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My comments are provided to the Forest Service staff of Coronado National Forest at the request of 
Jim and Sue Chilton, Chilton Ranch LLC, who are the current permittees of the Montana and Jarillas 
Allotments on Coronado National Forest. The address of Jim and Sue Chilton is: Box 423, 17691 W. 
Chilton Road, Arivaca, AZ, 85601. Phone: 520-398-9194. Email: tommurabi@aol.com. 
 
 
 
Summary. 
In my review of the February 2019 Biological Assessment of the Coronado National Forest Livestock 
Grazing Program, I provide field observations of the individual, population, and/or habitat attributes of 
the three endangered plant species that indicate to me that:  

1) A consideration of individual plant (ramet) fates for the Huachuca water umbel, with cattle 
grazing and roads crossing streams, supports the may affect, likely to adversely affect 
determination. However, a consideration of the flood-scoured channel features and the 
clonal habit of this species where it occurs on CNF suggests a may affect, but is not likely to 
adversely affect, the populations of HWU on the west slopes of the Huachuca Mountains. 

2) The CNF record (Falk 1996) of the Canelo Hills Ladies’-tress on CNF downslope from the 
Canelo Work Station in Turkey Canyon suggests the text for this species should have been 
presented in the Species Evaluations, not in Appendix D. In addition, a reasonable 
determination would have been may affect, and is likely to adversely affect, CHLT on CNF, 
even with only one documented sighting made more than twenty years ago. 

3) A consideration of a striking population effect (a crash) on Pima pineapple cactus directly 
tied to the low to moderate grazing of Lehmann’s lovegrass along Duquesne Road during 
the last ten to fifteen years and the programmatic continuation of this level of grazing 
suggests the species should have been presented in the Species Evaluations, not in Appendix 
D. In addition, when considered as a population, not as individual plants, the determination 
would have been may affect, and is likely to adversely affect, PPC on CNF. More accurately, 
the determination would have been has affected, has certainly adversely affected, this 
now largely extirpated population of PPC.  

 
 
Introduction. 
Three plants are included in the Biological Assessment (the BA): Huachuca water umbel (Lilaeopsis 
schaffneriana var. recurva), an orchid, Canelo Hills Ladies’-tress (Spiranthes delitescens), and a cactus, 
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Pima pineapple cactus (Coryphantha scheeri var. robustispina). All three are listed as endangered; the 
umbel and the orchid in 1997, the cactus in 1993. 
 
Prior to writing comments to the Biological Assessment (the BA), I reviewed the published literature for 
each of the three species, looked at herbarium specimens of the species at University of Arizona and 
Arizona State University, visited with several of the land owners or stewards of the properties, and 
within the brief allotted time visited some of the localities of the plants on or nearby Coronado National 
Forest. I did not request locality information directly from the Heritage Data Management System, but 
asked for the HDMS data set that had been shared with the Forest Service. I was unable to visit the 
herbarium at the Desert Botanical Garden in large part because of no response by their staff to my 
emails sent over a seven-day period to several staff researchers. I did request unpublished reports from 
the Forest Service and US Fish and Wildlife Service that had been cited within the Biological Assessment 
or were pertinent to the three species. The reports included surveys funded at least in part with Section 
6 funds and field notes (?) made by Julie Crawford (USFWS, Arizona Ecological Services). But I did not 
receive the requested literature within the short amount of time available for the agencies to respond.  
 
Please Note: In this text, all statements copied verbatim from the Biological Assessment are in italics. 
Plant binomials are also in italics, by convention. The pages in Appendix D, The Informal Consultation 
Requests, of the BA are unnumbered.   
 
On page 4-49 of the Final ESA Section 7 Consultation Handbook, March 1998, it states: 
“If listed plant species are present in the action area, the following special provisions apply: Sections 
7(b)(4) and 7(o)(2) of the Act generally do not apply to listed plant species. However, limited protection 
of listed plants from take is provided to the extent that the Act prohibits the removal and reduction to 
possession of Federally listed endangered plants or the malicious damage of such plants on areas under 
Federal jurisdiction, …” (or in violation of any applicable State laws). 
 
In a careful reading of the BA, particularly in the determinations considered in whether the action (1) 
may affect, and is not likely to adversely affect or (2) may affect, and is likely to adversely affect, there 
are two considerations that are pertinent to how the Forest Service might determine affects.* The first 
consideration, the one used in the BA, is whether even a single plant or vegetative off-shoot of a plant 
might be harmed by the action. *The second consideration, not used in the BA, is whether the action 
will affect the population dynamics as a whole, particularly in maintaining the populations on the CNF. I 
have introduced for both the Huachuca water umbel and Pima pineapple cactus the second 
consideration. 
 
 
Huachuca Water Umbel  (HWU). 
One general observation of the Biological Assessment for the HWU is that it is borrowing concerns from 
other parts of the known range of the species and applying them to the known local populations on 
Coronado National Forest (the HWU HDMS mapped locations in Figure 14 of the BA). USFWS (1997) 
described the major threats to the species in the Final Listing. On page 13 of the BA, the threats are 
repeated as “loss of wetland habitat due to growing water demands and associated diversions and 
impoundments, overgrazing by livestock, introduction of invasive non-native plant species, and sand and 
gravel mining.” None of these threats occur in the watered canyon systems with HWU mapped in Figure 
14.  
 



Robert Schmalzel comments to the CNF Feb 2019 BA; submitted May 10, 2019 for J. Chilton Page 3 

 

On May 6, 2019, I visited the population of HWU growing along Lone Mountain Canyon from the 
Highway 83 Bridge upstream to a point one hundred meters north of the small cattle exclosure the 
Forest Service constructed on Lone Mountain stream. The length of the stream I explored was ca 500 m, 
about half (222 m) within the cattle exclosure, half outside of the exclosure. 
Although only a short exploration, several features of this explored reach are likely to be present along 
most of the 13 HWU HDMS locations in Figure 14 of the BA. 

1. Cattle are currently grazing the stream-side and stream vegetation. The vegetation in and along 
the stream has recently been closely cropped by the cattle. Several sedge species, an 
Equisetum, and several grass species including Muhlenbergia rigens were the plants closely 
cropped. I carefully examined three relatively large HWU patches immediately adjacent to 
where the other species were so closely cropped. I saw no signs of the cattle having eaten the 
leaves of this plant. HWU was untouched by the cattle even though there were many sites 
where other plants had been cropped within 5 cm of HWU plants. I cannot say whether cattle 
consistently avoid eating HWU everywhere it occurs with cattle or if this was a seasonal 
avoidance; but very careful observations are needed in more places and throughout the 
growing season to determine whether cattle carefully avoid eating this plant. As a member of 
Apiaceae, a plant family that includes water hemlock and poison hemlock (both very poisonous 
to cattle), HWU may be poisonous to cattle. Research is needed to better document the 
apparent avoidance and to characterize the poisonous or at least repellent compounds in the 
plant. 

2. Many of the HWU plants were growing in the narrow spaces between the cobblestones in the 
stream. 

3. No non-native grasses such as Bermuda grass (Cynodon dactylon) or Johnson grass (Sorghum 
halepensis) were observed along this reach of Lone Mountain Canyon.  

4. This stream channel is highly constrained by bedrock. The slopes above the channel are bedrock 
and the stream bottom is bedrock. Water is flowing at the surface in this channel because 
boulders, cobblestones, gravel and sand do not fill the channel. Some rate of transport from 
channel scouring prevents large areas of the channel from filling with material, but still results 
in segments of the channel with shallow cobblestone and gravel deposits. Upstream from the 
cattle exclosure is an alluvial basin with a large volume of sand, gravel, and cobblestones. Water 
flows out of this basin. As in other bedrock channels I have explored in Arizona, the sand and 
gravel deposits function to store and release water downstream. So the interplay of alluvial 
basins as sponges and bare bedrock channels downstream from the basinscontribute to the 
perennial or near-perennial surface flow observed in this channel.  

5. The primary difference between the vegetation inside and the vegetation outside of the cattle 
exclosure is that Muhlenbergia rigens plants within the exclosure are full size, with a full 
complement of leaves and last year’s inflorescences. Outside plants have been grazed to the 
point that grass blades are only a few centimeters in length. On this 500-m explored reach, the 
largest patches of HWU are outside of the exclosure. The HWU patch sizes and apparent vigor 
appear to be determined by the amount and distribution of larger clasts in the stream channel, 
the bedrock morphology, and the amount of sunlight reaching the patch. 

6. I examined the geology map by P. T. Hayes and R. B. Raup [1968. Geologic map of the Huachuca 
and Mustang Mountains. USGS Misc. Geol. Investigations Map I-509]. It is not straightforward 
comparing the occurrence of HWU in Figure 14 of the BA with their map, but several patterns 
do emerge with respect to where HWU occurs on the west side of the Huachuca Mountains on 
Coronado National Forest. I emphasize here that across its range in Arizona and Sonora HWU 
occurs in wetlands on a range of substrates from deep valley alluvium to bedrock. But the 
Figure 14 HWU HDMS sites are restricted to a limited set of bedrock types. The seven patches in 
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the Wakefield allotment are all on Glance conglomerate (Kg) and the Morita Formation (Km) 
except for the patch on the north side of the east cattle exclosure which appears to be on a 
deposit of andesitic lava within the Glance conglomerate (Kga). Just north of the bridge on the 
Wakefield allotment are several faults that cross the channel; these may be conveying water 
into this portion of the channel. The Kellogg allotment patch is on Morita Formation. The two 
patches in Sunnyside Canyon are both on Glance conglomerate. The north patch in Scotia 
Canyon occurs on both Glance conglomerate and the Morita Formation; interestingly a series of 
transverse dikes and sills cross the upper portion of Scotia Canyon occupied by HWU and may 
contribute to the watering of the canyon by an influence of ‘perched aquifers’ fed laterally. The 
south segment of HWU in Scotia Canyon is on several types of bedrock. The gap between the 
north and the south patches in Scotia Canyon is where the channel crosses Tertiary quartz 
monzonite (Tqm). Two other exceptions to this spatial association of water umbel on Glance 
conglomerate and Morita Formation are (1) Sycamore Spring (Lone Mountain allotment) on an 
interlayered bedrock of rhyolite, lava tuff and sedimentary rock and (2) the patch in Merritt 
Canyon near Parker Canyon Lake (Collins Lake allotment) on Canelo Hills volcanics. This is only a 
rough description of the spatial association of HWU with specific bedrock types in the channels. 
The Glance conglomerate and Morita Formation occupy a fairly large area but there appears to 
be a spatial bias against HWU occurring on several other bedrock types, notably the JTch tuffs 
and lavas, Kc (Cintura Formation), and Tqm (Tertiary quartz monzonite). 

7. The point in describing the bedrock types in the channel reaches occupied by HWU in Figure 14 
is that throughout the segments of these channels with Glance conglomerate and Morita 
sandstones-mudstones-siltstones, flood events scour the bottoms of the canyons, maintaining 
very little volume of sediments, so that water flows on bedrock. In addition, the channel sides 
are bedrock, not alluvium, and are extremely stable. Probably as yet unexplored, the 
geohydrology of the canyon systems likely include input of water from lateral dikes, sills and 
transverse faults, as well as the strongly dipping fractured conglomerate and  
sandstone/siltstone/mudstones that are perpendicular to the channel cuts.  

8. The patches of HWU occur in cobblestone fields within the shallow water. They appear to 
colonize sandy or silty substrates between floods, but the sand or silt colonizations are likely to 
be ephemeral , with the plants removed during each flood. The enduring or ‘safe sites’ for this 
clonal plant in these constrained bedrock channels appears to be the cobblestone fields 
themselves.        

 
The species-specific conservation measures described for HWU (p. 10 and 11), the threats listed by 
USFWS (1997) and again by the Forest Service in the BA (p. 13), and the concern expressed (p. 13) for 
livestock impacts are essentially disconnected from the bedrock stream systems and the occurrence of 
HWU within the stream systems on the west side of the Huachuca Mountains (Figure 14). Cattle grazing 
could be increased or decreased, exclosures could be built or not built, and there would be little effect 
on HWU patches in the floodwater-impacted, bedrock canyons on the west side of the Huachuca 
Mountains. (Sycamore Spring is the exception and is likely to benefit from exclosures and other means 
to reduce impacts to both the HWU patches and the wet soil. But this spring is not directly part of a 
floodwater system.) 
 
Specific comments to how the proposed action may affect, and is likely to adversely affect, HWU and 
its designated critical habitat (p. 16) are as follows: 
 

 Livestock herbivory to individual HWU in the action area may occur. Based on my limited 
observations, cattle actively, assiduously avoid eating HWU. The more accurate statement 
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regarding herbivory to HWU is that livestock herbivory to individual listed HWU plants is not 
expected. (This is the same language for the first criterion in the May Affect, Not Likely to 
Adversely Affect for PPC, Appendix D.)  

 Livestock may trample and consume HWU. Based on my limited observations, cattle will have 
(almost) no effect where HWU grows in cobblestone deposits in the streams. In the stream 
section I observed, cattle fed along the edge of the water but were not walking on the 
cobblestones. They may trample the HWU plants that have colonized open water (by means of 
long internodes), but these same colonizing plants are removed in the next flood event, whether 
trampled or not. Effects to HWU are expected to be discountable. Again, I found that the cattle 
in Lone Mountain stream were not eating HWU. 

 The suitability of HWU habitat in the action area may be adversely altered by grazing. Suitability 
of HWU habitat will not be adversely altered by livestock grazing in the action area. The bedrock 
canyons on the west side of the Huachuca Mountains will be largely unaffected by grazing. The 
dominant factor in maintaining habitat for HWU is the occurrence of episodic floods that scour 
the channels and rearrange sand and cobblestone bars within the stream bed. Grazing will not 
adversely alter the suitability of these floodwater-determined habitats.  

 Listed plants may be physically damaged by livestock management activities. To a limited degree 
it is possible that the plants could be physically damaged by management activities. Dirt roads 
do cross the watered stream beds. On the downstream side of the Lone Mountain Canyon cattle 
exclosure, a dirt road crosses the stream. HWU plants occur adjacent to the road where it 
crosses the stream. A number of vehicles, especially recreational ATVs, use this road as well as 
vehicles used by ranchers to transport materials as part of their livestock management activities 
(ex. repairing fences).   

 These impacts (all of the above) are not expected to be widespread or excessive…   My limited 
observations are in agreement with this statement. 

 
Threats to the species. 
On page 13 of the BA, the threats are repeated as “loss of wetland habitat due to growing water 
demands and associated diversions and impoundments, overgrazing by livestock, introduction of invasive 
non-native plant species, and sand and gravel mining.” Again, I would emphasize as a comment that 
none of these threats apply to the populations of HWU on the west side of the Huachuca Mountains. To 
my knowledge, no one is dewatering the canyons in Figure 14, so no one is directly impacting the 
hydrology of the canyons where HWU occurs. Diversions and impoundments have not been built within 
these canyons such that the canyons downstream have reduced water flow. I did not observe the non-
native Bermuda grass or Johnson grass. The non-native Nasturium was present but was not over-
topping or crowding the HWU patches. I am not aware of sand and gravel mining in the canyons on the 
west side of the Huachuca Mountains with HWU. Such mining would be evident on Google Earth, which 
I carefully examined for these flood channels. 
 
Affects to HWU. 
*First consideration. On an individual plant level (the ramet), the proposed actions (including livestock 
grazing) may result in the trampling by cattle or running over the plant by a vehicle crossing a stream on 
a forest road. Trampling and running-over of a ramet would result in a determination of may affect, 
likely to adversely affect.  
*Second consideration. The HWU is strongly clonal with a single genet (genetic individual) producing 
long exploratory stolons on the surface of the water with nodes (plantlets) and internodes. A single 
genet is likely to occupy both (1) the spaces between the cobblestones where the genet is largely 
protected from flood scouring, and (2) the open shallow water where a large portion of the ramets of 
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this plant will be removed during episodic scouring. Using the second consideration, trampling by cattle 
and crushing by vehicles at dirt road crossings would result in a determination of  may affect, not likely 
to adversely affect. 
 
 
Canelo Hills Ladies’-Tresses (CHLT). 
Botanists have observed or collected all flowering specimens of CHLT on private lands at four sites, with 
one exception (Falk 1996) on Coronado National Forest. The historic sites have been (1) private land on 
Turkey Creek, (2) CNF land on Turkey Creek, (3) Babocomari Ranch near the headquarters, and (4) 
Sheehy Spring on the San Rafael Ranch, and (5) the Canelo Hills Cienega Preserve, owned by The Nature 
Conservancy, in O’Donnell Canyon. During the time available, I visited The Nature Conservancy’s Canelo 
Hills Cienega with Peter Leiterman (the manager for TNC Preserves in SE Arizona) on April 26, 2019. With 
permission from the owner of the private land along Turkey Creek, I visited the known orchid micro-sites 
with Jim Koweek on May 4, 2019. I did not have enough time to get permission from the Babocomari 
Ranch headquarters to visit the know site on their property. Ross Humphrey declined my request to visit 
Sheehy Spring on his property in the San Rafael Valley. There was not enough time for USFWS and the 
Forest Service to provide me with copies of unpublished survey reports for this species.  
 
CHLT has been observed flowering as recently as 2017 and 2018 in the wet meadows along Turkey Creek 
(Jim Koweek, pers. comm. May 4, 2019). In TNC Canelo Hills Preserve, it was first collected by Paul 
Martin on July 7, 1968 (the first time the species was collected) and was seen and monitored for a 
number of years in the 1990s at the Preserve. However, it has not been observed flowering on the 
Preserve since the fire of April 30, 2002 (Doug Snow, volunteer at the TNC property, pers. comm. April 
26, 2019). It has been searched for during the flowering period (July-August) for at least some of the 
years after 2002 on the TNC Preserve. [I am not suggesting the 2002 fire may have extirpated CHLT on 
the Preserve. Without any information on the fate of below-ground rhizomes of CHLT, the fire is simply 
a reference point.]  A number of people participated in a survey for CHLT in the known historic sites for 
this plant near the Babocomari Ranch headquarters a few years ago. No plants were found in the survey 
(Julie Crawford, USFWS, Arizona, emailed pers. comm. May 6, 2019). Julie Crawford visited Sheehy 
Spring on Ross Humphrey’s property once (?) within the last few years and did not see any CHLTs 
flowering (Julie Crawford, pers. comm. May 6, 2019).  A few comments can be provided for the 
treatment within the BA for CHLT.  
 

1. My understanding is that a brief field report exists in the Coronado National Forest Supervisor’s 
Office (Tucson) of an observation made of 4 or 6 flower spikes of CHLT found on Coronado 
National Forest. This report (Falk 1996) described the flowering patch as being immediately 
north of the private land in Turkey Creek. This area is downslope from the Forest Service’s 
Canelo Fire Station (labeled the Canelo Work Center on the 2017 Fort Huachuca BLM Surface 
Management Status 1:100,000-scale Topographic Map). The area fenced in around the Fire 
Station is not part of a grazing allotment. According to the neighbors, the fenced area that 
includes the Falk site has occasionally been used to hold horses for both the Forest Service and 
Border Patrol. Border Patrol has not recently kept horses in this fenced enclosure at the Fire 
Station.  

2. The wet pasture in Turkey Creek where CHLT patches still occur is grazed for about 3 months 
each year. The owner (pers. comm. May 2019) said that he keeps a close watch on the 
utilization of the pasture by his cattle and moves them to a second adjacent pasture several 
times during the 3 months the pasture is grazed. The family has been the landowners of this 
property on Turkey Creek for about 110 years. The pasture with the CHLT in Turkey Creek has 
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been grazed at a similar level as seen today for that period of time (the owner, pers. comm. May 
2019).  

3. As a correction to the herbarium specimen locality for what is now TNC Canelo Hills Preserve, 
Paul Martin’s collections on July 7, 1968 and July 10, 1968, identify the site as the “Knipe 
Ranch”; Paul Martin’s thrid collection on August 27, 1969, refers to the orchid site as the “Knipe 
Cienega.”  According to the private landowner in Turkey Creek, the Knipe home site was never a 
ranch operation so should be considered only as the Knipe Place. The owner in Turkey Creek 
said that the Knipe family kept no more than a few cattle, perhaps only a cow and a calf. So the 
TNC Preserve is likely to have had a history of light grazing in the 1900s prior to its acquisition by 
TNC in 1969. 

 
The Forest Service in the Effects Analysis for CHLT in the BA reached the determination that the 
“proposed action may affect but is not likely to adversely affect,” the orchid. The first rationale for 
determining may affect, not likely to adversely affect, is that “currently, grazing does not occur in any 
occupied or potentially occupied habitat for CHLT on the CNF.” This statement is incorrect based on the 
Falk (1996) report. A patch of flowering CHLT was observed on the CNF in the SW ¼ of the NE ¼ of 
Section 4, T21S, R18E, below the Canelo Fire Station/Work Center. The site of the observed patch is not 
inside one of the grazing allotments but, as discussed above, has been grazed within the last decade by 
horses belonging to either the Forest Service or Border Patrol. Because horses occasionally are corralled 
within this small pasture, they may trample or consume CHLT. If we use three of the same criteria 
offered in the BA in the determination of effects for HWU (p. 16) but substituting CHLT for each 
criterion, we have:  

 Livestock herbivory to individual CHLT in the action area may occur. 

 Livestock may trample and consume CHLT. 

 The suitability of CHLT habitat in the action area may be adversely altered by grazing. 
Using these three criteria, the determination of effects for horses grazing at the Canelo Work Center 
pasture would be may affect, and is likely to adversely affect, CHLT. 
 
 
Pima pineapple cactus (PPC). 
I requested recent unpublished PPC monitoring and survey reports from the Forest Service. Given the 
short amount of time available, the Forest Service was unable to fulfill my request before this report was 
written.  
 
Beginning in the mid-1990s, I have revisited PPC plants originally located during Forest Service surveys 
along Duquesne Road on Coronado National Forest and I have located a number of previously 
undocumented PPC plants between the mid-1990s and the present. From the mid-1990s to the mid-
2000s, a dynamic population of about 50 to 100 PPC plants occurred within ¼-mile of Duquesne Road on 
Coronado National Forest  (The area within this ½-mile corridor along Duquesne Road extends from the 
west half of Section 2 to include Sections 3 and 4, T24S, R15E). By dynamic, I mean that of the observed 
cohort of PPC plants, some died, additional juveniles and young adults were found, and the population 
appeared to be persistent in this time interval. My last visit to the Duquesne Road population was on 
April 1, 2019. At that time, there were two ‘original’ adults remaining within the two cattle exclosures 
(from the time the exclosures were built in the mid-1990s or establishing shortly thereafter). Today, one 
of the adults is vigorous, with a very good rate of vegetative growth and 11 secondary stems produced 
by the plant. The other adult has a dead apical meristem. It is no longer able to grow or flower. It has no 
secondary stems. In addition, there are 16 PPC plants within the west cattle exclosure that I seeded 
using seeds from (then) adjacent plants with fruits that had not naturally dispersed. Of these 16 plants, 
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three have reached sexual maturity. The two adult and 16 seeded plants are currently the only PPC 
plants I have seen on Coronado National Forest.   
 
The statement is made in the third paragraph for PPC in the BA, “There are approximately 100 known 
PPC on lands managed by the CNF. The majority of the cacti occur on the Sierra Vista RD (Alisos 
allotment, Huachuca EMA), but a few individuals are on the Nogales RD (Sopori and Proctor allotments, 
Tumacocori EMA). Most of these plants have been monitored sporadically for the last 5 to 10 years.” I 
have received copies of the monitoring reports up until ca 2010 from the Forest Service for PPC plants 
along Duquesne Road. To my knowledge, there are not “approximately 100 known PPC” along 
Duquesne Road that have been monitored during the last 5 to 10 years. I requested the GPS points for 
these plants and the PPC plants recently found by the Forest Service during their PPC surveys on the 
Sopori and Proctor allotments. There has not been enough time for the Forest Service to respond to my 
request. Unless a large number of plants have been discovered in the last decade, I am inclined to 
believe there are only two rather than approximately 100 known plants along Duquesne Road. If “two” 
is closer to the actual number of PPC along Duquesne Road, the “100” is a mischaracterization of the 
status of this population on Forest land.  
 
I will add some observations relevant to the criteria addressed in the BA under the heading May Affect, 
Not Likely to Adversely Affect.  
 

1. Livestock grazing in the action area is managed in such a way that livestock herbivory to 
individual listed plants is not expected. I agree with James Heitholt statement that herbivory to 
individual PPC has not been observed on the CNF. I have monitored a large number (several 
thousand) PPC plants since 1997 in at least 30 sites in Pima and Santa Cruz counties. I have 
never found evidence of cattle eating PPC. Cattle do eat cholla and prickly pear; in at least some 
areas and time of year, this observation is easily made. Jackrabbits and collared peccaries eat 
PPC. I have found many examples of their herbivory on PPC. The examples were found soon 
after the events, with hoof marks from the peccaries at the sites and gnawing and fecal pellets 
of Lepus at the other sites. In 2018, I recorded a video clip of Lepus gnawing on a secondary 
stem of a PPC. To my knowledge, it is an accurate statement that herbivory by cattle on PPC has 
not been documented after twenty years of monitoring PPC populations in Arizona. 

2. Livestock grazing in the action area is managed in such a way that trampling of individual listed 
plants is not expected. I agree with the Forest Service’s added comment that the majority of the 
known PPC on the CNF are excluded from livestock grazing (ie. they are the two plants that still 
occur within the two cattle exclosures along Duquesne Road). Of the several thousand PPC 
plants I have monitored, I have found only one example of a cow dislodging a PPC from the 
ground. This single event was beside a corral on State Trust land. It was evident from the density 
of cow hoof prints and their direction when I found the PPC plant upside-down that cattle had 
been herded in a dense formation (‘stampeded’). In that situation, at least some cows could not 
see the ground to place their hooves. Given the number of PPC that occurred within this same 
pasture that were not stepped on or trampled by cattle, this singular case of a cow up-rooting a 
PPC in a stampede, suggests that the cow would have otherwise avoided stepping on the plant. 
On State Land in the Altar Valley south of Three Points, I have seen PPC plants growing in and 
immediately beside well-traveled cow paths. In each case, all of the spines and tubercles on the 
plants were undamaged; the plants were consistently avoided by the cattle. On the Buenos 
Aires National Wildlife Refuge in 2018, I accidently drove over a late-stage juvenile PPC that was 
growing on the edge of the dirt road. At another spot in 2018, a vehicle (possibly Border Patrol) 
drove over another late-stage juvenile PPC. Both plants in April 2019 are healthy and show no 
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damage from having been driven over with tires, aside from a few crushed spine clusters. The 
tubercles and the overall appearance of these plants are intact, healthy. Both in the Final Listing 
and in subsequent Biological Opinions, USFWS has expressed concern that PPC might be 
trampled and damaged by cows. Based on long-term monitoring of PPC, trampling by cattle is a 
very rare event and the two observations of no damage by being run over by the tires of 
vehicles suggests the plants, at least in the late juvenile or early adult stage, may be undamaged 
by being run-over.   

3. The suitability and sustainability of listed plant habitat will not be adversely altered by livestock 
grazing, in the action area. … While overgrazing has many negative effects to PPC habitat, low to 
moderate grazing may aid PPC through the creation of open areas free of competition from non-
native grasses and reduced fuels (USFWS 2017); therefore, effects to PPC due to grazing are 
expected to be insignificant.  
This is a point that is incorrect in several ways. 
1) The level of prescribed grazing of Lehmann’s lovegrass on the Alisos allotment, set at 30-

45% (Appendix A of the BA), has been demonstrably set too low for the continued presence 
of PPC along Duquesne Road. In the 1990s when I visited, I saw that cattle were grazing 
Lehmanns’ lovegrass to within one or two inches of the base of the plants on the ridges in 
the area. I would estimate the grass utilization at that time to have been greater than 80%. 
The density of Lehmann’s lovegrass (number of plants per meter-squared) was generally low 
on the ridges. Bare ground several to ten meters-squared were widely distributed across the 
ridges both in areas now within both enclosures and in at least five other large areas outside 
of the exclosures but within ¼-mile from Duquesne Road. Each of these sites supported PPC 
patches. Each and every one of these bare ridge systems is now covered with Lehmann’s 
lovegrass. I met with James Heitholt, Chris Thiel, and Angela Dahlby on April 23, 2019, at the 
Supervisor’s Office of Coronado National Forest. At the meeting, Mr. Heitholt said that 
Lehmann’s lovegrass increased significantly across the rangelands of Coronado National 
Forest in the late 1990s and early 2000s. For Mr. Heitholt, this observed increase in densities 
of Lehmann’s lovegrass was due in large part to its ability to produce seeds and establish 
seedlings in the drought. My observations on Duquesne Road match those of Mr. Heitholt - 
that the density of Lehmann’s lovegrass has increased. How it has increased on the ridges 
along Duquesne Road is where we differ. For Mr. Heitholt, it is due to seedling recruitment. 
It has to be emphasized here that Mr. Heitholt has no data to support this assertion. 
Rangeland monitoring on Coronado National Forest uses methodologies that focus on plant 
biomass (Pace method) or plant composition and general densities. But the monitoring 
methods do not include observations of demography. Which Lehmann’s lovegrass plants 
have established from seedlings and which plants have established clonally from the jointed 
nodes of flowering culms bending and rooting is not documented by the Forest Service in 
their rangeland assessments. Based on my observations from closely inspecting patches of 
Lehmann’s lovegrass on the formerly bare ridges and from pulling Lehmann’s lovegrass 
away from the PPC plants in the cattle exclosures, the majority of Lehmann’s lovegrass have 
established vegetatively, by rooting post-flowering culms, not from seed. This phenomenon 
can still be measured or described today because the culm connection persists for several 
years after the plantlet has become established. Walking across patches of Lehmann’s 
lovegrass today along Duquesne Road, there is a pronounced sensation of snagging the 
rooted culms as you move your feet through this grass. It is clonal spread by Lehmann’s 
lovegrass that has covered the bare ridges in the last 20 years. If cattle grazing had been left 
at the same previous rate, it is very likely a majority of culms would have been eaten, greatly 
reducing the rate of establishment of Lehmann’s lovegrass on the bare ridges. The 
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proportion of established Lehmann’s lovegrass plants on the ridges that have established 
from rooting culms compared to those with no evidence of originating from rooting culms 
can and should be measured at a number of sites along Duquesne Road. 

2) PPC fruits are dispersed by jackrabbits. I have recorded dispersal events (1) at about 12 sites 
and for several plants at each site in the Santa Cruz and Altar valleys in 2007 and again (2) 
for about 25 plants at multiple sites on the Buenos Aires National Wildlife Refuge in 2018. 
Jackrabbits at each site are the primary seed dispersers. I have recovered over 150 PPC 
seeds from jackrabbit dung and greater than 70% of the seeds germinate. The current 
USFWS Recovery Plan for PPC entirely ignored (my) documents in USFWS files that 
pertained to these observations. Jackrabbit pellets are consumed by Gnathamitermes; the 
seeds drop into the depression left after the removal of the pellet organic matter by the 
termites. Seedling establishment of seeds covered by 1 to 2 mm of soil on the clay-rich soils 
of the ridges along Duquesne Road is remarkably good, perhaps 20 to 40% initially. 
Jackrabbits prefer to rest (and defecate) on bare ridges. They also show an avoidance of 
dense, un-grazed or minimally grazed stands of Lehmann’s lovegrass, both along Duquesne 
Road and on the Buenos Aires National Wildlife Refuge. As Lehmann’s lovegrass increased 
during the last 15 years of reduced utilization by cattle along Duquesne Road, the stands 
have exceeded a threshold of acceptability by the jackrabbits. The jackrabbits have 
abandoned the ridgelines. In the late 1990s, ridge lines along Duquesne Road had an 
abundance of jackrabbit pellets. Today, I have searched a majority of these ridgelines, both 
within the exclosures and along the Duquesne ‘corridor’ and have found few or no 
jackrabbit pellets.  

3) For PPC to recolonize the ridgelines along this 2-mile length of Duquesne Road within the 
Alisos allotment, grazing would need to be increased to former levels and sustained for a 
number of years. James Heitholt on a site visit to the Duquesne Road cattle exclosures on 
May 19, 2017, with Chris Thiel and me expressed a lively concern for increasing grazing 
utilization in the pasture along Duquesne Road to the levels seen in the mid-1990s. I do not 
believe his concern is justified. Gravel lag has stabilized the ridge surfaces in the past and 
will play a significant role again should Lehmann’s be cropped short on the ridgelines. The 
major problems of erosion within ¼-mile of Duquesne Road arise from Forest dirt roads and 
wildcat roads that go ‘straight up’ hills, and water pull outs along Duquesne Road that were 
created/are maintained by the road grader without any provision for preventing head-cuts 
developing along the side channels where the water is diverted.  

4) In less than 20 years, the Forest Service by its management actions (the construction of two 
cattle exclosures and the significant reduction of grazing utilization of Lehmann’s lovegrass) 
has essentially extirpated PPC from the Alisos allotment along Duquesne Road. These 
actions very quickly reduced the amount of bare ground and the visibility and mobility 
afforded to jackrabbits on formerly well-grazed Lehmann’s lovegrass stands. By loss of bare 
ground and the avoidance of these same areas by jackrabbits, PPC population recruitment 
stopped and the population is now represented by only two (?) known adult plants along 
Duquesne Road. 

 
4. Listed plants will not be physically damaged by livestock management activities. I agree with the 

Forest Service’s statement regarding its evaluation of potential impacts from range/water 
developments to PPC on the allotments. I would add one comment, that PPC plants less than 
about 5 cm are seldom located during a survey for this plant.  
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To reiterate, based on the long-term monitoring of PPC along Duquesne Road coupled with the recent 
10 to 15 years in which low to moderate grazing occurred, this level of grazing has not aided “PPC 
through the creation of open areas free of competition from non-native grasses and reduced fuels.” Only 
by not reporting in the BA the PPC population crash along Duquesne Road, the Forest Service has arrived 
at a glossed conclusion:  “therefore, effects to PPC due to grazing are expected to be insignificant.” The 
Duquesne Road population of PPC monitored by the Forest Service has undergone a well-documented 
crash from about 100 plants to 2 plants today.  
 
PPC needs patches of bare ground to establish; jackrabbits need the same bare ground as safe areas. 
These bare areas have been lost to Lehmann’s lovegrass between 1995 and 2019. They are no longer 
bare. To ignore these outcomes and instead to continue to subscribe to low to moderate grazing as 
something that may aid PPC disregards the intent of the Endangered Species Act by the Forest Service 
and USFWS. Effects to PPC by under-grazing in this specific case have been significant and swift along 
Duquesne Road. Properly, this species should have been treated in the Species Evaluations, not in 
Appendix D. The grazing program by CNF has indeed affected, and has adversely affect PPC along 
Duquesne Road because of insufficient forage utilization where Lehmann’s lovegrass dominates. 
 
 
 
A few final comments concerning these three species in the BA. 

 The text for these three plants in the BA is written as if there is ‘take’ or harm to plants. My 
understanding is that the Endangered Species Act reserves ‘take’ for animals only. I was unable 
in the amount of time after my request to the Forest Service to obtain a copy of the 
“streamlined” guidance that the USFWS has required the Forest Service to use in developing 
their BAs. I do not know if the current guidance document addresses the issue of ‘take’ as it has 
been applied in the BA to plants. It is strange to arrive at a may affect, likely to adversely affect 
decision if cattle steps on a clonal mat of HWU when the mat is clonal, not made up of a set of 
independent genets.  

 The BA, in considering whether an action may affect, is ignoring effects to population 
performance, demography, or life-history of the plants involved. This is brought home most 
clearly in the case of PPC. In order for PPC to persist along Duquesne Road, the Forest Service 
and USFWS must come to the realization that high, sustained forage utilization of Lehmann’s 
lovegrass by cattle in this pasture (within the Alisos allotment) is the only way to set up 
conditions for recolonization of the ridges by PPC. Regarding the BA’s determination of may 
affect, not likely to adversely affect, for PPC, I would strongly suggest the Forest Service move 
the section they have written for PPC out of Appendix D and into the Species Evaluations for 
Plants.  The current and proposed levels of grazing utilization on the Alisos allotment within ¼-
mile from Duquesne Road represents a level that demonstrably has affected, has certainly 
adversely affected the population of this PPC (the *Second Consideration) . The Forest Service 
staff (from what I learned during the April 23rd meeting) indicated that considerations of effects 
on populations would be assigned to species recovery and as such would not be included in a 
biological assessment. However, in an on-line February 6, 2019 Guidance for Preparing a 
Biological Assessment, issued by the USFWS Field Office for the Upper Midwest Ecological 
Services, the agency asks that the population status and trend be included in the document, if 
known.  This appears to refer to the population status within the action area, not for the species 
as a whole. 

 Increased transparency is important for an endangered species, even when that species occurs 
only or largely on private land. That CHLT has not been seen for over 15 years on the TNC 
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Preserve and has not been seen for years on the Babocomari and San Rafael ranches can be 
easily stated. That update would likely have resulted in the text not including the description of 
mowing on the TNC Preserve as if it were part of an active management program for an extant 
population (or at least would have cast mowing as largely aspirational at this point in time). 

 For the HWU, the BA would have been a stronger document if it clearly separated the threats 
outlined for HWU along the San Pedro River and other alluvial systems from considered threats 
in the bedrock channels on the west side of the Huachuca Mountains. Bedrock channels that 
have all of the hallmarks of repeat scouring by flood events are really quite different systems 
with very different (and largely undescribed) elements from those systems elsewhere in Arizona 
where HWU occurs. 


