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6.2.5 Project Statement #5.
Focused inventories for selected SCP Parks
Planning Cluster 5-6 (BAND, CHCU, ELMA)

Problem Statement:  In the Southern Colorado Plateau network in New Mexico there are three parks that have had some level of previous survey and that now require completion of those surveys or focused surveys on particular groups of mammals, as decided by participants at the May meeting in Moab.  These parks have varying levels of previous surveys but all three have been the beneficiaries of recent comprehensive surveys for bats.  Although ELMA has some previous coverage details are lacking in some habitats and groups.  BAND has a superficial previous survey (1970s) but needs surveys on groups other than bats.  CHCU needs work on lagomorphs, rodents, and carnivores.  These three parks are relatively large and complex and BAND in particular will be logistically challenging with ELMA somewhat less so.  Information is not sufficient to assess if there are selected species of local concern, although bats as a group are of concern, shrews are under-represented in most park work, and information on large mammals is frequently fragmentary and not well documented.  Where specific needs on sensitive species have been raised (e.g., some bat species), those concerns will be addressed as a part of the focused inventories.

Objectives:  

· Review all available historical data on status and occurrence of mammals at the parks, including copies of theses, dissertations, publications, reports, museum records of voucher specimens;

· Assess occurrence for all mammals at these parks with the goal of documenting 90% of the potential species (master list) occurring at each park, retaining vouchers as necessary or appropriate;

· Conduct field studies using a combination of random and stratified-random plots, complete censuses (for small parks), surveys in areas of special importance (identified by park staff as possible), historic sites as needed, and intuitive sampling of areas deemed to be of high mammal species richness; 

· Evaluate all sites for their potential for long-term monitoring;

· Provide a final report detailing the investigations at each park, species occurrence at the parks, management recommendations as appropriate, and comments on status of sensitive species.

Study Design And Methods:  

· Objective 1: The PI and staff will review available information at each park, request lists of voucher specimens from appropriate museums, review a master list of potential species at each park, and enter these data into a master file for each park.

· Objective 2:  Using the master list approach, as refined by the PI, species will be documented through field inventories; photographs of animals, tracks, or scat; reliable reports of species observed by knowledgeable personnel; and species reported by other agencies (e.g., state fish and game departments).

· Objective 3:  Depending upon the size of the park, availability of data upon which park area can be stratified, and possibility of conducting mammal inventories at some of the same sites used by other vertebrate studies, we will use one of the following repeatable approaches at each park: complete inventories (small parks of a homogeneous nature) and randomly-selected study areas based on stratification of the park by elevation, aspect, etc.

· Objective 4:  All sites will be evaluated during field studies and subsequent analyses for their potential to serve as long-term monitoring sites because of their uniqueness in terms of species composition, endemism, or presence of sensitive species.  

· Objective 5:  The final report, one per park, will be produced in a mutually-agreed to format with all information (species captures/site, voucher specimens, georeferenced localities, distribution maps, etc.) attached as appendices to the final report.

Partnerships:  Some of this work will be conducted under an Interagency Agreement with the U.S. Geological Survey, Fort Collins Science Center, who will serve as a partner and contribute staff time, selected equipment, and some museum services as a cost share to the project.  

Schedule:  Survey work for mammals will be conducted primarily from May to September, depending in part upon elevation and climate at the park.  Some parks may lend themselves to some “off-season” sampling of rodents, carnivores, and ungulates; for the most part, bats will be sampled during the summer months.  Known, significant wintering aggregations of bats will be censused in the winter months as appropriate.  Additional data collection from other sources (agency reports, etc.) will occur in the off-season.  Smaller parks will require fewer person-days of work, larger more complex parks will require more time; times are estimates in all cases.  Planning assumes a three-person crew at all parks.  These parks (BAND, CHCU, and ELMA) are relatively close in New Mexico and will be surveyed sequentially to reduce costs.  Comments on remoteness refer to logistical access.

	Park
	Complexity
	Person-days/yr
	Other Comments

	BAND
	High
	63
	Remote, difficult access

	CHCU
	Moderate
	36
	Mod. remote

	ELMA
	Mod. high
	54
	Remote, access difficult


Products:  This project will determine occurrence of mammals on national parks with a goal of documenting up to 90% of mammal species on each park.  Information will be contained in annual reports that report progress and problems to date, a final report in a mutually-agreed-to format, Arcview GIS themes, and MS Excel or Access databases of all mutually-agreed-to information as appendices to the final report.  The NCP I&M Coordinator will oversee that project findings and data are placed or updated in the servicewide biological databases as appropriate.  Metadata will be provided by the Principal Investigator.  Final reports will be provided at mutually-agreed-to dates so that NPS will have access to the data for continued planning.

The above information is from the original NPS proposal, cited as:

Biological Inventory of National Park Areas 
on the Southern Colorado Plateau

Aztec Ruins National Monument

Bandelier National Monument

Canyon De Chelly National Monument

Chaco Culture National Historic Park

El Malpais National Monument

El Morro National Monument

Glen Canyon National Recreation Area

Grand Canyon National Park

Hubbell Trading Post National Historic Site

Mesa Verde National Park

Navajo National Monument

Petrified Forest National Park

Petroglyph National Monument

Rainbow Bridge National Monument

Salinas Pueblo Missions National Monument

Sunset Crater Volcano National Monument

Walnut Canyon National Monument

Wupatki National Monument

Yucca House National Monument
Proposal for the National Park Service Inventory and Monitoring Office

Project Oversight and Coordination:

Dr. Ron Hiebert, Colorado Plateau Cooperative Ecosystem Studies Unit

Section Authors and other Contributors:

Dr. Michael Bogan, USGS / BRD Aridland Field Station

Dr. Anne Cully, Colorado Plateau Cooperative Ecosystem Studies Unit

Charles Drost, USGS / BRD Colorado Plateau Field Station (CPFS)

Matthew J. Johnson, CPFS

Erika Nowak, CPFS

Dr. David Mattson, CPFS

Trevor Persons, CPFS

Dr. John Spence, Glen Canyon National Recreation Area

Dr. Kathryn Thomas, CPFS

30 November 2000

Shauna--The following is from the 2001 Permit Request Form:

1.  Introduction

A. Title:  Biological Inventory of National Park Areas on the Southern Colorado Plateau

B.  Date of Proposal:  Original SCPN proposal – November 30, 2000
C.  Investigators:  

Dr. Mike Bogan, Project Leader

Arid Lands Field Station

U.S. Geological Survey

Department of Biology

University of New Mexico

Albuquerque, New Mexico  87131

Voice:  505 346-2872

Fax:  505 277-0304

Email: mbogan@unm.edu

D.  Abstract - In November 2000, 19 parks in the Southern Colorado Plateau Inventory and Monitoring Network, the Colorado Plateau Ecosystem Studies Unit, and the USGS Colorado Plateau Field Station submitted a proposal to the National Park Service for an inventory plan that would provide data on vertebrate animals and vascular plants for parks with inadequate inventories.  The plan has been approved, and funds are available.  This proposal is taken from the original, larger one; additional details about existing data, evaluation of needs, and establishing priorities can be found in the original proposal.  This proposal addresses the work on mammals that will be done in individual parks for projects beginning in 2003 and ending in 2005. 
II.  Overview

In fiscal year 2000, the Park Service received a substantial budget increase for inventory and monitoring studies, and a nationwide program to inventory vertebrates and vascular plants within the national parks was begun in earnest.  As part of this new inventory effort led by the Inventory and Monitoring office, a total of 265 National Park units (parks, monuments, recreation areas, historic sites, etc.) were identified as having significant natural resources, and these were divided into 32 groups or “networks” based on geographical proximity and similar habitat types.  The many NPS areas on the Colorado Plateau of Utah, northern Arizona, northwestern New Mexico, and western Colorado were divided into a northern and a southern network.  This proposal provides a description of biological inventory studies for some of the 19 park units in the southern Colorado Plateau (SCP) network  Details for the selection of units for inventory work are presented in the full proposal (Drost et al. 2000)

III.  Objectives

The objectives for this study are to provide inventory data on vertebrate animal and vascular plant species for certain parks in the Southern Colorado Plateau Inventory and Monitoring Network.

IV.  Methods 

The methods for each taxonomic group are described in detail under general and specific procedures outlined below.  They are designed to accomplish the goal of having 90% of vertebrate animals and vascular plants inventoried for parks in the SCP network.

A. Description of Study Areas – Work will be conducted at CHCU, ELMA, and BAND.

B.  Specific Methods for Taxonomic Groups

Mammals 

Background on plateau mammals:
The PI for mammal work on the subject parks has extensive experience with mammals on the Colorado Plateau (see Literature Cited for references by Bogan, Ramotnik, and Valdez) and this experience will facilitate mammal work during the current effort.  In terms of conservation status of plateau mammals, there are no federally threatened or endangered mammals on the Colorado Plateau other than the black-footed ferret and the Utah prairie dog.  However, states that manage wildlife on the plateau have developed lists of species of concern.  These lists are somewhat idiosyncratic (Bogan, 1998) but include many species of legitimate concern.  In particular, bats as a group are generally perceived as declining in numbers although precise data documenting long-term population declines in western bats are not available (O’Shea and Bogan, 1999).  In addition, some shrews, pikas, gophers, pocket mice, kangaroo rats, and squirrels are variously listed by the states.  Typically, rigorous data documenting declines are not available; many of the species are frequently peripheral within a given state and this accounts for their listing within that state.  

Dominant species of the Colorado Plateau include several species of Peromyscus (in some areas deer mice may account for 70% or more of captured small mammals), a modest variety of ground squirrels, three species of lagomorphs, and deer and elk.  Carnivores often seem thinly scattered but this may reflect their secretive habits.  In some parks (e.g., MEVE), away from people, carnivores (foxes, bears, mountain lions) are frequently seen.  

Uncertainties about occurrence of most mammals on the plateau are more a function of insufficient sampling for mammals, failure to retain voucher specimens that attest to the occurrence of a species, misidentification of a species when in hand, or a misunderstanding of taxonomy.  We are of the view that most species of mammals on the plateau still reside at historic localities; the exceptions to this statement are some large carnivores (e.g., grizzly bear, gray wolf) and black-footed ferrets that have been extirpated from the region.  

Sampling Overview for Mammals:
Our use of the word “inventory” as applied to mammals in this network follows the definition given in “Guidance for the Design of Sampling Schemes for Inventory and Monitoring of Biological Resources in National Parks” (Fancy et al., 2000, internal report).  Conroy and Nichols (1996) note that if the primary objective is to obtain as complete a mammal species list for an area as possible, the investigator should use a wide variety of methods for detecting animals.  In addition, the PI should use intuition and past experience to direct search efforts to specific locations where the largest number of species are likely to be recorded.  These “directed efforts” may not always yield count statistics that are useful in estimating species richness but they are appropriate when the goal is a complete species list.  Although several parks present evidence that a 90% level of documentation has been reached, this is not true for most parks.  Baseline inventories for small mammals have never been conducted on many southern Colorado Plateau parks and directed efforts conducted by knowledgeable investigators are an appropriate approach for this work.

Where possible, we will conduct inventories for mammals on plots that have been selected in a stratified random fashion.  It seems likely that stratification will be on the basis of selected landscape features (likely habitat).  Theoretically, it should be possible to “piggy back” on plots selected in a similar fashion by those working on other groups.   

The smallest of parks (e.g., 100s of ha) should lend themselves to more or less complete coverage with no need to randomly select samples.  Larger parks that are not diverse topographically can be sampled using random points in which both quadrats and starting points for work within the quadrat can be chosen randomly.  Large, topographically diverse parks with no history of baseline inventories can be stratified using elevation, aspect, or similar feature and sampling points chosen by random selection (e.g., stratified random cells within a grid of the park) to the extent possible. 

Areas that are remote, logistically challenging, or sensitive will be excluded from quadrat selection but not necessarily from inventory work as it may be possible to sample limited areas for selected species.  Several parks have been the beneficiaries of previous inventories, although rarely have inventories been conducted on random plots.  Nonetheless, studies of so-called “representative areas” have provided considerable information on mammals of the Colorado Plateau and are responsible for documenting new species on some parks.  For parks with some history of inventory, and where the previous work seems satisfactory, additional areas that have not been studied will be targeted for directed efforts.  Where possible, inventory study plots will be chosen for compatibility with long-term monitoring sites as this effort proceeds.  

Many species of mammals are habitat specialists (e.g., cliffs, marshes, streamsides, etc.) and may occur only in limited areas of a park.  Plots chosen at random, as well as designs using traps in grids, may miss such species and their habitat.  Bats that are not roosting can be captured only at sites where they come to forage and drink and not at random stations.  We concur that such special areas of focus at each park should be mapped and then evaluated as candidates for surveys in an “unequal-proportion” approach.  It seems possible that such areas may ultimately be recommended as likely candidates for long-term monitoring.  In this regard, we generally advocate monitoring of such special areas on parks rather than just simply monitoring individual species.  

Medium-sized diurnal mammals such as lagomorphs and squirrels are more likely to be observed than uncommon, small, and nocturnal mammals and certain observational techniques (e.g., line or strip transects) can be used.  Common and widespread “weedy” species (e.g., Peromyscus maniculatus) may be more likely to be captured in randomly chosen areas and such species can also dominate traplines and exclude rarer species.  Large mammals, although theoretically easy to document due to their size or aggregations, may have home ranges several times larger than small parks and may be elusive enough so that their presence has to be inferred from tracks or scats.

Methods for mammals:
Sampling strategies and methods for mammals will vary from park to park, depending upon the specific objectives as specified in detailed study plans, and perhaps upon availability of plots developed for other groups that also can be sampled for mammals.  A combination of designs and methods will provide the most complete coverage of mammals for each park.  For example, pitfalls are most effective at capturing shrews, mist nets and bat detectors for bats, various sorts of traps for small and medium-sized rodents, larger traps for some medium-sized species (e.g., rabbits), and a variety of observational and tracking methods for carnivores and ungulates.  Data on larger species (furbearers and game species) may be available from park records and state wildlife investigations.  

Inventory methods for mammals of the plateau will follow guidelines enumerated in Kunz (1988) and Wilson et al. (1996).  Kunz’ (1988) book provides details on an array of capture and research techniques for bats.  Wilson et al. (1996) provide a comprehensive collection of papers on measuring and monitoring mammalian diversity including several on aspects of design and randomization.  Estimation of species richness of mammals is still a developing field, perhaps in opposition to such studies of plants or birds.  Nichols and Conroy (1996:233) discuss various indices (which they don’t recommend) and sampling techniques but do not present examples of the various methods because they “do not know of any situations in which these estimators have been used with mammalian data.”  Neither do they discuss specific field methods because they believe that investigators interested in mammalian species richness should select methods as dictated by factors such as their experience, prior knowledge of the fauna, and the nature of sampled habitats.  

Small- and medium-sized mammals (including some ground squirrels) are effectively trapped in livetraps such as those made by Sherman or wire traps such as those made by Tomahawk and others; animals can be released unharmed following identification (Jones et al., 1996).   For inventory efforts where densities of small mammals are not required, livetraps can be effectively set in lines 150m in length in appropriate habitat with starting points determined randomly (Jones et al., 1996).  Grid designs of traps are more appropriate where densities are needed, as in long-term monitoring, but may miss some species (e.g., certain microtine rodents).  We will use two traps per station and stations will be spaced at 15-m intervals along the line and additional lines within the same habitat will be spaced at equal intervals.  Habitat complexity may require shorter intervals in some cases.  Traps will be set for three nights, baited with rolled oats in most cases, checked at least twice per day, and will be closed during daylight hours except for directed efforts on diurnal species when traps will be checked frequently to prevent mortality.  Where possible, livetraps will be set at habitat features (e.g., logs, trees, burrows) but within 2m of the station point.  Effort and catch will be quantified based on numbers of nights a given number of traps are set (trap-nights).   

In selected areas and for selected species, “snap” traps that kill rodents may be used.  To the extent possible, kill traps (e.g., Museum Specials, Victor rat traps) will be set in a fashion consistent with livetraps as described above.  Kill traps are effective for species that are reluctant to enter box (Sherman-style) traps and are useful and effective in logistically-difficult areas (e.g., cliffs) where a sufficient number of box traps may be difficult to carry or set.  A snap trap costs less than half the recommended Sherman trap (LFADTG; ca. $15.00 each) and life spans under normal usage are equivalent.  All specimens taken in “snap” traps will be saved as vouchers and deposited in the Museum of Southwestern Biology.  All rodent sampling will be consistent with published guidelines for reducing exposure of trapping personnel to hantavirus and other infectious diseases.

Bats will be sampled in several ways, depending on park size, availability of known or suspected roosts, and presence of water sources.  Where roosting sites are known or suspected the sites will be observed without disturbing the bats as the great likelihood is that such aggregations will be maternity colonies (females with young).  Such roosts can be selectively and carefully netted from the outside to determine species identification.  We may also choose to videotape exit flights of bats as appropriate.  We believe that detection of roost sites using radiotransmitters affixed to bats is a research question that generally is not appropriate for inventory purposes.  For bats roosting in small numbers, they can be hand-captured, identified, and released but such attempts should be used cautiously in maternity colonies.  On parks where bats are not readily captured, we will develop walking transects to search for bat presence based on observations of guano and insect remains.

All water sources larger than 1m (arbitrarily) will be included in the list of “unequal-sampling” focal sites, visited if possible and a decision made as to feasibility of erecting mist nets for capture.  (Most pools at “hanging garden” sites are not suitable for drinking by most bats, are typically difficult to net, and netting may damage fragile plants and substrates.)  Suitable sites (streams, creeks, stock ponds, etc.) will be netted two to three times per summer season no more often than every four to five days, depending on past success.  Where inclement weather results in low capture success the site will be revisited sooner.  Effort with mist nets will be quantified based on size and numbers of nets set each night (net-nights).  At most water sources on the plateau, 6- and 10m nets are sufficient although longer nets (14- and 20m) may be needed at times.  Bats will be carefully removed, sex, reproductive status, age, and species recorded, and released unharmed.  In some cases it may be useful to take selected measurements (mm) or body masses (g).  Where there are no water sources over which mist nets can be deployed it may be possible to net areas that intuitively appear to experienced investigators as flyways through which bats might travel.  Personnel handling bats will be vaccinated against rabies using the rabies pre-exposure regimen with subsequent testing of rabies antibody titers.

In selected parks or areas, especially those with limited roosts and water sources, it may be necessary to use a bat detector to determine the presence of bats.  Sample points or transects can be randomly selected and both species diversity and relative activity levels can be determined at a pre-determined number of points along the line.  Most North American investigators use the Australian bat detector Anabat, made by Titley.  Typically, calls are recorded on the hard drives of laptop recorders and saved for subsequent analysis.  Calls also can be saved on high-quality tape recorders or compact disk devices for analysis.  Although randomly-chosen bat detector transects may be very useful in long-term monitoring as well, a variety of caveats have been raised about their use in this fashion (e.g., O’Shea and Bogan, 1999) and we recommend that for parks on the SCP, efforts with Anabat be restricted to the identification and confirmation of bat species occurring on the park.  This should provide a more cost-effective effort, in conjunction with roost observations, searches, and netting.  Also, some species of bats have audible echolocation cries and experienced personnel can recognize those calls to help document presence of some species.  

To confirm the presence of some medium-sized terrestrial mammals and all large mammals, especially carnivores, we will use a combination of methods including historic and recent museum records, park staff and visitor files (with caution), field observations (for tracks, scat, sign) by those conducting mammal surveys, photographs, and relevant information from state fish and game agencies.  Most small parks will be too small to have any resident carnivores, rather the carnivore’s home range may encompass the park or at least the appropriate habitat components that occur on the park.  Likewise, for some larger parks and some wide-ranging species of carnivores much of the range of some species will be off the park.  Rather than mount an expensive and time-consuming effort to trap such species we recommend that other information sources be used.  We believe that this will provide a landscape-level overview of carnivore presence that should be more useful to parks in helping to understand the importance of the park to medium- and large-sized mammals within a regional context.  Larger parks will certainly have resident medium and large mammals but we recommend the same methods be used, except in the case of questions about occurrence of selected species on some parks or where identified needs exist.  

Finally, there is a suite of perhaps 20 or so medium-sized mammals, many diurnal, that are scansorial, arborial, fossorial or semi-fossorial, and aquatic.  Traps and trapping methods are available for some of these species but some of these species are difficult to trap and some require sedation for handling.  For many of these species the most cost-effective way to document presence for initial inventory is probably by observations documented with photographs by knowledgeable personnel.  If allowable, small-bore firearms, used discreetly, are a useful adjunct.  Park records may help confirm presence of some of these species as well.  For gophers, standard traps will be installed within burrows to determine species present.  Such installations typically require only minor excavation of a single point along a burrow. 

D.  Collections

Mammals – In general, most mammal work will be “capture and release.”  We anticipate releasing all captured bats unharmed except when a single voucher is required to document a particularly noteworthy range extension.  Likewise, the bulk of captured rodents will be released unharmed as well.  However, some rodents will be retained as voucher specimens, as some species (e.g., Peromyscus spp.) are difficult to identify without a cleaned skull.  For parks with little or no previous inventory work, we will retain small numbers (up to 10) of all rodent and lagomorph species as voucher specimens.  We will salvage dead animals whenever possible (e.g., road-killed animals) and will work with each park to process material they may have in freezers on-site.  We will deposit mammal specimens in the USGS Biological Survey Collection in the Museum of Southwestern Biology.  This collection is accredited by the American Society of Mammalogists (Hafner et al. 1997).  

It should be noted that properly identified voucher specimens, cataloged, accessioned, and deposited in accredited museums are fundamental to an improved understanding of occurrence and distribution of vertebrate species and plants on SCP parks.  Such specimens will allow independent assessment of the thoroughness and quality of work in the current effort.  All new inventory work on SCP parks should be properly vouchered to the maximum extent possible.  For species where it is not appropriate (e.g., protected species) or feasible (e.g., black bear or pronghorn) to take vouchers, documentation will be provided in some other form.  We will attempt to document such species with photographs of individuals, their sign, or scat  

E.  Analysis – The study will result in tabular and spatial data from animal and plant inventories in formats compatible with service-wide and network databases developed by NPS and databases maintained by the USGS/Colorado Plateau Field Station at NAU.  These data will be compiled Access and ArcView GIS formats as required by the NPS National Inventory and Monitoring Program, for incorporation into the following databases: Dataset Catalog, NPSpecies, ANCS+, and NRBib.   The resulting data bases will be provided to the parks for their use at the completion of the project.

F.  Schedule – Following are general schedules for the taxonomic groups.  We will provide a more detailed schedule when available.

Mammals – For mammals in general, we envision a seasonal two-year effort for those parks needing partial or complete inventories.  Most work will be done in the summer season (June to August) and will usually consist of one multi-day or multi-week visit to each park (length of visit dependent on park size).  A specific schedule is in development and will be forwarded to each park for discussion and concurrence.  During the two years of work we will attempt to stagger visits to each park so populations can be sampled at different times.  It may be possible to work at some parks in this network in late spring or early fall.  Work at other times of the year will depend on specific needs.  Capture of data from park records and files may be done during visits in the off-season.  

Data Management – Data management will follow guidelines from the national Inventory and Monitoring Program which include updating the NPSpecies data base, Natural Resource Bibliography, the Dataset Catalog, and to produce spatially oriented data bases for use in GIS products.  The information is to be provided to the parks in accessible formats.  Data collection and management are integral parts of the Southern Colorado Plateau inventory and monitoring program.  Efforts will focus primarily on the production of spatially oriented database tables and themes in a GIS framework, with continued work on the NPSpecies, Natural Resources Bibliography, and Dataset Catalogs.  The staff of the Southern Colorado Plateau program will work closely with the Northern Colorado Plateau program to develop database standards and formats that are compatible and to share resources whenever possible.  Additional detail about data management can be found in the earlier proposal (Southern Colorado Plateau Biological Inventory Group, 2000).

V.  Products

A.  Publications and Reports – Reports on the inventories will be prepared on an annual basis, and there will be a comprehensive final report for each taxonomic group.  There will also be tablular data, both non-spatial and spatial, as well as information in GIS themes or layers.  These reports and GIS products will be available to parks through Inventory and Monitoring and CESU websites, or by other means.  

B.  Collections – Vertebrate animal collections will be placed in the USGS Biological Survey Collection in the Museum of Southwest Biology.

C.  Data and other materials – Data will be stored at the Southern Colorado Plateau Inventory and Monitoring Network, Northern Arizona University, as well as at the National Inventory and Monitoring Program in Ft. Collins, Colorado.  The information will be available to each park through websites, or will be provided in other ways (e.g. CD’s) if necessary or desirable.  NPS data formats and standards will be followed (see previous section on products and Drost et al. 2000).
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