located solely within the open riding areas of the dunes. 
P. 20:  
With respect to Dr. Phillips’s 2001 study, FWS criticizes Phillips for simply counting plants instead of employing a more standard survey methodology, such as running transects.  According to FWS, Dr. Phillips’s approach was appropriate for archeological surveys, not plant studies.  In making these criticisms, however, FWS largely misses the point of Dr. Phillips’s work, which was to eliminate methodology, estimates, and extrapolations altogether and instead obtain an accurate count of PMV plants.  He had no interest in running belt transects or doing line distance sampling; rather he wanted to actually count every PMV observable in the dunes.  (As it turned out, he was only able to conduct a proper census in the open-riding areas of the ISDRA, as BLM denied his request to expand the census into the closed areas of the dunes.)  Dr. Phillips took the “direct census” approach precisely because the PMV is distributed in patches that are habitat specific; a transect survey would not have yielded accurate plant counts.
It is interesting that FWS, in the 12-month finding, is hyper-critical of the data collected by Phillips (and to a lesser extent, BLM) – often to the point of missing the larger lessons those data provide – yet in the 1998 Final Rule listing the PMV as threatened, FWS was remarkably uncritical of any of the data cited in support of the listing, even though none of it contained a dune-wide survey of the PMV or anything close to a census or seed bank study of the plant.
Note also that both BLM and Dr. Phillips, over the last five years, have developed the kind of population trend data that FWS (and others) indicate are necessary to any listing or delisting determination.  Phillips, for example, followed up his 2001 PMV census by (1) conducting a seed bank study, (2) tracking the life history of the 2001 cohort, and (3) recording successive germination events between 2002 and 2005. Many of these reports were made available to FWS prior to the final issuance of the 12-month rule.  Those that had not been completed by that time have now been attached as exhibits to the updated delisting petition.  These merely corroborate the conclusions drawn in the first set of studies.
P. 20
Also on page 20, FWS criticizes Dr. Phillips for not describing the “measures taken to avoid double-counting of areas during the 13 days of visits over the nearly 3 month survey period.”

Again, FWS has misread Dr. Phillips’s report.  It very clearly states that Dr. Phillips used a GPS to locate each site and point, thus preventing double-counts.
P. 21
In the second to last paragraph of this page, the 12-month finding takes issue with Dr. Phillips’s definition of “points” and “sites”:  
“Eleven of the 61 sites had 50 or fewer PMV plants, including one with no plants, and 19 of the 66 points had 50 or more PMV plants, including one with 1,420 plants.”
Due to the irregular size and shape of the PMV colonies that exist in the dunes, the definitions of “point” and “site” were somewhat subjective, and were based upon the area involved rather than the number of plants. If the area was too small to be circumscribed accurately with the GPS, it was designated as a point. If it was large enough for accurate circumscription, it was called a site. This was explained in Phillips’s 2001 report. Occurrences in the Glamis area were routinely less populated than in the Gordon’s Well and Buttercup areas, so there are some sites at Glamis that had fewer plants than points elsewhere. 

The one site that had no PMV was established at an occurrence of another of the seven Special Status plants surveyed in 2001, Astragalus lentiginosus var. borreganus, Borrego milkvetch. There were no PMV at that site. 
P. 22:  
On this page, FWS states that 

“From the discussion above it is clear that TOA did not conduct a ‘census,’ a count of all members of the population, but rather conducted a survey of a portion of the population. As such, extrapolation to imply the range-wide condition of the population is unwarranted. Incorporation of helicopter surveys does not seem appropriate to fill out the ground surveys. Survey sites subjectively selected where plants were known to be located is not an appropriate survey technique. Even considerations of abundance are questionable because measurement of plants per area surveyed was not a focus of the discussion.” 

This summary shows a lack of understanding of what Dr. Phillips did and what he concluded.  It also shows a weak grasp of the PMV distribution pattern. Dr. Phillips sought to find every PMV location; to this end, the surveys were wide-ranging; he did not just go to known sites.  Indeed, specific sites and the distribution pattern of PMV were not documented prior to our survey. The PMV sites were located systematically throughout the range in open areas.  The helicopter surveys were intended to fill in the distribution map in closed areas, not count plants. “Measurement of plants per survey area” implies that FWS does not comprehend the clustered distribution of PMV; this assumes some sort of even distribution within the survey area, which Dr. Phillips explicitly stated was not the case. 
P. 24
On this page, the 12-month finding makes a number of highly misleading statements about OHV impacts on the PMV, often leaving out key quantitative data in an effort to exaggerate those impacts.  For example, in the first paragraph, FWS indicates that: 
“The survey of TOA (2001) reported finding 667 OHV impacted plants during 13 survey days. Phillips and Kennedy (2003) reported finding 430 impacted plants during six survey days.” 

This statement totally ignores the fact that the numbers represent less than 1% of total plants counted in the first case, and less than 1.5% in the second. The number of survey days is irrelevant. Use of the number of impacted plants while withholding the total number surveyed is a serious misrepresentation of the data. 
P. 24
Also on this page, FWS claims that technological advances will give OHV’s greater range, allowing for more significant vehicle impacts on the PMV.  Of course, no data are given in support of this view.  Gavin Wright, of BLM’s El Centro Field Office, actually offered the opposite opinion in his communications with FWS:
“If the popularity of the Dunes increases in the future, most use is likely to occur near roads and camping pads so I wouldn’t expect the south central area [the interim closure zone] to get blitzed even with GPSs, cell phones and better OHVs.  If such an increase does occur, current data don’t suggest this would be a problem for the vetch.”  (February 9, 2001)

P. 26
On page 26, the 12-month finding quotes the following text from the 1990 ECOS report: “Eventually the species will be eliminated from the area, as evidenced by our observations.” 

As is well-known, BLM, which commissioned the ECOS study, later abandoned it due to irregularities in its methodology which biased its results and inflated OHV impacts.  Ironically, FWS – despite fly-specking the studies produced by Phillips and BLM – glosses over the technical defects of the ECOS study and willingly accepts its conclusions, no matter how sweeping or tainted by poor data gathering.
P. 28
In the second paragraph of this page, FWS engages in a lengthy discussion of OHV impacts on PMV.  It is entirely subjective, without any supporting data other than “observations.”  It ignores habitat variation and the fact that PMV is not equally distributed throughout the dunes.  In the original petition and the update, ASA, et al. have presented quantitative data on the number of affected PMV plants, and anecdotal data from dozens of OHV operators that they don’t drive in areas with dense vegetation except to cross such areas on specific trails, in order to avoid damage to tires and vehicles. Again, this appears to be a case of using unsubstantiated anecdotal observations without supporting data. 
P. 29
On page 29, FWS takes issue with the “petition’s suggestion that Peirson’s milk-vetch will continue to thrive in the open and closed areas of the Algodones dunes ‘regardless of OHV use in the areas.”  According to FWS, this statement “seems speculative and incorrect.”


The data, however, show that FWS – not ASA – is incorrect.  After four years of monitoring, both BLM and Dr. Phillips have shown that the PMV is largely unaffected by OHV use.  Gavin Wright expressed this point very well after he completed his regressive analysis of vehicle tracks and PMV density:

“From the cell analysis, I’d conclude there isn’t an association between track frequencies and vetch abundance in the southern dunes [interim closure area] or the system as a whole . . . .”

“Vetch abundance actually decreases as one moves into the less heavily traveled area south of Gecko Road, a pattern inconsistent with the threat hypothesis.  Myself, I remain unconvinced that this plant is threatened by OHVs.  I suspect that the productivity of the dunes for milkvetch simply swamps out whatever localized adverse effects occur from OHVs.  
(Email to Sandra Vissman (FWS), dated April 9, 2001)

More recently, BLM made the following observation after receiving field data from its Spring 2004 PMV monitoring: “There is no evidence of any OHV effect on either Peirson’s milk-vetch or Algodones Dunes sunflower.”  (BLM October 2004 Monitoring Study, p. v.)

P. 33
Here, FWS states that the petition

“without explanation, reported that TOA (2001) found only five plants more than a year old in their survey of all the areas open to OHV use. This would be an extremely important fact requiring explanation and assessment if only five plants of a herbaceous perennial taxon had persisted from the previous season, especially in light of seed production as mentioned before.” 

It is not clear what explanation is required here. Left out of this discussion is the documented fact that in addition to the five perennial plants, 32,400 other plants, whose age FWS disputes, also reproduced in 2001. These plants produced many times the number of seeds produced by any estimate of the five perennials. Survival, germination, flowering, and seed production are extremely variable PMV attributes from year to year. It is unfortunate for the credibility of the 12-month finding that FWS has selected a year when overall reproduction was very high (compared with the subsequent three years) to attempt to dispute reproductive success, and in the process have failed to include data from available studies that refute their assumptions.
P. 34
In the last paragraph of this page, the 12-month finding provides that:

First year plants produce substantially less seeds than older plants (5 fruits per plant as opposed to 171 fruits per plant) (Phillips and Kennedy 2002). TOA (2001) reported plants produce seeds their first year; however, those age classes may have been misidentified.” 

Again, this statement does not take into account the number of reproductive plants, which varies greatly from year to year. In 2001, five perennials produced far fewer seeds than the 32,400 first-year plants. Field work following the 2004-05 cohort of seedlings from germination to seed production confirms that first-year plants may reproduce in vast quantities, refuting the “misidentified” assertion that occurs throughout the 12-month finding and forms a major part of FWS’s criticism of the work of TOA (2001) and Phillips and Kennedy (2002, 2003, 2004). 
B.
Comments on the Federal Register Notice
P. 31526 
On this page of the Federal Register notice, FWS states:
“Only 5 of these 71,926 plants encountered were considered to be more than one season old (TOA 2001). The observation that only 5 plants of the 71,926 individuals were censussed (sic.) more than 1 season old suggests that the seedlings for this species suffered a high degree of mortality, or that the age classes were misidentified during the survey. In contrast, a study prepared for the ASA (Phillips and Kennedy 2002) estimated that 26 percent of the plants counted in the spring 2001 survey survived to the winter of 2001 through 2002.” 
This paragraph incorrectly combines information from different reports. The 5 perennial plants probably germinated in the fall of 1997, were all at one site, and were obviously perennial (thicker root, evidence of stems near the base from previous years, many-branched plants). The charge persists that Phillips “might” have misidentified age classes, which Phillips and Kennedy addressed thoroughly in their 2003 report.  (See, p. 12.) This charge is pure conjecture based upon someone’s preconceptions with no field data to back them up.  It appears that the suggestion originated in 2003 in Porter (2003), whose study did not begin until late 2001 when these plants were in their second season. In spite of Dr. Phillips’s efforts to correct the misconception, it has repeatedly appeared in subsequent FWS documents (Critical Habitat proposal, 68 FR 46143, Aug. 5, 2003; Status Review, 68 FR 52782, Sept. 5, 2003; this document). Unless someone has contrary data from 2001, this charge should be dismissed as without merit. 
Omitted here is the fact that 45% of the first-year plants censused in 2001 flowered and set seed during their first year. That gives 32,400 fertile plants producing 5 pods each with 11-16 seeds, or 1,782,000 to 2,592,000 seeds produced. So the contribution of seeds by plants that germinate in early fall can be substantial in their first season. Twenty-six percent survived to 2002, and 0.03% survived to 2003. The 26% survival (actually 21%, after a recalculation [Phillips and Kennedy 2003, p. 12]) was described as “high” due to unusual rainfall in the summer of 2001 (Phillips and Kennedy 2002). If the 5 perennial plants noted in 2001 had indeed germinated in 1997, this would be a comparable survival rate to our counts of 2000 cohort plants remaining in 2003-2004 (8 remaining individuals). Actually, the whole argument over plant age is peripheral to the central (and undisputed) fact that there were 32,400 fertile plants present in 2001, irrespective of age, producing 1-2 million seeds. 
P.  31527
On this page, FWS indicates that:

“The TOA (2001) survey reported finding 667 OHV-impacted plants during 13 survey days. Phillips and Kennedy (2003) reported finding 430 impacted plants during 6 survey days. But in neither study were plants marked to determine survival or reproductive success at a later date.” (p. 31527) 
This statement fails to acknowledge that the 667 OHV-impacted plants found in 2001 were 0.93% of the 72,000 counted, and the 430 noted in 2003 represent 1.3% of 33,119 plants counted. Certainly this is more relevant than the number of survey days. This appears to be documentation of successful co-existence of PMV and OHVs. Using just the number of OHV-affected plants and omitting the percent or total counts takes the data out of context to draw a conclusion exactly opposite of that in the original study. 
P. 31527
Here, the Federal Register notice states that 

“Significant impacts from OHV use on Astragalus magdalenae var. peirsonii habitat have been observed at or near the OHV staging areas (Willoughby 2000). The TOA (2001) report supports the BLM findings (Willoughby 2000, 2001) regarding limited occurrence of dune plants associated with heavy OHV activity: ‘The occurrence of dune plants and heavy use areas for vehicles is to a large extent mutually exclusive.'” 
This is a true statement in its original context, which takes on a totally different meaning as used by FWS in the FR notice. The fact that drivers avoid vegetated areas is never mentioned. Dead wood from perennial woody shrubs causes potentially severe damage to tires on sand vehicles, and vehicles can sustain other damage if they run over sticks scattered on the ground where plants grow. There is therefore a de facto separation of OHVs and vegetated areas where PMV grows. Staging areas and camping areas, at the edges of the dunes, are generally not within suitable habitat. The “high dunes” which are the destination of most riders are largely unvegetated due to unsuitable habitat, not OHV impact. Intermediate areas where PMV and other species grow are used mainly as pass-through areas en route to the higher dunes. 
P. 31528
On this page, the Federal Register notice states that 
“One of the mechanisms of survival for this species is a seed- setting strategy for producing large numbers of seeds per plant, particularly by older plants. Additionally, as is the nature of seed banks, not all of the seeds in the soil germinate the following year, as a safety measure against population failure.” (p. 31528)  [Phillips suggests italicizing this quote]
ASA commissioned a seed bank study in 2002, which provided substantial information on the seed bank of PMV (Phillips and Kennedy 2002). Although various portions of this report that related to survival are cited in the FWS document, it completely ignores the results of our seed bank study. This report was peer reviewed and was available to FWS. 
P. 31529
In this portion of the notice, FWS discusses OHV impacts on PMV.  In the process, however, it again fails to provide context for this discussion (i.e., does not compare the compare the number of plants showing OHV effects against the total number of plants observed.)  The following quote is indicative:
“Because of the transient nature of sand dunes, impacts from OHVs are usually reported in terms of plant numbers impacted or the condition of the impacted plants. In their report, TOA (2001) found 667 plants impacted by OHVs over the course of 13 survey days. A seedling's roots are especially sensitive to drying out if the plants or sand surface are disturbed.” 
As indicated above, the percentage of plants showing evidence of OHV damage is approximately 1%, based on Dr. Phillips’s surveys; BLM’s 2004 data indicate that the percentage is lower still, hovering near 0.3%.  Not only does available data not support the FWS contention about “heavy OHV impacts to PMV” (p. 31528), it refutes it. 
P. 31529
Here, FWS states that 
“Although the range-wide impact is difficult to assess, there has been an increase in reports of vandalism to the habitat and individuals of A. m. var. peirsonii.” 
“There has been no monitoring specifically for the distribution, extent, and impact of vandalism to the plant across its range. Porter (in litt. 2002) describes both tracks and incursions of OHVs into areas outside of the Wilderness Area that were closed to OHV traffic. Three of the 20 plants in one of Porter's monitored plots (Porter in litt. 2002) were destroyed by vandals. There have been other reported incidents of vandalism, some by our staff, and others, but because of the time, lack of knowledge of intent, precision of the description of the location, frequency of occurrence, and percentage of the plant's range involved, it is difficult to assess the cumulative impact to the species.”
Vandalism of a listed species is a serious crime. There is no direct evidence that it has occurred. Plants may be inadvertently run over, or even not avoided, but this does not necessarily constitute intentional vandalism. FWS should have documented evidence of intentional vandalism before using this as criterion for sustaining the listing. More important for delisting purposes, however, is that the percentage of PMV harmed by vandals is very low when compared to the total population of the species, which according to BLM’s latest monitoring surveys (Spring 2004), is estimated at over 286,000.
P. 31530
On this page, the Federal Register notice states that:
“The BLM (Willoughby 2001) reported a total of only 86 plants throughout its transect areas in the 2000 survey. TOA (2001) found only five plants more than a year old in their survey of all of the areas open to OHV use. This would be an extremely important fact requiring explanation and assessment if only five plants of an herbaceous perennial taxon had persisted from the previous season, especially in light of seed production as mentioned before. The older, larger plants contribute more to the seed bank than younger flowering juveniles (Romspert and Burk 1979; Phillips and Kennedy 2002). Random events may have a significant detrimental effect on the species when so few individuals are present or when the habitat requirements are so narrow that random environmental conditions can result in the demise of an entire cohort. This was apparently the case with the loss of the entire 2003 cohort of seedlings (Phillips and Kennedy 2003; Porter in litt 2003). The ecological impact of any cyclic depletion and restoration of the seed bank is unknown.” (p. 31530)   

Again, the five perennial plants found in 2001 were growing with 72,000 first-year plants, 45% of which (32,400) flowered and set seeds. If these five perennial plants produced between 9,405 and 13,680 seeds (5 plants, 171 pods each, 11-16 seeds per pod), their output that particular year (2001) is dwarfed by the potential output of the 32,400 plants, calculated above as 1,782,000 to 2,592,000 seeds. The actual production of seeds that year is completely ignored by the FWS document. As stated above, the age of plants producing the seeds is trivial; the important fact, documented by our studies, is the number of seeds produced during a given year. 

Another factor of importance is genetic diversity. The 32,400 first-year plants that produced seeds in 2001 have a much greater genetic diversity than the 5 perennial plants. For a rare species, maintaining genetic diversity is very important. In this regard, the importance to the species of the first-year plants is greater than the perennials. This is another reason why ignoring first-year reproduction is erroneous. 
Let’s assume that the “five perennial plants” were all that were alive in the spring of 2000. We don’t know that, because no one surveyed that year, but that would match the assumption made above by FWS. The cyclical nature of PMV populations would still be clearly illustrated by the explosive germination event of October 2000 (TOA 2001) and the subsequent spring reproductive event involving 32,400 flowering, pod-producing plants. The February 2003 germination event taught us an important fact about PMV ecology: in contrast to fall-germinating plants, which are able to reproduce during their first season, seedlings which germinate in late winter or spring do not flower the first year, and suffer substantial losses due to summer drought conditions. However, the loss of 72,000 non-reproducing plants, or seeds from the seed bank, is minor as it could be made up by only 38 perennial plants producing 171 pods with 11 seeds each. Ecologically, the risk of the loss of 99.8% of a cohort of seedlings is one the plant can probably afford, with a seed bank as large as it possesses. These subtleties of PMV ecology, which we have documented, were ignored by FWS. They again refer to the PMV seed bank in the last sentence, ignoring Phillips and Kennedy (2002), the only study available on the subject. 
P. 31530
Here, the Federal Register notice attempts to describe the environmental conditions that confront the PMV, suggesting, without proof, that these conditions result in low population numbers and, correspondingly, make the plant vulnerable to stochastic extinction.  The following quotation is illustrative:

“Astragalus magdalenae var. peirsonii, like some other narrow endemic dune taxa, is subject to debilitating or lethal environmental conditions, such as drought or excessive unseasonal winds, across its entire range that can affect an entire cohort of plants ... Environmental conditions unsuitable for this plant can occur at irregular intervals or can persist for several years. Low numbers combined with periodic, range-wide, debilitating environmental conditions pose an ongoing potential threat to this plant.” 
It is certainly true that the PMV has existed for centuries under conditions of sparse, unreliable rainfall, searing summer heat, and blowing sand. The Algodones Dunes complex is among the harshest environments in North America.  All of the plants growing in these habitats are tough and have developed adaptations that allow them to survive – including bet hedging strategies to deal with temporal variation. 
On the other hand, the reference to “low numbers” as a threat to the PMV is simply inaccurate.  The data developed since 1998 show that the above-ground expression of the plant is largely dictated by fluctuations in rainfall.  A single wet season will produce hundreds of thousands of plants, as observed by BLM in 2004.  This statement also fails to mention the PMV seed bank, the importance of which has been stressed by Phillips and Kennedy (2002), as well as other botanists familiar with plants that must respond to sharp changes in climate. 
P. 31530
Also on page 31530, the notice makes the following statement:

“However, assertions that the reproductive success of Peirson's milk-vetch is not dependent on the longevity of individual plants but on each plant's ability to produce and drop seeds in their first year is not supported by the available documentation. First year plants produce substantially less seeds than older plants (5 fruits per plant as opposed to 171 fruits per plant) (Phillips and Kennedy 2002). TOA (2001) reported plants produce seeds their first year, however those age classes may have been misidentified.” 
The document has oversimplified the relative value of first-year and perennial plants and their contribution to the seed bank. As stated above, this can vary greatly from year to year. Again, FWS asserts that Dr. Phillips may have misidentified age classes, even more strongly here. There is no evidence for this assertion, which was proved incorrect in 2004-05. In any event, it is trivial because the data show that there were 32,400 fertile plants producing 1-2 million seeds in the spring of 2001, regardless of their age. 
P. 31530
Later on this same page, FWS attempts to discuss the importance of the PMV seed bank, only to make sweeping dismissals of the petition’s claim regarding the health of that seed bank.  For example, the notice states that (a) “the key to survival and recovery is having a large seed bank,” but that (b) “available information on the rate of seed deposition to the seed bank and the longevity of seeds in the seed bank does not support claims of a healthy seed bank.” 
This is simply inaccurate.  FWS has ignored the “available information” provided by the Phillips and Kennedy seed bank study published and provided to FWS in 2002.  This peer-reviewed study discusses and documents in detail the seed bank and its potential size. Longevity of seeds is not known, but Porter (2002) found that seeds 4 years old had a germination rate of 98% under laboratory conditions. The “conventional wisdom” is that seeds of desert plants persist for at least 10-15 years (Shreve 1964). Pavlik and Barbour (1988) found a germination rate of 76% for another species of Astragalus in the Eureka Dunes, CA after 8 years. The conclusion that the seed bank is unhealthy is entirely without foundation; in fact, the available evidence leads to the exact opposite conclusion. 
Further, the fact that the seed bank produced an estimated 286,000 plants in the Spring of 2004, as reported by BLM, also suggests that it (the seed bank) is healthy.  There is also no evidence to the contrary.

Conclusion
ASA’s petition to delist the PMV made two fundamental arguments.  First – that the original listing decision in October 1998 was in error and based on inadequate data; and second – that whatever the population status of the PMV was in 1998, the plant’s numbers as of 2001 (and 2005) are large and stable and supported by a healthy seed bank.
In the 12-month finding, FWS did not address the first question at all, except to say that the listing decision was not based exclusively on declines in the PMV population.  The fact is, FWS had no data in 1998 showing any declines in the PMV population; nor did they have any reliable accounting of the PMV population as a whole.  Not until the studies published in 2001-2005 did such data become available.  And to the extent the original listing decision was based on perceived threats to the species, these threats have not materialized; the data have been consistent and clear in demonstrating that the PMV coexists quite ably with OHVs.  As stated by Gavin Wright, the plant monitoring data simply do not support the OHV “threat hypothesis.”  
It also appears that FWS, when issuing the original listing decision in 1998, relied heavily on the 1990 ECOS study, which BLM abandoned due to survey irregularities that resulted in biased reporting.  In addition, the findings of the 1990 ECOS study have been consistently refuted by the more comprehensive (and defensible) surveys conducted by BLM between 1998 and 2004, and by the work of Phillips and Kennedy (2001 – 2005).  It would appear, then, that the petition has met its burden of showing that the original listing decision was in error and based on inadequate data.  For this reason alone, the petition should have been granted and the PMV should be delisted.
As to the second issue – whether recent data show that the species has recovered sufficiently to warrant delisting – FWS never really addressed it.  Instead, FWS engaged in game of misdirection. Rather than examine the data to determine if the PMV population was large enough and stable enough to be self-sustaining, FWS elected to debate such esoteric questions as age class misidentification, the post-dispersal fate of seeds, and the conservation status of the white faced bee and its importance to the PMV as a pollinator.  These are interesting issues for botanists to argue about, but they do not weigh heavily on the delisting question.  If the PMV population is demonstrably large, if its seed bank is demonstrably well-stocked, and if the species can access that seed bank during wet years and produce hundreds of thousands of plants, its status as a viable species is assured.  Age class identification, seed viability, and pollinators become secondary topics.  Clearly these “variables” are working sufficiently well to produce the number of plants and seeds that have been observed in the dunes over the last seven years.
Few if any plants have received the amount of high-grade scientific attention that the PMV has enjoyed since 1998. The data from these studies are remarkably consistent.  They show that the PMV population is large and healthy, its seed bank is well-stocked and periodically massively replenished, and that the perceived threats to the species – most notably OHV damage – have not been manifested, and in fact have been shown by several studies to be trivial. The available scientific studies have consistently shown that not only is the PMV not threatened, it is thriving in the Algodones Dunes. Astragalus magdalenae var. peirsonii should be delisted, allowing limited agency resources to be invested in research, monitoring, and recovery of other species that are legitimately listed as threatened or endangered.
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