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EXECUTIVE SUMMARY 

Current Status: The Ute ladies ' -tresses (SDiranthes diluvialis )  is an orchid 
that occurs in relatively low elevation riparian ,  spring , and lakeside wetland 
meadows in three general areas of the interior western United States : near the 
base of the eastern slope of the Rocky Mountains in southeastern and central 
Wyoming and north-central and central Colorado,  and Montana;  i n  the upper 
Colorado River basin , particularly in  the Uinta Basin; and along the Wasatch 
Front and westward in the eastern Great Basin , in  north-central and western 
Utah and extreme eastern Nevada.  The total population i s  approximately 20 , 500 
individual s .  The riparian and wetland habitats required by thi s  species have 
been heavily impacted by urban development , stream channelization , water 
diversions and other watershed and stream alterations that reduce the natural 
dynamics of stream systems , recreation ,  and invasion of habitat by exoti c  
plant species . These activities are expected to intensify ,  threatening 
remaining Ute ladies ' -tresses populations and habitats . 

Habitat Requirements and limiting Factors: The Ute ladies ' -tresses i s  endemic 
to moist soils in  mesic or wet meadows near springs , lakes , or perennial 
streams . The elevational range of known Ute ladies ' -tresses occurrences i s  
4 , 300 and 7 , 000 feet ( 1 , 3 10 to 2 , 134 meters ) . Most of the occurrences are 
along riparian edges , gravel bars , old oxbows , and moist to wet meadows along 
perennial streams , but some localities in the eastern Great Basin are in  
similar situations near freshwater lakes or springs . Ute ladies ' -tresses seem 
to require ·permanent sub-irrigation · ,  indicating a close affinity with 
floodplain areas where the water table is  near the surface throughout the 
growing season and into the late summer or early autumn . The orchid occurs 
primarily in areas where the vegetation is relatively open and not overly 
dense or overgrown , although a few populations in eastern Utah and Colorado 
are found in riparian woodlands . Plants usually occur i n  small scattered 
groups and occupy relatively small areas within the riparian system . These 
preferred habitat features imply that the orchid requires early to mid-seral 
r ipar i an habi tats created and maintained by streams active within thei r  
floodplains . Suitable orchid habi tat is being reduced in area and becoming 
increasingly fragmented due to conversion of land to urban and suburban u ses 
and certain water and stream system management practices associated with 
municipal , agricultural , and recreational uses . The naturally small size and 
scattered distribution of Ute ladies ' -tresses populations makes the species 
particularly vulnerable to the effects of habitat fragmentation and overall 
decline of suitable habitat . 

Recovery Objective: The continued existence of the Ute ladies ' -tresses along 
a stream system and in floodplain wet meadows requires either 1 )  direct 
manipulation of habitat to maintain necessary hydrologic and vegetation 
community conditions or 2 )  assurance of the continual creation and evolution 
of favorable habitat conditions resulting from natural stream dynamics . Of 
these options , the latter, ensuring the conditions that allow natural stream 
dynamics to create and maintain preferred orchid habitat , i s  i n  the long run 
the most dependable and ecologically desirable way to guarantee the viability 
of the orchid i n  perpetuity . Recovery objectives for the Ute ladies ' -tresses 
include: 
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1. Obtaining information on life history , demographics , h abitat 
requirements , and watershed processes that will allow speci fication of 
management and population goals and monitoring progress . 

2 .  Managing watersheds to perpetuate or enhance viable populations o f  the 
orchid . 

3 .  Protecting and managing Ute ladies ' -tresses populations i n  wet meadow, 
seep , and spring habitats . 

Acti ons Needed: 

1 .  Define , manage,  and restore watersheds , using watershed-based 
interagency , interdisciplinary teams as evaluation and planning aids . 

2 .  Implement interim recovery actions for orchid populations associated 
with natural stream systems until watershed interdisciplinary teams are 
able to conduct evaluations and make planning and management 
recommendations . 

3 .  Identify ,  protect , and manage populations that occur in wet meadow , 
seep , and spring sites . 

4 .  Develop orchid population and habitat recovery goals  and delisting 
criteria incorporating information from watershed evaluations and 
genetic , life history ,  ecology, and h abitat management studies . 

5 .  I nventory remaining potential habitat . 

6 .  Conduct genetic , life history , ecology, and h abitat management studies . 

7 .  Reintroduce orchids into appropriate sites . 

8 .  Conduct public education on  watershed and riparian area management , use 
of recovery and interdisciplinary teams , and orchid ecology . 

Date of Recovery: Unknown 

Total Cost of Recovery: Unknown 
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PART I INTRODUCTION 

The Ute l ad i es ' -tresses (Sp i ranthes d i l uvi alls) was l i sted as a thre atened 
spec i es on January 1 7 ,  1992 ( 57 FR 2053) under the authori ty of the Endangered 
Speci es Act of 1 973 (Act) , as amended . The U . S .  Fish and W i l dl i fe Service 
(Servi ce) i s  responsi bl e for preparing a recovery pl an and guidi ng acti ons 
that wi l l  restore popul ations and remove threats such that the spec i es  no 
l onger requires protecti on under the Act and can be removed from the l i st of 
threatened spec i e s .  This recovery pl an descri bes recovery goal s and d i scusses 
how they may be ach i eved so that the Ute 1adies' -tresses can be removed from 
the l i st of threatened pl ants . 

A. Descripti on 

� d i1uv i a1 i s  i s  a perenn i al , terrestrial orchid with stems 20 to 50 cm (8 to 
20 i nches ) tal l ,  ari s i ng from tuberous1y thi ckened roots . Its narrow ( 1 . 0  cm 
( . 39 i nches» l eaves can reach 28 cm ( 1 1  i nches) l ong . Basal l eaves are 
l ongest and become reduced i n  size up the stem. The fl owers cons i st o f  few to 
many smal l white or i vory fl owers cl ustered i nto a spi ke arrangement at the 
top of the stem . The spec i es i s  characterized by whiti sh , stout , ringent 
(gapi ng at the mouth) fl owers . The sepal s and petal s ,  except for the l i p are 
rather strai ght , al though the l ateral sepal s are vari ably ori ented , these 
often spread i ng abruptly from the base of the fl ower; sepal s are free to the 
base . The rach i s  i s  pubescent with the l ongest tri chomes 0 . 2  mm (0 . 008 
i nches) l ong or l onger, usual l y  much l onger . It bl ooms , generally,  from l ate 
Jul y through August . However, dependi ng on l ocat i on and cl i mati c  cond i t i ons , 
Ute lad i es '-tresses may bl oom i n  early July or may sti l l  be i n  fl ower as late 
as earl y October.  

B .  Taxonomy 

Pri or to the descri pt i on of � d iluvia11s i n  1984 , workers i n  Orchidaceae had 
tri ed to accommodate spec imens from the West i n  three taxa of whi te-fl owered 
Spi ranthes orch i ds :  Spi ranthes cernua l . C .  Ri chard , Spi ranthes romanzoffi ana 
Cham i sso , and Spi ranthes porri fol i a  l i ndley. 

In 1980 , a spec i men of Sp i ranthes was col l ected near Gol den , Colorado , that 
appeared to be � cernua . In  1981 , live pl ants were col l ected at that s i te 
and sent to Dr . Charl es J .  Shevi ak,  who init i ated stud i es on the genus 
Spi ranthes i n  the earl y 1970 ' s ,  for exami nat i on .  I n  1982 and 1 983 , Dr . 
Shevi ak vi s i ted Colorado and Utah . After exami n i ng herbari um speci mens and 
l i ve spec i mens i n  the fi el d and after cytol ogi c study , Dr . Shevi ak was 
convi nced that the Col orado-Utah pl ants were a new spec i es , wh i ch he descri bed 
i n  1 984 (Shevi ak 1984) . The type l ocal i ty i s  al ong Cl ear Creek west of 
Gol den . 

In  h i s  ori g i nal descri pt i on ,  Shevi ak ( 1984) suggested that � diluv i al i s  
resulted from the hybri dizati on of Spjranthes magn i camporum and � 
romanzoffiana duri ng a P l e i stocene pl uvi al peri od when the regi on supported 
l ush grassl ands and the two parent speci es woul d have been sympatri c or 
parapatri c .  Under a cool er and wetter climate , � romanzoffiana woul d have 
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occurred at l ower el evat i ons . As the cl i mate became dri er, the boreal �. 
romanzoffi ana retreated to h i gher el evat i ons and �.  magn i camporum retreated to 
the eastern Great Pl ai ns . �. d i l uvjal i s  persisted i n  warm wet s i tuat i ons , 
eventual l y  becomi ng more l i mi ted to scattered areas of permanent moi sture . 

Morphol ogical l y ,  �.  dilyvial i s  is  i ntermedi ate between its putative 
progeni tors . � romanzoffi ana i s  a montane pl ant of moi st areas al ong streams 
and near l akes ,  rarely found bel ow 2 , 438 meters (8 , 000 feet) i n  Col orado,  and 
widely distributed across the northern part of the conti nent and i n  the 
western mountains to Arizona . � romanzoffi ana has a t i ght hel i x  of i nfl ated , 
ascending fl owers around the spi ke , l ateral appressed sepal s ,  and a pandurate 
lip .  � magni camporym i s  a pl a i ns pl ant of moi st areas , whi ch has nodd i ng ,  
tubul ar fl owers , wi th free and ascendi ng l ateral sepal s ,  and an ovate to 
l anceol ate l i p .  The center of d i stribut i on of �. magn i camporum i s  i n  the 
M i dwest , rangi ng from Texas to North Dakota.  Di sjunct popul ati ons i n  the Ri o 
Grande Val l ey of New Mexico may indicate a once l arger d i stri bution for the 
spec i e s .  � d i l uv i al i s  has fl owers faci ng d i rectly away from the stal k ,  
nei ther ascendi ng nor nodd i ng ,  appressed o r  free l ateral sepal s ,  and a l i p 
i ntermedi ate i n  shape between those of the putat i ve parents . 

See Append i x  I for further di scussi on on Ute l ad i es ' -tresses taxonomy . 

c. Di stribution 

Popul ati ons of �.  d i l uv i al i s  occur in rel ati vely l ow el evat i on ri pari an , 
spri ng , and l akes i de wetl and meadows i n  three general areas of the i nterior 
western Uni ted States : near the base of the eastern sl ope of the Rocky 
Mounta ins  i n  southeastern Wyomi ng and north-central and central Col orado; i n  
the upper Col orado Ri ver bas i n ,  parti cul arl y i n  the U i nta Basin ;  and al ong the 
Wasatch Front and westward in the eastern Great Basin , in north-central and 
western Utah and extreme eastern Nevada.  In  1994 , the  known range was 
expanded northward by di scoveri es i n  central Wyomi ng and western Montana .  
Fi gure 1 shows the di stri but i on o f  the Ute l ad i es ' -tresses orch i d  i n  the 
western Uni ted States excl ud i ng the Montana occurrence . 

The eastern most l arge popul at i ons are l ocated i n  mes i c  ri pari an meadows of 
rel i ct tal l -grass pra i ri e and irri gated pastures near South Boul der Creek �t 
the southeast edge of Boul der, Boul der County , Col orado , and i n  mes i c  meadows 
i n  the ri pari an woodl and understory al ong Cl ear Creek i n  adj acent Jefferson 
County , Col orado . 

The l argest popul at i ons are managed by the C ity of Boul der Open Space 
Department and the C ity of Wheat Ri dge , Col orado . A few pl ants are known from 
the l ower reaches of Cl ear Creek Canyon , west of Gol den , signi fi cantly 
upstream from the l arger popul ati ons near Gol den and Wheat Ridge . Smal l er 
popul ati ons are currently known from pri vate l and al ong St . Vrai n Creek ,  near 
Hyg i ene , Boul der County (di scovered 1992) ;  on property owned by Col orado State 
Un i vers i ty near the Cache La Poudre Ri ver at the northwest edge of Fort 
Col l i ns , Wel d County (di scovered 1993) ; and on state-owned l and al ong Bear 
Creek,  Goshen County,  Wyoming (discovered 1993) . Hi stori c col l ecti ons  were 
made i n  1856 al ong the South Pl atte Ri ver , most likely near the mouth of Crow 
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In  preparation 

F i gure 1 .  Di str i bution of current and h i stor i cal occurrences of the Ute 
l adi es'-tresses (� di l uvi al i s )  i n  Nevada ,  Utah , Colorado , and 
Wyomi ng as of June , 1994 . Di scover i es made dur i ng the 1 994 fi eld 
season i n  Wyomi ng and Montana are not i ncl uded . 
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Creek; and i n  1896 at Camp Hardi ng i n  southwest suburban Col orado Spr i ngs , El 
Paso County (Jenni ngs 1989 , 1990) . 

Two popul ati ons di scovered i n  1994 expand the known range of the Ute l ad i es ' 
tresses cons i derably to the north. One popul ati on was found al ong Antel ope 
Creek ,  a tri butary to the Cheyenne Ri ver, i n  northwest Converse County , 
Wyomi ng ( E .  Nel son , Rocky Mountai n  Herbari um, in l i tt .  1994) . One popul ati on 
was d i scovered i n  an ol d meander scar of the Jefferson Ri ver i n  Jefferson 
County, Montana (B. Hei del , Montana Natural Heri tage Program, i n  l i tt . 1 994) . 
Both of these d i scoveri es are i n  the Mi ssouri Ri ver drai nage .  

The central popul ati ons of  the orchi d  are i n  wet or mesi c  r i pari an meadows or 
i n  understory wetl and meadows of ri pari an woodl ands i n  the Col orado Ri ver 
drai nage of eastern Utah. 

Several popul ati ons occur al ong the Green Ri ver bel ow Fl ami ng Gorge dam :  two 
on Federal l ands admi n i stered by the Bureau of Land Management and one on 
pr i vate l and i n  Browns Park in Daggett County; one i n  Isl and Park; and one 
south of the Spl i t  Mountai n  Gorge,  the l atter two wi thi n  Di nosaur Nati onal 
Monument. Add i t i onal popul ati ons occur wi th i n  Di nosaur Nati onal Monument on 
smal l tri butari es to the Green Ri ver : one in Hog Canyon , one i n  adj acent Cub 
Creek and one i n  Orchi d  Draw. 

� d i l uv i al i s  popul ati ons occur on al l the major drai nages to the Green Ri ver 
al ong the south sl ope of the U i nta Mountains i n  the northern porti on of the 
Ui nta Bas i n .  A smal l popul ati on occurs al ong Brush Creek on  Bureau o f  Land 
Management l ands . Two popul ati ons occur i n  the Ashl ey Creek drai nage : a 
smal l popul at i on on pr i vate l and adj acent to Ashl ey Creek, and a large 
popul ati on i n  wetl ands recently devel oped i n  an abandoned gravel p i t  on 
Federal l ands admi n i stered by the Bureau of Recl amat i on .  A l arge popul ati on 
occurs al ong the U i nta Ri ver and i ts tr i butary, the Whi terocks Ri ver , 
pr i mar i l y  on Ute tr i bal l ands . Popul ati ons occur al ong the Lake Fork Ri ver 
above i ts confl uence wi th the Yel l owstone Ri ver ,  mostly on pr i vate lands . A 
l arge popul at i on occurs  al ong the Duchesne Ri ver from the v i c i nity of i ts 
confl uence wi th the Str awberry Ri ver upstream to the l ower porti on of Rock 
Creek, mostl y on pr i vate l ands . A smal l popul ati on occurs on pr i vate l ands 
along Currant Creek, a tri butary of the Strawberry Ri ver . 

Outside of the Ui nta Bas i n ,  two smal l outl i er popul ati ons exi st i n  the 
Col orado Ri ver Bas i n  i n  south-central Utah . One smal l popul ati on occurs al ong 
the Fremont Ri ver i n  Capi tol Reef Nati onal Park , Wayne County and the second 
l arger popul ati on on Bureau of Land Management admi n i stered l ands al ong Deer 
Creek , near Boul der ,  Garfi el d County . Al l Col orado Ri ver Bas i n  populat i ons 
have been d i scovered s i nce 1977 (Coyner 1989 , 1990 ; Hei l  1 988 ; Jenni ngs 1989 ; 
U . S .  Fi sh & Wi l dl i fe Serv ice 1991 ; Frankl i n  1993) . 

The western-most popul at i ons of �. d i l uvi al i s  occur i n  r i par i an ,  spr i ng ,  and 
l akes i de wet or mes i c  meadows al ong the Wasatch Front and i n  the eastern Great 
Bas i n  of western Utah and adjacent Nevada.  Two are i n  wetl ands on pr i vate 
l and adj acent to Utah Lake i n  Utah County,  Utah . In 1992 , several orch i d  
popul ati ons were d i scovered o n  the Ui nta Nati onal Forest i n  the Span i sh Fork 
Ri ver drai nage ,  pr i mar i ly al ong the Di amond For k  tr i butary . Smal l er stands 
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occur downstream on pri vate l and adj acent to Span i sh Fork ( Stone 1 993) . I n  
1 993 , these l ocat i ons were revi s i ted and the popul ati ons al ong the Di amond 
Fork Ri ver were found to be qui te l arge ( l .  Gecy , RMI , in l i tt . 1 994) . A 
smal l popul ati on has been l ocated al ong the Provo Ri ver near Heber C i ty ,  
Wasatch County . A smal l popul ati on occurs at Wi l l ow Spri ngs ,  near the desert 
comm un i ty of Cal l ao ,  Tooel e County (Doug Stone , Utah Natural Heri tage Program, 
pers . comm. 1994 ) . 

Four add i t i onal popul ati ons are known h i stori cal ly ,  but are bel i eved to be 
exti rpated . Speci mens were col l ected i n  Ogden , Weber County , i n  1887 , but 
pl ants have not been rel ocated (Shev1ak 1984 ) . In Sal t lake County , pl ants 
were observed i n  wetl ands near the Jordan Ri ver as recently as 1 953 and i n  Red 
Butte Canyon i n  1966 . Near the town of Panaca , l i ncol n County , Nevad a ,  pl ants 
were seen i n  1 936 i n  a wet meadow i n  the drai nage of Meadow Val l ey Wash . 
Recent searches for these popul ati ons have been fru i tl ess (Coyner 1 989 , 1 990 ; 
Jenn i ngs 1989 , 1990 ; U . S .  Fi sh & Wi l dl i fe Servi ce 1 991; Stone 1993 ) . 

The popul ati on s i zes as of the most recent census are shown i n  Tabl e 1 for 
each watershed i n  whi ch the Ute l adi es'-tresses occurs . 

Tabl e 1 .  Approxi mate popul ati on s i ze of the Ute l ad i es ' -tresses as 
i ndi cated by the number of fl oweri ng i nd i v i dual s .  Numbers are 
from the most recent censuses avai l abl e for each watershed . 

WATERSHED POPULATION SIZE 

West Desert 1 

Duc hesne 4 , 600 

Mai nstem Green 1,600 

Di rty Devi l 2 

Escal ante 500 

Utah lake 7 , 000 

Boul der Creek/St . Vrain  5 , 500 

Cl ear Creek 1 , 200 

Cache/Poudre Ri ver 13 

Horse Creek 16  

Cheyenne Ri ver 24 

Jefferson Ri ver 71 

TOTAL- 20 , 500 

• Rounded to nearest 100 
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In  addi tion to the known range of the speci es , i t  i s  poss i bl e  that 
und i scovered popul at ions occur el sewhere i n  Wyomi ng (southeastern quarter , 
along the Green Ri ver upstream of Fl ami ng Gorge Reservo ir ,  along the Larami e 
Di v i de ,  along the Powder Ri ver and tr i butar i es ,  and along the Cheyenne Ri ver ) , 
Color ado ( Pawnee grassl ands area i n  the northeast , west slope - especi al ly 
northwest portion , and along the base of the Front Range between Fort Col l i ns 
and Pueblo ) , Montana (Mi ssour i  Ri ver tr i butar i es such as the Jefferson and 
Yel lowstone Ri vers) , and Utah/Nevada/Idaho (Ui nta Bas i n ,  north of the Wasatch 
Front along tr i butar i es ,  such as the Bear Ri ver ,  flowi ng westward toward the 
Great Sal t Lake or Snake Ri ver i n  Idaho , low el evation wetl ands i n  western  
Utah and Nevada i n  s imi l ar habi tat to the Cal l ao occurrence and the h i stor i cal 
occurrence at Panaca) . 

D .  L i fe Hi story/Demography 

Very l i ttl e i s  known about the l i fe h i story and demography o f  the Ute l ad i es ' 
tresses . Research was i n i ti ated i n  1991 at Di nosaur National Monument and i n  
1 986 at C i ty o f  Boul der Open Space to l earn about l i fe h i story, demogr aph i cs ,  
habi tat r equirements , and habi tat management . The fol lowi ng i nformation 
i ncl udes prel i mi nary resul ts from that research and associ ated l i ter ature 
searches , as wel l as observations from others  who have wor ked wi th the orchi d  
over some years . 

Orchi ds gener al ly  have very smal l seeds requ ir i ng speci fi c symbiot i c  
associ at ions wi th mycorh i zal fungi for germi nation (Ardi tt i  1 992) . Many 
spec i es of Spir anthes are i n i t i al ly saprophyti c ,  underground pl ants that 
per s i st for many years before l eaves emerge above ground . The mycorh i zal 
stage i s  reported to last for 8 years  i n  Spiranthes spiral i s ,  and green l eaves 
are first produced 1 1  years after germi nation (Wel l s  1967 , 1 981 ) .  The fungal 
assoc i ate may still pl ay an i mportant rol e  i n  the survi val of mature pl ants . 
Nutr i ents der i ved from a fungal symb iont may al low some orch i d  spec i es to 
remain underground wi thout above ground growth for one year or longer . �. 
spiral i s  i nd i v i dual s rarely flower i n  consecuti ve years or under unfavorabl e 
condi tions , and may survive due to their rel ationsh i p  wi th mycorhi zal fungi 
(Wel l s  1 981 ) . � d i l uvi al i s  may have a s imi l ar l i fe hi story (Tamara Naumann , 
C i ty o f  Boul der Open Space Department , per s .  comm .  1991 ) . Observations of 
i nd i v i dual ly  moni tored Ute l adies ' -tresses pl ants in Utah and Colorado have 
demonstr ated that a pl ant can rema i n  dormant (wi thout above ground growth) for 
at l east one growi ng season (Arft 1993 , Lynn Ri edel , National Park Service ,  in 
l i tt . ,  1 993) . Stud i es of � magni camporum i n  western Kansas and Nebr aska 
report that the orchi d  may bloom as rarely as once i n  20 years  (Magrath 1973 ) . 
The mean expected l i fe span ( longevi ty) of �. spiral i s  pl ants studi ed by Wel l s  
( 1 967 ) over a n i ne year per iod was cal cul ated to be more than 50 years . 

Vegetati ve pl ants average between 10-15 cm i n  hei ght , but can reach up to 35 
cm. The i nflorescence beg i ns to emerge i n  June or July and can reach 1 2-45 cm 
tal l , produci ng tubul ar whi te flowers arranged i n  a spiral . The orch i d  
typi cal l y  begi ns flower i ng at the end o f  Jul y and conti nues unt i l  early  
September , dependi ng upon moi sture and l i ght condi tions . Shaded pl ants tend 
to flower l ater . Fru it  set occurs i n  l ate August through September (Jenni ngs 
1990 , Arft 1993) . At the end of the growi ng seaso n ,  smal l (0 . 5-2 cm) l eaf 
rosettes often emerge at the base of orchi d  pl ants and per s i st through the 
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wi nter months. Two or more pl ants often occur i n  cl umps . It i s  not known 
whether these cl umps are compo sed of separate i nd iv idual s o r  whether al l ari se 
from a s i ngl e underground organ . "" 

Reproduction appears to be stri ctly sexual , wi th bumbl e bees (Bombus spp . ) as 
the pri mary pol l i nators (Dresl er 1981 , Shev i ak 1984 , Si pes et al. , 1 993 ) . 
Flowers are protandrus ( functional ly  mal e fi rst and then femal e ) . The 
i nflorescence al ways beg i ns bloomi ng wi th the bottom flower and proceeds 
upwards , sequenti al ly. These features tend to maximize outcro ss i ng due to the 
tendency of bees to v i s i t  the bottommost flower fi rst and then proceed 
vert i cal ly  up the spi ke. Successful conservation of the o rchi d  wi l l  requi re 
protecti ng pol l i nator habi tat i n  and around orchi d  popul at ions and sui tabl e 
habi tat. 

The apparent tendency for popul ations of  the Ute l adi es'-tresses to fl uctuate 
dramati cal l y  from one year to the next makes i t  di ffi cul t to assess the 
popul ation status and d i stri bution. Due to the d i ffi cul ty i n  fi nd i ng 
vegetati ve i nd i v i dual s ,  mon i tori ng i s  typi cal l y  done by counti ng the number of 
floweri ng i nd iv i dual s. Moni tori ng at the Van Vl eet popul ation by the C i ty of  
Boul der Open Space Department has been conducted s i nce i ts d i scovery in  1986 , 
wi th the exception of 1991 . Duri ng that t ime ,  apparent popul ation s i ze ,  as 
i nd i cated by the number of floweri ng i nd iv idual s ,  has gone from a h i gh of  
5 , 435 in  1986 to a low of 1 , 137 in  1989 (Arft 1993) . 

Prev ious work by Wel l s  ( 1981 )  on �. sD i ral i s  i ndi cated that popul ation s i ze 
d i d  not fl uctuate when both floweri ng and vegetati ve pl ants were surveyed . 
Prel i mi nary resul ts exami n i ng both vegetati ve and floweri ng i nd i vi dual s at the 
Van Vl eet s i te and at D inosaur National Monument suggest that popul ation s i ze 
of  the Ute l ad i es'-tresses i s  mere stabl e than i ndi cated by mon i tori ng only 
floweri ng i nd i v i dual s (Arft 1993 , Ri edel 1992) . 

Research i s  necessary to el ucidate the early l i fe h i story stages of the Ute 
l adi es'-tresses (from seed d i spersal to seedl i ng emergence and from seedl i ng 
emergence to mature reproducing i nd iv idual ) ,  i denti fy l i mi t i ng or vul nerabl e 
stages ,  and understand factors i nfl uenci ng successful compl etion of each life 
h i story stage . No matter what the origi nal cause {s )  of reducti ons i n  
popul at ion that resul ted i n  l i sti ng as a federal ly  threatened speci es , 
i mprovi ng popul ation status wi l l  requ i re i denti fyi ng vul nerabl e and l i mi t i ng 
l i fe h i story stages and i mpl ement i ng measures to enhance the successful 
passage of i nd i v i dual s through those stages (Schemske et a1 . 1994) . 

E. Habi tat/Ecology 

� di1uvi al i s  i s  endemi c to mo i st so i l s  i n  mes i c  or wet meadows near spri ngs , 
l akes ,  or perenn i al streams. The e1evat iona1 range of known orchi d  
occurrences i s  4 , 300 and 7 , 000 feet ( 1 , 310 to 2 , 134 meters ) (Stone 1993 ) . 
Mo st o f  the occurrences are along ri pari an edges , gravel bars , o l d  oxbows , and 
mo i st to wet meadows along perenn i al streams , but some local i t i es i n  the 
eastern Great Bas i n  are i n  s i mi l ar s i tuations near freshwater l akes or spri ngs 
( U . S .  F i sh and Wi l dl i fe Servi ce 1991 ) . Jenn i ngs ( 1990) and Coyner ( 1989 , 
1990) observed that the orch i d  seems to requ i re ·permanent sub- i rrigation" , 
i ndi cati ng a close affi n i ty wi th floodpl a in  areas where the water tabl e i s  
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near the sur face throughout the growi ng season and i nto the l ate summer or 
early  autumn . Th i s  o bservation has been corroborated by ground water 
moni tor i ng research conducted i n  D i nosaur Nat ional Monument (Mart i n  & Wagner 
1 992)  and i n  Boul der , Colorado (Tamara Naumann , pers . comm. 1 993) . 

Ute 1adi es'-tr esses occur pr imar i l y  i n  areas where the vegetation i s  
rel ati vely open and not overly dense or overgrown (Coyner 1 989 , 1 990 and 
Jenni ngs 1 989 , 1 990 ) . A few popul ations i n  eastern Utah and Colorado are found 
i n  r i par i an woodl ands , but the orchi d  seems general l y  i ntol er ant of shade , 
preferr i ng open , grass and forb-domi nated s i tes i nstead . Pl ants usual l y  occur 
as smal l scattered groups and occupy rel ati vely smal l areas wi th i n  the 
r i par i an system (Stone 1993 ) . Common associ ated spec i es i n  the eastern r ange 
(Colorado's Front Range)  of the orchi d  i ncl ude Aga1 i n i s  tenui fo1 i a , Agrosti s 
sto10ni fera ,  Ascl epi as i ncarnata, Ca1amagrosti s spp . , Cirsi um arvense , 
Egu i setym spp . , Lobel i a  s iphi l i t i ca ,  Si syri nch i um spp . , Sol i dago spp . , 
Tr igloch i n  spp . , and Verbena hastata. In the central section of the orch i d's 
r ange (the U i nta Bas i n ) , common associ ated spec i es are Agro sti s sto10ni fera ,  
Ca1amagro sti s spp . , Carex spp . , Cjr s i um spp . , Dactyl i s  gl omer ata ,  Epipacti s 
gigantea, Egu i setum spp . ,  Oenothera el ata ,  Prunel l a  vul gar i s ,  Sal i x  exi gua, 
and Sol i dago canadensj s .  Speci es commonly associ ated wi th the orch i d  i n  the 
western  part of the r ange (the Wasatch Front and the eastern Great Bas i n) 
i ncl ude Agro sti s sto10ni fera,  AlnY1 i ncana,  Aster hesper i us ,  Carex spp . , 
Casti11ej a exi l i s ,  Cirs i um arvense , Egui setum l aevigatum, Juncus spp . , 
Me1 i lotys spp . , Popul us angusti fol i a , � spp . , Sol i dago occi dental i s ,  and 
Tr i fol i um Dr atense . 

So i l s  typ i cal l y  r ange from fi ne s i l t/sand to gravel s and cobbl es . The orch i d  
i s  someti mes found i n  h i ghly organ i c  or peaty so i l s .  I t  i s  not found i n  heavy 
or t i ght cl ay so i l s  or i n  extremel y  sal i ne or al kal i ne so i l s  (pH >8 . 0) . 

The orchi d  appears  to be wel l adapted to di sturbances caused by water movement 
through floodpl a i ns over t ime (Tamara Naumann , per s .  comm. 1 992 , Lynn Ri edel , 
per s .  comm .  1 994) . It  often grows on po i nt bars and other recentl y  created or 
·raw· r i par i an habi tat .  I t  i s  tol erant o f  floodi ng and flood di sturbance . 
For exampl e ,  po i nt bars  and backwater areas (ol d  oxbows , s i de channel s ,  etc .) 
are o ften flooded for several months i n  the spr i ng dur i ng snowmel t .  At l east 
one-third of the Hog Canyon popul ation i s  bur i ed under flood debr i s  ( 1  to 8 cm 
of sandy debr i s  was deposi ted by an August , 1 993 flood) every few years  ( Lynn 
Ri edel , pers . comm . 1 994) . 

Once establ i shed , the orchi d  appears  to be tol erant of  somewhat dr i er 
condi t ions ( Ri edel 1 992 ) , but loses vi gor and may gradual ly  d i e  out i f  the 
groundwater tabl e beg i ns to consi stently drop dur i ng l ate summer (Ri edel 1 992 , 
Anna Arft , Uni ver s i ty of Colorado , per s .  comm .  1994) . 

Some of  the s i tes where the orchi d  occurs have a h i story of and are currently 
managed for agr i cul tural uses , typ i cal ly l ate wi nter and early  spr i ng graz i ng 
and mowi ng for hay .  These s ites may be natural ly wet meadows or may be 
supplied with irrigation water. 

The habi tat al teration resul ting from agr i cul tural use (such as from mowi ng , 
graz i ng ,  and burni ng)  may be benefi c i al , neutral , or detr i mental to the orch i d  
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(McCl aren and Sundt , 1992 ) . In  Col orado , the l argest popul ati on of the orch id  
i s  on  C i ty of Boul der Open Space at  the Van Vl eet s i te ,  a fl oodpl a i n  meadow, 
wh i ch h as been used agr i cul tural l y  for the past 50-75 years. Th i s  s i te i s  � ,  

sti l l  grazed each year i n  the wi nter from February to May , i rr igated i n  the 
spr i ng and early  summer , and mown i n  the summer around the beg i nni ng of July .  
When these act i vi ti es were d i sconti nued at a s i mi l ar s i te 1 n  Boul der ,  exot i c  
speci es such as Canada thi stl e prol i ferated and the orchi d  d i sappear ed . 
Resumpt i on of trad i t i onal agr i cul tural uses has s i nce reduced the thi stl e 
i nfestati on and the orchi d  has reappeared (Tamara Naumann ,  pers . comrn . 1 994 ) . 
Grazi ng and mowi ng seem to promote fl ower i ng ,  presumably by openi ng the canopy 
to admi t more sunl i ght . However , these management pract i ce s  may i mpede fru i t  
set by d irectl y removi ng fl ower i ng stal ks , enhanci ng condi t i ons  for herbi vory 
of fru i ts by smal l mammal s such as meadow vol es , or al ter i ng h ab i tat r equired 
by bumbl e bees ,  the pr imary pol l i nator (Ar ft 1993 ) . 

What i s  known about the habi tat preferences of the Ute l ad i es'-tresses i s  
consi stent wi th the fol l owi ng model for natural popul ati on establ i shment and 
mai ntenance . Thi s  model i s  based upon observat i ons and recent research s i nce 
l i st i ng the Ute l adi es'-tresses as a threatened spec i es :  

Ute l adi es'-tresses habi tat i s  found al ong freshwater streams emergi ng from 
the fl anks of mountai ns where the streambed i s  begi nni ng to l evel out and 
meander wi th i n  a devel opi ng fl oodpl ai n .  These streams are very dynami c .  
They are subj ect to seasonal fl ood i ng from snowmel t and i nterm i ttent heavy 
thunderstorms . Due to var i ati ons i n  snowpack, these streams exper i ence 
fairly frequent severe (overbank) fl ood i ng suffi c i ent to cause movement of 
the stream channel with i n  i ts fl oodpl ai n .  

The orchid  col oni zes early  successi onal r i par i an habi tats such as poi nt 
bar s ,  sand bar s ,  and l ow lying gravel l y ,  sandy , or cobbly edges . As the 
stream channel changes l ocati on and depth , the orchi d  pers i sts i n  those 
areas where the hydrol ogy provi des cont i nual dampness in the r ooti ng zone 
throughout the growi ng season . These areas i ncl ude ol d oxbows , side 
channels, or ol der stream channel s that have been fi l l ed in  wi th al l uv i al 
mater i al but wh i ch sti l l  have a hydrol ogi c  connect i on, through groundwater , 
to the stream system. 

The orchid i s  tol erant of a mix  of wetland forb and grass spec i es ,  i s  not 
tol erant of l ong term stand i ng water , and does not compete wi th emergent 
pl ant speci es ( e . g . , cattai l s ) or aggressi ve spec i es that form dense 
monocul tures such as Canada thi stl e or reed canarygrass .  

Throughout the h i stor i cal range of the orchi d ,  the l ower mountai n fl anks and 
associ ated r i par i an areas provi de wi nter range for nat i ve ungul ates . It  i s  
l i kely that l ate wi nter and early  spr i ng grazi ng by nat i ve ungul ates (bi son , 
el k ,  and deer al ong the Front Range,  b ig  horn sheep , el k ,  and deer al ong the 
south sl ope of the Ui ntas and west sl ope of the Wasatch Range) i n  r i par i an 
areas h i stor i cal ly  hel ped mai ntai n  the vegetati on commun i ty i n  a cond i t i on 
favorabl e for the orchi d  ( i . e . , prevented excessi ve bu i l dup of l i ve and dead 
vegetation ) . Nat ive ungul ates typi cal ly  fol l ow the snowl i ne (greenl i ne )  
upsl ope as  spr i ng arr i ves , thus h i stor i cal ly d id  not stay i n  orch i d  habi tat 
i n  l arge numbers throughout the summer . Predators al so l i kely kept nati ve 
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ungul ates from excess i ve congregati on i n  r i par i an habi tats throughout the 
year . 

As the stream channel conti nues to change over t ime ,  becomi ng deeper 
rel ati ve to an orchi d  s i te due to downcutti ng or sediment deposi t i on or 
movi ng l ater al l y  farther away from an orchi d  s i te ,  seasonal hydrol ogy al so 
changes so that an orchi d  s i te experi ences dri er cond i t i ons. Thi s  causes 
the vegetati on communi ty to become domi nated by upl and grass and forb 
spec i es. W i th t i me ,  r i par i an trees may establ i sh and shade orchi d  s i tes as 
wel l.  Under these condi t i ons ,  the orchi d  i s  l ess competi t i ve and beg i ns to 
d i e  out . 

Ute 1ad i es ' -tresses are expected to be scattered al ong stream systems and 
associ ated fl oodpl a i n  areas wi th appropri ate hydrol ogy. A parti cul ar orch i d  
occurrence wi l l  per s i st as long as hydrol ogi c  and vegetati on commun i ty 
cond i t i ons rema i n  favorabl e .  The l ongevi ty of an orch i d  occurrence at any 
parti cul ar l ocat i on l i kely ranges from a few year s  to more than 100 years . 
Thus , over decades , i t  may not be possi bl e  to determi ne exactly where an 
orch i d  popul ati on wi l l  be encountered al ong a stream because the stream 
channel and associ ated r i par i an area wi l l  al ways be changi ng. However, as 
l ong as these dynami c cond i t i ons conti nue , the orchi d  wi l l  dependabl y occur 
al ong the stream system where favorabl e habi tat i s  found . 

As menti oned , the model descr i bed above i s  consi stent with  what i s  now known 
about the habi tat preferences of the Ute 1ad i es ' -tresses. However , many 
popul ati ons of the orchi d ,  parti cul arly those al ong the Front Range of 
Col orado , exi st under habi tat cond i t i ons that are mai ntai ned by management 
act iv i t ies  such as irrigat i on and graz i ng r ather than by natural stream 
processes. Other popul ati ons occur i n  associ ati on wi th i sol ated seeps and 
spr i ngs . Many aspects of th i s  model have yet to be verif i ed .  It i s  expected 
that thi s model wi l l  be refi ned as new i nformati on becomes avai l abl e through 
ongo i ng and proposed research . 

Based on this model , the conti nued exi stence of the orch i d  al ong a stream 
system requires e i ther ( 1) direct mani pul at i on of habi tat to mai nta i n  
necessary hydrol ogi c  and vegetati on communi ty cond i t i ons (e. g . ,  by irr i gat i on 
or stream channel man i pul ati on ,  and mowi ng , grazi ng ,  or other vegetati on 
management methods )  or (2)  assurance of the conti nual creat i on and evol uti on 
of favorabl e habi tat cond i t i ons resul t i ng from natur al stream dynami cs. Of 
these opt i ons , the l atter , ensur i ng the cond i t i ons that al l ow natural stream 
dynami cs to create and mai ntai n preferred orch i d  habi tat , i s  i n  the l ong run 
the most dependabl e and ecol ogi cal l y  desirabl e way to guarantee the v i abi l i ty 
of the orch i d  i n  perpetui ty.  

F .  Reasons for L i sti ng 

Orch i d  speci es are never common . The Ute l ad i es ' -tresses hi stor i cal l y  
occurred over a wi de range but was di str i buted a s  scatter i ngs o f  smal l 
popul at i ons i n  sui tabl e habi tat wi thi n  th i s  range. It never domi nated l ocal 
vegetat i on commun i ti es .  As previ ously descr i bed , the orch i d  depends upon 
natural stream processes , and l i kely al so natural ungul ate popul ati on l evel s 
and behav i or ,  to create and mai ntai n habi tat . Both of these environmental 
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features have been dramati cal ly al tered s i nce settl ement of  the west by 
Europeans . Ungul ate popul ations have been dri ven from wi nter range by 
agri cul tural acti v i t i es and urban development . Orchi d  hab i tat i s  now grazed 
by cows , sheep , or horses , and both t imi ng and i ntens ity are di fferent , than 
graz i ng patterns of nat i ve ungul ates . Stream processes have al so been 
severely al tered . Reservo i rs ,  dams , and d i vers ions have removed water from 
stream systems , compl etely dewateri ng some reaches , and changed thei r 
hydrographs (magni tude and t iming o f  flow) . Streams have been channel i zed , 
streambanks r i p-rapped , and floodpl ai ns converted for agri cul ture or urban 
development . The Ute l ad i es'-tresses conti nues to survi ve e i ther where 
streams are sti l l  i n  a somewhat natural condi t ion with i n  a floodpl ai n ,  or 
where cond i t ions mimi c natural ly  created and mai ntai ned habi tat . For exampl e ,  
the o rchi d  can be found along o l d  gravel p i ts that have been restored as 
wetl ands , i n  i rri gated pastures , and below l eaky di vers ion dams and i rri gation 
canal s .  

Urban i zation i s  one of the pri mary threats to the orch i d .  Urbani zation 
conti nues to expand along streams and wi th i n  fl oodpl a i ns . Both undeveloped 
habi tat and agri cul tural areas near where the orchi d  exi sts or where i t  coul d 
exi st are bei ng converted to urban and suburban l and uses . Thi s  i s  l i mi t i ng 
the d i stri bution of  habi tats suffi c i ent to support v i ab l e  popul ations as wel l 
as restri cti ng the range of  the spec i es .  Colorado's Front Range and Utah ' s  
Wasatch Front are two o f  the fastest growi ng urban areas i n  the nation .  The 
orch i d  has been exti rpated from some areas along the Wasatch Front and the 
Front Range . For exampl e ,  except for two smal l popul ations i n  wetl ands near 
Utah Lake and the recently di scovered popul ation along D i amond Fork, al l known 
hi stori c popul ations of the orchi d  along the Wasatch Front are presumed 
exti rpated , as are al l but one (redi scovered i n  1994) i n  the eastern Great 
Basi n .  Two o f  the four hi stori c popul at ions i n  Colo rado are al so exti rpated 
(Coyner 1989 , 1 990 ; Jenn i ngs 1989 , 1990 ,  U . S .  Fi sh and W ildl i fe Serv i ce 1991 ) .  
The conversion of  potent i al hab i tat i s  occurri ng at a rapid , and i ncreas i ng ,  
pace. 

Increas i ng demand for water, both for agricul ture and for mun i cipal and 
i ndustri al uses , i s  also a severe threat to the orch i d .  I n  Colorado and Utah , 
water developers are pl anni ng water projects on mo st of the remai n i ng undammed 
streams or stream reaches . Water i s  managed to optimize urban and 
agri cul tural uses . Water l aw and precedent,  and water development i nterests , 
make i t  d i ffi cul t to retai n or rei nsti tute i nstream flows, parti cul arl y flows 
that mi mi c or refl ect natural hydrographs . 

Recreational uses of streams and ri pari an areas are i ncreas i ng as nearby urb an 
popul ations i ncrease . Management of  streams for i ntroduced game fish by 
moderati ng stream dynami cs to produce even rather than vary i ng flows and low 
sed i ment loads may impede creation and mai ntenance of orchi d  hab i tat . 
Recreational uses wi thi n  ri pari an areas can trampl e orch ids , cause compaction 
resul t i ng in changes in hydrology ,  and encourage prol i ferat ion of weedy 
speci es .  Al though i t  i s  possibl e i n  some cases to manage streams to 
accommodate both the orch id  and recreational acti vi t i es i ncl udi ng game 
fi shi ng ,  efforts to do so have not been seriously i n i t i ated to date . 
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Invas i on of exoti c  speci es i nto orchi d  habi tat poses a ser i ous threat to the 
spec i es '  v i abi l i ty .  The Ute l ad i es ' -tresses does not tol erate dense competi ng 
vegetati on .  I n  the l arge Boul der popul ati ons ,  unchecked Canada thi stl e growth 
prevents orchi ds from fl ower i ng and reproduci ng .  Other exot i c  spec i es comm on 
to Ute l ad i es'-tresses habi tat that cause s i mi l ar detr i mental effects i ncl ude 
pur pl e  l oosestr i fe (Lythrum sal i cari a) , whi tetop (Cardar i a  spp . ) ,  Russi an 
ol i ve ( El eagnus angusti fol i a) , and reed canarygrass ( Phal ar i s  arundi naceae ) . 

The orch i d's  p attern of d i str i buti on as smal l ,  scattered , groups and i ts 
restri cted habi tat make i t  vul nerabl e to both natural and human-caused 
d i stur bances . Local i zed catastrophi c  events have the potenti al to extirpate 
i nd i vidual popul ati ons . It i s  not known i f  many of the speci es' smal l er 
scattered popul ati ons are of suffi ci ent s i ze to ensure their cont i nued 
exi stence over the l ong term, particul arly  the popul ati ons i n  Capi tol Reef 
Nati onal Par k  al ong the Fremont Ri ver ( 2  i nd i v i dual s in  1993 ) , at Wi l l ow 
Spr i ngs , Utah ( 1  i nd i v i dual found) and al ong Bear Creek i n  Wyomi ng ( 16  
i nd i v i dual s ) . 

The Ute l ad i es ' -tresses appears to have a very l ow reproduct i ve rate under 
natur al cond i t i ons (Coyner 1991 ) . Many orchi d  spec i es take 5 to 10  years to 
reach reproducti ve matur i ty ,  and thi s i s  probably true for �.  d i l uv i al i s .  
Reproducti vely mature pl ants do not fl ower every year . These l i fe h i story and 
demograph i c  features make the speci es more vul nerabl e to the combi ned impacts 
of l ocal i zed extirpat i ons ,  d i mi n i sh i ng potenti al habi tat , increas i ng di stance 
between popul ati ons , and decreasi ng popul at i on s i zes (Bel ovsky et al . ,  1994) . 

The present cond i t i on of the Ute l ad i es ' -tresses i s  i ndi cati ve of the heal th 
and cond i t i on of watersheds and streams throughout i ts range . Other spec i es 
dependent upon the same habi tats , for exampl e nati ve fi sh and amph i bi an 
spec i es , are al so i n  troubl e .  Appropr i ate watershed and stream management can 
be benefi c i al to many spec ies ,  not just the Ute l ad i es ' -tresses , wh i l e  
i mprovi ng other watershed functi ons such as water qual i ty .  

G. Conservati on Measures 

Many conservat i on measures have already been undertaken for thi s rare orch i d ,  
i ncl udi ng expanded i nventor i es ,  research projects , l and management efforts , 
and devel opment of regul atory mechani sms . 

Inventory. I nventor i es for the spec i es have been or are bei ng conducted i n  
Utah , Col orado ,  Nevada , Wyomi ng ,  and Montana . These i nventor i es have resul ted 
i n  several new di scover i es or rel ocat i ons  of h i stor i c  occurrences , i ncl ud i ng :  
every major drai nage i n  the Ui nta Bas i n  (Frankl i n  1993) ; the Di amond Fork and 
Span i sh Fork Ri vers  (Stone 1993 , L .  Gecy , RMI ,  i n  l i tt . , 1994 ) , and al ong the 
Provo Ri ver ( Robert Johnson , Dugway Provi ng Grounds , pers . comm . 1994) on the 
Wasatch Front ; at Wi l l ow Spr i ngs i n  Utah ' s  west desert (eastern Great Bas i n )  
(Doug Stone , pers . comm . 1994); al ong St . Vra i n  Creek (Steven Peterson, 
Western  Resource Devel opment , pers . comm . 1 993 ) , upstream in Cl ear Creek 
(Chri s Pague , Col orado Natural Heritage Program, pers . comm . 1993 ) and i n  the 
Cache La Poudre Ri ver drai nage (K .  Manci , C ity of Fort Col l i ns , i n  l i tt . , 
1 993 ) i n  Col orado ' s  Front Range ; and in the Bear Creek drai nage i n  Wyomi ng 
( Er n i e  Nel son , Rocky Mountai n Herbar i um,  pers . comm . 1994) . These di scover i es 
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have improved our understanding of the orch i d ' s  h i stor i c  range and habi tat 
preferences . 

Research, . The fo 11 owi ng research projects have been i n  i t  i ated and are 
underway to increase our knowl edge of  the Ute l ad i es '-tresses : 

1 .  Pol l i nation biology - USDA Bee Biology and Systemati cs Laboratory at 
Utah State Un i vers i ty .  

2 .  Seed germi nation ,  propagation , and transpl anti ng - Uni vers i ty of  
Colorado and Center for Pl ant Conservat10n membersh i p  i nsti tution s : Red 
Butte Gardens , Sal t Lake C i ty ,  and Denver Botan i c  Gardens . 

3 .  Geneti c  analysi s - Un i ver s i ty o f  Colorado at Boulder.  

4 .  Demograph i cs and l i fe h i story - D i no saur National Monument ,  C i ty of 
Boul der Open Space Department , Uni ver s i ty of  Colorado at Boul der , 
Colorado Natural Areas Program, and Utah Natural Her i tage Program . 

5 .  Habi tat requirements and management - D i nosaur National Monument , C i ty 
of  Boul der Open Space Department , Uni vers ity of  Colorado at Boul der ,  and 
Colorado Natural Areas Program . 

Management .  Management act iv i t i es i ncl ude both Federal and local government 
efforts . The Bureau of Land Management ,  the Forest Serv i ce ,  the National Par k  
Servi ce ,  and the Bureau o f  Recl amation al l manage l ands where the Ute l ad i es ' 
tresses grows . The orchi d  al so occurs on Ute tr i bal l and wi th Bureau o f  
Indi an Affairs management respons i bi l i t i es .  These Federal agenci es are 
respons i bl e  for i nsur i ng that all act i vi t i es and actions on l ands they manage 
are not l i kely to jeopardize the conti nued exi stence of the Ute l ad i es ' 
tresses . The National Park Service and the Bureau o f  Land Management have 
in i ti ated popul at ion mon i tor ing . The Forest Servi ce is prepar ing a 
Conservation Agreement for the D i amond Fork area. 

The Nat ional Park  Service has supported orch i d  research and speci al management 
projects i n  D i nosaur National Monument s ince 1990 . A popul ation biology study 
and habi tat restoration project i s  ongo ing i n  a s i gn i fi cant occurrence (Hog 
Canyon)  of  the Ute l ad i es ' -tresses i n  the Cub Creek drainage i n  eastern Utah . 
Orch i d  popul ation dynami cs are bei ng stud i ed through long-term mon i tor i ng o f  
sever al hundred permanently marked pl ants . Research i nvesti gati ng the 
rel ationsh i p  between ground-water l evel , stream-water l evel , so i l  mo i sture and 
orch i d  presence and v i abi l i ty i s  ongo i ng .  The smal l perenni al tr i butary to 
Cub Creek wh i ch provi des orchi d  habi tat has been r estored to a natural 
pos i tion wi th in i ts floodpl ai n where the orch i d  occurs . The restorat ion 
project focuses on a stream section that was art i fi c i al ly  i nci sed ear l y  i n  the 
century . Pre- and post- stream relocation data have been col l ected to moni tor 
the effects of  habi tat restoration on the orch i d .  The National Park  Servi ce 
in cooper ation wi th other agenci es expects to conti nue long-term orch i d  
mon i tor i ng and i nventory i n  D i nosaur Nati onal Monument .  

The C i ty o f  Boul der Open Space Department act i vely manages for the Ute 
l adi es '-tr esses i n  areas where it i s  known or expected to occur . Management 
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act i v i t i es i ncl ude : restr i ct ing the use of chemi cal s and usi ng i ntegrated weed 
management (biologi cal control , l ate spr i ng graz i ng )  o n  exo t i c  spec i es that 
encroach on or threaten orchi d  habitat ;  retai n i ng and mon i tori ng the i mpact of 
h i stor i c  agr i cul tural practi ces such as grazing ,  i rr i gat ion , and hayi ng; and 
mai nta i n i ng a separate l ayer i n  the GIS  computer system on orchi d  locat ions to 
aid i n  pl anni ng Open Space acti v i t i es .  The Open Space Department suppo rts 
mon i tor i ng and research act ivi ti es i ncl ud i ng annual surveys of potent i al 
habi tat and annual popul ation counts . In add i tion , the Open Space Department 
provi des support for graduate research on demograph i cs ,  geneti cs ,  and 
environmental requirements of the orchi d  and conducts educat ional programs 
about the orch i d  for local organi zations , school group s ,  and publ i c  c i t i zens . 

M it i gation and habi tat rehabi l i tation associ ated wi th the Central Utah Project 
may provide opportun i t i es for protecti ng ,  enhanci ng,  or recreati ng orch i d  
habi tat and provi d i ng sui tabl e s i tes for rei ntroduction. 

Regul atory. In  1992 , the Service developed i nterim  survey procedures for 
sel ected areas of Colorado as part of the Endangered Speci es Act section 7 
consul tation process . These procedures state that al l projects requ ir i ng a 
Federal permi t  or rece i v i ng Federal fundi ng that may d i sturb potenti al orchi d  
habi tat must be surveyed for the presence of  the orch i d .  As a r esul t o f  these 
procedures , three add i t ional occurrences h ave been d i scovered ,  along the St . 
Vra i n  R iver ,  i n  the Cache La Poudre Ri ver drai nage near Fort Col l i ns , and 
farther upstream along Cl ear Creek. These new occurrences are al l wi th i n  the 
known h i stor i cal r ange of the speci es ,  but s i gn i fi cantly extend the current 
range . 

The Servi ce al so requires surveys for the orchi d  on a s i te by s i te bas i s  i n  
Utah . Surveys i n  associ ation wi th the Central Utah Proj ect have l ed to the 
d i scovery of the Provo Ri ver population and provi ded addi tional i nformation on 
the po pul ation s i ze and di stribution along the Di amond For k  and Span ish Fork 
Rivers . 

In 1995 , the Servi ce developed new section 7 consul tation procedures for the 
speci es throughout i t  known range to hel p ensure that unknown occurrences ar e 
not i nadvertently destroyed . 

As a member of the fami ly Orch i daceae , �. di l uv i al i s  i s  i ncl uded on the CITES 
Appendi x  I I  l i st .  Speci es on Appendi x  I I  require a permi t from the country of 
or i g i n  pr ior to export .  International trade in thi s spec i es is l i kely 
mi n imal . 
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PART II RECOVERY 

A. Objective 

Descript i on and Rati onal e. Thi s  recovery pl an seeks to address Ute l ad i es ' 
tresses recovery by mai nta i n i ng and restori ng the ecol ogi cal processes that 
create and mai ntai n  good orchi d  habi tat. It descri bes a process for watershed 
l evel p l anni ng and management desi gned to ach i eve the goal of mai nta i n i ng and 
restori ng watershed cond i t i ons for the l ong-term persi stence of the orchi d  
throughout its known h i stori cal range. Thi s  i s  an attempt t o  i nterpret and 
defi ne " ecosystem management" and apply i t  to the recovery of a speci es. The 
focus on watershed l evel pl anni ng and management i s  necessary because i t  i s  
watershed cond i t i ons and processes that create and mai ntai n habi tat for the 
orchi d. Many other spec i es of speci al concern are affected by watershed 
cond i t i ons and management , and the i r  needs can be coord i nated wi th and met 
through efforts made to recover the Ute l ad ies'-tresses. For natural 
v i abi l i ty ,  the orchi d  i s  cons i dered to requi re ,  and to be , an i nd i cator 
speci es of streams i n  a state of dynami c equ i l i br ium wi th the i r  phys i cal 
setti ngs. Therefore , accompl i shment of Ute l ad i es'-tresses popul at i on goal s 
i s  expected to requ i re management of streams and the i r  watersheds cons i stent 
wi th natural stream fl ows and hydrography , stream grad i ents , soi l s ,  etc . Both 
popul ati on l evel s and amount of sui tabl e habi tat for the orchi d  wi th i n  a 
watershed are expected to fl uctuate over time .  

Recovery o f  the Ute l ad i es ' -tresses and removal from the l i st o f  endangered 
and threatened speci es wi l l  be accompl i shed when i t  i s  demonstrated that : 

1. Vi abl e popul ati ons throughout its h i stori c range and representative of i ts 
geneti c  endowment are mai ntai ned i n  ripari an habi tats of streams i n  a 

state of dynamic  equ i l i bri um. 

2 .  Wet meadow , seep , and spri ng habitats are protected and managed so as to 
susta i n  v i abl e popul at i ons .  

The  obj ect i ves of  th i s  recovery pl an are to  determi ne the number,  s i ze ,  and 
di stri but i on of v i abl e popul ati ons ,  l evel of protect i on ,  and watershed and 
habi tat management practi ces requi red to achi eve recovery of the orch i d  and 
establ i sh procedures and processes for accompl i sh i ng recovery goal s .  

Th i s  recovery pl an does not set spec i fi c  popul ati on goal s (Task 1 . 6 )  for the 
Ute l adi es ' -tresses at th i s  t ime because : 

1. Popul ati on l evel s and v i abi l i ty are determi ned by habi tat cond i t i ons 
created and mai ntai ned by natural watershed processes. Therefore , the 
s i gn i fi cance of popul ati on s i ze and di stri but i on wi th i n  a watershed can 
only be assessed i n  terms of the abi l i ty of the watershed to perpetuate 
i t .  Recovery targets must i ncl ude certai n habi tat and watershed factors 
as wel l as orch i d  popul ati on s i ze. However, the l i nkages between 
watershed processes , habi tat cond i t i ons , and popul at i on response are 
compl ex and not compl etel y understood . As more i nformati on i s  obtai ned , 
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targets for watershed and habi tat factors , as well as goals for populat i on 
s ize  and d i stri buti on wi thi n  watersheds , will be set . 

2 .  The locati ons of populati ons wi thi n  a watershed vary wi th the availabil i ty 
of su i table  habi tat . Assumi ng there i s  more than one populati on wi th i n  a 
watershed (to serve as a source of seeds) ,  the natural demi se or 
exti rpat i on of a populati on at one locati on 1s s1gni fi cant only i f  
watershed processes are i nsuffi c i ent to create and mai nta in  habi tat 
cond i t i ons  su i table for the establ i shment of new populati ons . 

3 .  Populati ons fluctuate naturally . Some years not a s i ngle i nd iv i dual 
appears aboveground . Therefore , populat i on goals  alone cannot be used as 
an i nd i cati on of spec i es v i abil i ty .  

4. Almost noth i ng i s  known about the l i fe h i story and demographi cs of the Ute 
lad i es ' -tresses . Mature floweri ng adults are the only l i fe h i story stage 
v i s i ble and easily used for populati on assessment . However , the number of 
flowering adults does not g i ve an accurate pi cture of populati on s ize nor 
tell us anythi ng about populat i on structure . More i nformat i on i s  
necessary before accurate measures of populati on v i ab il i ty can be devi sed 
and targets set . 

Because of these factors , the followi ng recovery goals have been i denti fi ed 
for the lad i es ' -tresses : 

1 .  Obta i n  necessary i nformat i on on l i fe h i story ,  demograph i cs ,  habi tat 
requi rements , and watershed processes; 

a .  develop a better understandi ng of the relat i onsh i p  between habi tat 
cond i t i ons and populat i on response; 

b .  develop a better understandi ng o f  the relat i onsh i p  between watershed 
processes and desi red habi tat cond i t i ons ;  

c .  eluci date Ute 1adi es'-tresses l i fe hi story ,  speci fically , how , i n  what 
t i me frame , and under what cond i t i ons a seed develops i nto a mature 
floweri ng adult .  

d .  understand Ute 1adi es'-tresses demography, speci fi cally , (I) what are 
the most vulnerable li fe h i story stages , ( 2 )  what factors contri bute 
to that vulnerabil ity ,  and (3) what i s  the age structure or 
compos i t i on of vi able populat i ons and how can it be measured or 
assessed . 

2 .  Manage key watersheds to perpetuate or enhance v i able populat i ons of the 
orch i d .  Spec i fi c  watershed , habi tat ,  and populati on goals for de1 i st i ng 
the Ute 1ad i es'-tresses will be determi ned as i nformat i on from the fi rst 
goal i s  obtai ned . 

3 .  Protect and manage Ute 1adies ' -tresses populat i ons that occur i n  wet 
meadow, seep , and spri ng habi tats . 
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Of these 3 goal s ,  goal 2, key watershed management , i s  the most complex and 
potenti ally d i ffi cult to ach i eve . Nevertheless , Ute ladi es'-tresses recovery 
and del i st i ng will not be poss i ble unless thi s  goal i s  accompl i shed . 
Therefore , the focus of  th i s  recovery plan i s  on watershed management for 
orchi d  recovery . 

There i s  growi ng recogn i ti on among conservati on b i ologi sts worki ng w ith 
fi sheri es and aquat i c  systems that the evoluti onarily s ign i fi cant un i t  i s  at a 
landscape , i . e . , watershed or larger, scale . Watershed level plann i ng and 
management wi th a goal of reestabl i sh i ng natural processes and dynami cs i s  the 
only approach that will retain  important nat i ve fi shes such as salmon i ds 
(Reeves et al , 1994 , Grossman 1994) . As ri pari an areas are i nti mately and 
i nseparably connected wi th aquatic  systems , these concepts are equally 
appl i cable to management and conservati on of ri pari an hab i tats and spec i e s .  

Other spec i es that will benefi t from i mproved watershed funct i on i nclude 
vari ous nat i ve fi sh spec i es and ri pari an-dependent speci es such as amph i bi ans ,  
neotropi cal m i gratory b i rds , and raptors . W i th i n  the orch i d's h i stori cal 
range , l i sted and candi date spec i es i nclude : 

Green Ri ver and mai nstem Colorado Ri ver 

Bony tail chub (Gila elegans) 
Colorado squawfi sh ( Ptychocheilus luci us) 
Humpback chub (� �) 
Razorback sucker (Xyrauchen texanus) 
Boreal toad (Bufo boreas boreas) 
Bald eagle (Hal i aeetus leucocephalus) 

Bonneville Bas i n  

June sucker ( Chasmi stes l i orus) 
least chub ( I ot i chthys phlegethonti s) 
Spotted frog ( Rana pret i osa) 
Utah valvata snail (Valvata utahens i s) 
Bald eagle (Hal i aeetus leucocephalus) 

North and South Platte Ri ver Bas i ns 

Pall i d  sturgeon ( Scaphi rhynchus albus) 
Sturgeon chub (Macrhybopsj s gel i da) 
Greenback cutthroat trout 

(OncorhYnchus clarki stomi as) 
Whoopi ng crane (Grus ameri cana) 
Pi p i ng plove� (Charadri us melodus) 
Bald eagle (Hal i aeetus leucocephalus) 
Peregri ne falcon ( Falco peregri nus anatum) 
Eskimo curlew (Numen i us boreali s) 
least tern (Sterna antill arum) 
Wyomi ng toad (Byfo hemi ophrys baxteri) 
Boreal toad ( Bufo boreas boreas) 
Preble's meadow j ump i ng mouse 

(� hudsonjus preblei) 
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Endangered 
Endangered 
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Cand i date 
Threatened 

Endangered 
Cand i date 
Candi date 
Endangered 
Threatened 

Endangered 
Candi date 

Threatened 
Endangered 
Threatened 
Threatened 
Endangered 
Endangered 
Endangered 
Endangered 
Candi date 

Cand i date 



In recent years , Federal resource management agenci es have i n i ti ated plann i ng 
and management efforts for nati ve fi sheri es resources and watershed and 
ri pari an area management . For example , the Bureau of Land Management i s  
gui ded by i ts "Ri pari an-Wetland In it iat ive for the 1990 ' s ·  ( U . S . D . I .  Bureau of 
Land Management 1990) and "Ri pari an Area Management - Process for Assessi ng 
Proper Funct i on i ng Cond i t i on· ( Pri chard 1993 ) . The Forest Serv i ce has 
undertaken efforts to i nventory and classi fy ri pari an areas , conduct 
experimental management i n  ri pari an areas wi th parti cular focus on graz i ng and 
recreati on ,  and provi de trai n i ng to Forest Serv i ce staff and other agenci es on 
ri pari an area and watershed management and function .  In response to the 
Northern spotted owl controversy , President Cl i nton created three i nteragency 
worki ng groups , one of whi ch was the Forest Ecosystem Management Assessment 
Team ( FEMAT) composed of representati ves from the Forest Serv i ce ,  Nati onal 
Mari ne F i sheri es Serv i ce ,  Bureau of Land Management ,  Nati onal Park Serv i ce ,  
Envi ronmental Protecti on Agency, and Fi sh and Wildli fe Servi ce . Th i s  team was 
charged wi th usi ng an ecosystem approach to forest management . The i r  report 
developed and descri bed concepts , termi nology, and approaches to use i n  
managi ng aquati c  and ri pari an resources based on a watershed-level perspecti ve 
( Forest Ecosystem Management Assessment Team 1 993) . Followi ng that effort , 
the Bureau of Land Management and the Forest Serv i ce together prepared an 
envi ronmental assessment or manag i ng anadromous fi sh-produci ng watersheds i n  
areas of Oregon , Washi ngton , ldaho , and Cal i forn i a  not covered i n  the FEMAT 
document ( U . S . D .A .  Forest Servi ce and U . S . D . I Bureau of Land Management ,  
1994 ) . The assessment i ncorporated the concepts , termi nology , and approach 
developed by FEMAT . A further appl i cati on of ecosystem management at the 
watershed level appl i ed to conservati on of a speci es was the Pre-Deci s i onal 
Draft Worki ng Document Conservat i on Strategy for Bull Trout (Salvel i nus 
confluentus) prepared by an i nteragency techn i cal work group ( Interagency 
Techni cal Group 1994) . The concept of more comprehensi ve watershed level 
management i s  bei ng recognized at the executi ve level wi th a Pres i denti al Task 
Force revi ew of the Mi ss i ss ippi Ri ver floodi ng of 1993 (Galloway 1994) , and at 
the congressi onal level as part of the current debate surroundi ng 
reauthorizat i on of the Clean Water Act (Will i am Jackson , Nati onal Park Serv i ce 
hydrologi st ,  Washi ngton Office Water Resources Di vi s i on ,  pers . comrn . 1 994) . 
The Ute lad i es ' -tresses recovery plan was i nspi red by these efforts and i s  
des i gned to coordi nate wi th and complement programs worki ng toward 
watershed/ecosystem management . 

The followi ng secti ons of th i s  recovery plan beg i n  wi th a bri ef d i scuss i on of 
strategi c  goals and gui del i nes for Ute lad i es ' -tresses recovery and populati on 
and habi tat restorat i on .  Numbers i n  parenthes i s refer to the recovery task 
numbers in the stepdown and narrati ve outl i nes . Followi ng that , the document 
descri bes concepts ,  and processes for conducti ng watershed level plann i ng and 
implement i ng management gui del i nes des igned to ach i eve orchi d  recovery by 
restori ng watershed cond i t i on and functi on .  Terms used that are speci fi c  to 
thi s  d i scuss i on are defi ned i n  Appendi x  I I . ' 

'The approach , termi nology , and many of the concepts descri bed i n  thi s  
recovery plan were i nspi red by and closely follow ( i n  some cases ,  word for 
word ) the Pre-Deci s i onal Draft Worki ng Document Conservat i on Strategy for Bull 
Trout (Salvel i nus confluentus) . The Conservati on Strategy i s  an i nteragency 
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Strategi c Goal s and Guidel i nes . Strateg i c  goal s for achi ev i ng Ute l ad i es ' 
tresses popul ati on restorat i on and l ong-term, natural pers i stence o f  the 
orch i d  throughout i ts known h i stori cal range i ncl ude : 

1 .  Mai ntai n opti ons for future recovery by ensuri ng that s ecure , wel l 
d i stri buted , and d i verse natural habi tats and co-adapted popul ati ons , and 
l ocal exampl es of natural ecosystem processes , rema i n  i n  pl ace over the 
l ong-term; 

2 .  Secure exi sti ng popul ati ons of ri pari an and aquati c  spec i es ,  wi th 
part i cul ar emphasi s  on sens i t i ve spec i es , and mai nta in  the cri t i cal areas 
supporti ng heal thy ecosystem functi on ;  

3 .  Insti tute recovery measures that stand the greatest chance of produci ng 
measurabl e i mprovements i n  the status and abundance of the orchi d  and 
other assoc i ated ri pari an pl ant spec i es ,  and i mprovement of ecosystem 
functi on ,  i n  the near term.  

Popul ati on restorati on gui del i nes i ncl ude : 

1 .  Identi fyi ng and securi ng habi tats that are cri ti cal for mainta i n i ng 
exi sti ng popul ati ons of the orchi d .  (Note : securi ng i ncl udes acti ons such 
as purchase ,  easements , and management agreements that ensure that orch i d  
v i abi l i ty needs are met . )  

2 .  Control l i ng the cause rather than the symptoms of hab i tat degradat i on .  In  
some cases mechan i cal restorati on ,  such as recreat i ng meander patterns or 
rerouti ng the stream back i nto an h i stori cal channel , may be benefi c i al i n  
the short term to al l ow l ong term natural processes to take root . 

3 .  The use of transpl ant i ng and ex-s i tu propagati on and rei ntroducti on of 
stocks of the orchi d  shoul d only be used as a l ast resort or to restore 
exti rpated popul ati ons and should  be avoi ded where reproducti ve potent i al 
rema i ns .  

effort i nvol v i ng the U . S .  F i sh and Wi l dl i fe Servi ce Idaho F i el d  Offi ce , the 
Bureau of Land Management Idaho State Offi ce , Regi ons 1 and 4 of the U . S .  
Forest Serv i ce ,  and the State of Idaho . The strategy was prepared by a 
Techn i cal Work Group that i ncl uded representati ves from the U . S .  Forest 
Serv i ce ,  Idaho Department of Fi sh and Game , Bureau of Land Management , I daho 
D iv i s i on of Envi ronmental Qual i ty,  and the U . S .  F i sh and Wi l dl i fe Servi ce .  
The Ute l ad i es'-tresses orchi d  Recovery Team woul d l i ke to acknowl edge and 
express appreci at i on for the contri but i on made by the i nteragency group that 
authored the Bul l Trout Conservat i on Strategy . The document i s  an excel l ent 
exampl e of ecosystem-l evel thi nki ng appl i ed to restorati on and management of a 
spec i es i n  troubl e .  
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The fol l owi ng comments from FEMAT ( 1 993 ) broadly expl a in  why spec i fi c  numeri c 
objecti ves have not been devel oped for the Ute l ad i es ' -tresses recovery plan : 

"The wide range of natural vari ati on of i nd i v i dual stream h abi tat vari abl es 
and the compl ex, and l i ttl e understood i nterpl ay between these • • •  makes i t  
d i ffi cul t to establ i sh rel evant quanti tat i ve management d i recti ves from 
habi tat features . It i s  al so d i ffi cul t to quanti fy di rect l i nkages among 
processes and functi ons outsi de the stream channel to i n-channel cond i t i ons 
and biol ogi cal vari abl es . 

Structural components of stream habi tat must not be used as management goal s 
i n  and of themsel ves . No target management or threshol d l evel for these 
habi tat vari abl es can be uni formly appl i ed to al l streams . Whi l e  th i s  
approach i s  appeal i ng i n  i ts s i mpl i c i ty ,  i t  does not al l ow for natural 
vari ati on among streams • • • •  Furthermore , attai n i ng the predetermi ned 
val ues does nothi ng to i nsure aquati c  ecosystem processes are protected . 
These habi tat parameters must be v i ewed col l ect i vely as part of the l arger 
i ssue of watershed heal th and mai ntenance of natural phys i cal and b i ol og i cal 
i ntegri ty . " 

It i s  not poss i ble  at thi s t ime to defi ne cl ear l imi ts or threshol ds i n  
habi tat cond i t i ons that di rectly control the di stri buti on and popul ati on s i ze 
of the Ute l ad i es ' -tresses . Further research wi l l  al l ow better defi n i ti on and 
quanti fi cati on of desi rabl e habi tat cond i ti ons and how to ach i eve them . Thi s  
recovery pl an descri bes a process through whi ch the rather general strategi c 
goal s j ust di scussed can be further refi ned , defi ned , quant i fi ed ,  and 
i mpl emented . 

Recovery Impl ementati on . Recovery goal s and acti ons are concei ved as 
occurri ng at several scal es . The broadest scal e of recovery pl anni ng and 
implementati on w i ll  take place at the key watershed scale.  Recovery acti ons 
will focus on determi n i ng and impl ementi ng management pract i ces that retai n  
and restore watershed health and funct i on .  With i n  key watersheds , more 
speci fi c  watershed management acti ons will be di rected at drai nages conta i n i ng 
occurrences of the orch i d  and cri ti cal contri buti ng areas . F i nally ,  s ite
spec i fi c  r i pari an management objecti ves wi l l  be devel oped and i mpl emented for 
speci fi ed areas wi th i n  drai nages that requi re speci al management attenti on .  

Thi s  pl an recommends that an i nterd i sci pl i nary team ( ID Team) be assembl ed for 
each watershed . The ID Team wi l l  conduct an eval uati on of the cumulat i ve 
effects of resource management and l and use pract i ces on watershed funct i on 
and orch i d  popul ati ons and habi tat . Fol l owi ng the evaluat i on ,  the ID Team 
wi l l  make management recommendati ons and determi ne management object i ves 
appl i cable at the watershed , drai nage,  or s i te-speci fi c  l evel . The ID Team 
wi l l  also devel op standards and gui del i nes for achi ev i ng management objecti ves 
and by wh i ch proposed and ongoi ng management acti ons can be eval uated for 
the i r  i mpact on watershed goals  and orchi d  recovery . The management 
objecti ves and standards and gui del i nes should be devel oped i n  concert wi th 
other programs engaged i n  sens i t i ve spec i es , r i pari an area , and watershed 
resource management . Fi nal ly ,  the ID Team will be responsi bl e for worki ng 
wi th publ i c  and pri vate resource managers and Federal and state agenci es to 
devel op , i mpl ement , and moni tor management agreement s ,  speci al l and 
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des i gnat i ons ,  or other spec i fi c  act i ons that accompl i sh recommended management 
and recovery object ives . (Task 1 . 1 ) 

1 .  Watershed goal s .  Recovery o f  the Ute lad i es'-tresses will be poss i ble 
when Key Watersheds are managed to (Task 1 ) : 

a .  Mai nta i n  and restore the di stri buti on ,  d i vers i ty ,  and complexi ty of 
watershed and landscape-scale features to ensure protecti on and 
restorat i on of the dynami c ri pari an , aquati c ,  and wetland systems to 
wh i ch spec i es ,  populat i on s ,  and communi t i es are uniquely adapted . 

b .  Mai nta i n  and restore spati al and temporal connect i v i ty wi th i n  and 
between dra i nages . Lateral , l ongi tud i nal ,  and drai nage network 
connect i ons i nclude floodpl a i n s ,  ri pari an areas , wetlands , upslope 
areas , headwater tri butari es , and i ntact refugi a . These l i nkages must 
provi de chemically and phys i cally unobstructed routes to areas 
cri ti cal for fulfill i ng l i fe h i story requi rements of aquati c  and 
ri pari an-dependent spec i es .  

c .  Mai nta i n  and restore the physi cal i ntegri ty o f  the ri pari an and 
aquat i c  system, i ncludi ng shorel i nes , banks , and bottom 
confi gurat i ons . 

d .  Mai ntai n and restore the natural dynamics of stream systems , i nclud i ng 
the movement of streams wi thi n  the ir  floodplai ns . 

e .  Mai ntai n and restore ground water and surface water qual i ty necessary 
to support healthy ri pari an , aquati c ,  and wetland ecosystems . Water 
qual i ty must remai n  i n  the range that mai ntai ns the b i ologi cal ,  
phys i cal , and chemi cal i ntegri ty of the ecosystem , benefi t i ng 
surv i val ,  growth , reproducti on ,  and mi grat i on of i nd i v i duals  compos i ng 
i ts nat i ve aquat ic  and ri pari an communit i es . 

f .  Mai ntai n and restore the sedi ment regi me i n  whi ch the ri pari an and 
aquat i c  ecosystem evolved . Elements of the sed iment regi me i nclude 
the t i mi ng ,  vol ume , rate , and character of sed i ment i nput , storage , 
and transport . 

g .  Mai nta i n  and restore ground water and i n-stream flows suffi c i ent to 
create and sustai n ri pari an , aquatic ,  and wetlands habi tats and to 
reta i n  patterns of sediment , nutri ent , and wood rout i ng .  The t i mi ng ,  
magn i tude ,  durat i on ,  and spat i al di stri but i on of peak, h i gh ,  and low 
flows must be protected . 

h .  Mai nta i n  and restore the t imi ng ,  vari abil i ty ,  and durati on of 
floodplai n i n undat i on and water table elevati on i n  meadows and 
wetlands .  

i .  Mai nta i n and restore the natural speci es compos i t i on and structural 
di vers i ty of plant commun i t i es i n  ri pari an zones and wetlands . 
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j . Mai nta i n  and restore habi tat to support well-di stri buted healthy 
populati ons of nat i ve plant , i nvertebrate , and vertebrate ri pari an-
dependent spec ies ,  i nclud i ng the Ute lad i es ' -tresses . � ,  

2 .  Watershed-Orchi d  Evaluati on .  

a .  Watershed-Orch i d  Evaluat i on i s  ecosystem planni ng at both the Key 
Watershed and Drai nage scales (Task 1 . 2 ) .  The i ntent i s  to : 

1 )  Determine orchi d  populati on and habi tat cond i t i ons  w ith i n  the 
watershed . 

2 )  Assess cumulat i ve land use and resource management i mpacts on 
watershed/ri pari an functi ons wi th parti cul ar emphasi s  on orchi d  
populat i ons and recovery. 

3 )  Determi ne the phys i cal and b i ologi cal processes that effect orch i d  
populati ons and hab i tat condi t i ons and del i neate Ri pari an Habi tat 
Conservat i on Areas and cri t i cal contri but i ng areas that will 
protect the orch i d  accordi ngly . 

4 )  Develop Ri pari an Habi tat Management Objecti ves and Standards and 
Gui del i nes for appl i cat ion at the watershed , dra i nage , and RCHA 
level . 

5) Ident i fy research and i nformati on requi rements . 

6 )  Identi fy and pri ori tize populat i on or habi tat recovery and 
restorat i on needs . 

7 )  Assess mon i tori ng needs . 

b .  The spec i fic products result i ng from a Watershed-Orch i d  Evaluat i on 
i nclude : 

1 )  Recommendat i ons for populat i on s ize ,  levels , and d i stri buti on and 
habi tat cond i t i ons that should be used as cri teri a for del i st i ng 
(Task 1 . 6) .  

2 )  Appropri ate boundari es for RHCAs and cri t i cal contri but i ng areas 
(Task 1 . 3 ) . 

3 )  Values for Ri pari an Management Objecti ves (RMOs )  and 
speci fi cat i ons on the scale at whi ch they should be appl i ed ( i . e . , 
watershed , dra i nage , and/or RHCA) (Tasks 1 . 3 ,  1 . 4 )  . 

4 )  Speci fi c  Standards and Guidel i nes for management and land uses 
wi th i n  the watershed , drai nage , and RHCAs (Task 1 . 5 ) . 

5 )  Pri ori t ized l i st and descri pt ion of recommended recovery and 
restorat i on act i vi t i es (Task 1 . 7 ) . 
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6)  Spec i ficat i on of  mon itori ng object i ves and methods (monitori ng 
plan ) {Task 1 . 8) . 

c .  Watershed-Orch id  Evaluat i on will i nclude a revi ew of at least : 

1 )  Processes crit ical t o  ecosystem funct i on i n  the watershed , which 
processes are in place and whi ch are absent,  especi ally hydrology . 

2 )  Landownershi p  with in  the watershed , along drai nages , and i n  RHeAs 
and crit ical contri but i ng areas . 

3 )  Water ri ghts and water uses . 

4 )  Forestry and grazi ng practices . 

5) Recreat i on use and object i ves . 

6 )  Other land uses ( e . g . , oil and gas leas i ng ,  mi n i ng ) . 

7 )  Pollut i on (both poi nt and non-poi nt sources) . 

8)  Exi st i ng and potent i al natural communit i es .  

9 )  Ident i ficat i on ,  status , and locat i on of sens i t i ve speci es ( both 
plant and an imal) . 

10 )  Exot ic spec i es (both plant and an i mal ) . 

1 1 )  Ongo i ng and proposed projects that may affect watershed funct i on .  

1 2 )  Present status of knowledge regardi ng demographics ,  populat i on 
vi abil ity ,  and habitat requi rements of the orchid . 

3 .  Interd i sc i pl i nary Teams . The products of Watershed-Orch i d  Evaluat i on are 
recommendat i ons that guide and pri orit i ze management act i ons to ach i eve 
the Ute ladi es'-tresses recovery goals . Under the ecosystem approac h ,  a 
techn i cal ,  i nteragency, i nterdi sci pl i nary team ( 10 Team) conducts the 
analys i s  and plays a key role in worki ng with publ i c  and pri vate resource 
managers and Federal and state agenci es to i mplement management 
recommendat i ons . The 10 Team addresses cri t i cal i ssues i n  the Key 
Watershed by determi n i ng exi st i ng stream/ri pari an and upland cond i t i ons , 
compari ng present conditi ons to potent i al natural ranges of  vari abil i ty ,  
and maki ng judgements about the effects of h i stori cal and current land 
uses on watershed condit i on and dynamics and the popul ati on s i ze and 
d i stri but i on of the orchi d .  The 1 0  Team also makes recommendati ons  t o  the 
Recovery Team on appropri ate del i sti ng cri teri a ,  such as populati on s i ze 
and d i stri but i on and habitat cond i t i ons , for the watershed . (Task 1 . 1 )  

Interd i sc i pl i nary teams to conduct the Watershed-Orch i d  Eval uat i on will be 
assembled as needed . Th i s  recovery plan recommends that 10  Teams be 
assembled for each of the watersheds l i sted i n  Append i x  I I I .  Orch i d  
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populat i ons  currently exi st in  each of these watersheds ( see Table 1 ,  page 
5) . 

a .  I nterd i sc i pl i nary Team composi t i on should i nclude the followi ng (Task 
1 . 1 )  : 

I )  At least one member of the Ute ladi es'-tresses recovery team . 

2 )  Team members from other recommended di sci pl i nes , as appropri ate 
for each parti cular watershed : 
a)  hydrology ,  
b) fi sheri es , 
c )  range , 
d )  forestry ,  
e )  recreati on ,  
f) plant ecology , 
g)  entomology , 
h )  land use plann i ng ,  and 
i )  other d i sc i pl i nes as appropri ate 

b .  The pri mary role o f  the ID  Team i s  t o  i mplement the Ute lad i es'
tresses recovery plan . In  order to i mplement the recovery plan , the 
ID team will : 

I )  Conduct the Watershed-Orchid Evaluat i on and provi de the products 
l i sted above (See Watershed-Orchid Evaluat i on b) l .  through b ) 6 . ) .  

2 )  Develop an  Acti on Plan and Implementat i on Schedule that 
i ncorporates the Ri pari an Management Object ives , Standards and 
Gu i del i nes , recovery and restorati on priori t i e s ,  and Rlon i tori ng 
pl an . 

3) Implement the Act i on Pl an by worki ng wi th publ i c  and pri vate 
resource managers and Federal and state agenc i es to secure 
agreements , establ i sh land management des i gnat i ons , carry out 
recovery and restorati on projects , and i ncorporate the RMOs , 
Standards and Gui del i nes , and moni tori ng plan i nto agency plann i ng 
and deci s i on documents . 

4 )  Develop and implement procedures for evaluati ng proposed projects 
for compati bil i ty wi th RHOs and Standards and Gu i del i nes and 
maki ng recommendati ons to managers . 

5 )  Coordi nate wi th other related watershed management efforts . 

6 )  Work wi th the orchi d  Recovery Team to  develop speci fi c  recovery 
goals and del i sti ng cri teri a for the watershed that can be 
i ncorporated i nto overall recovery goals and del i st i ng cri teri a 
for the orch i d .  

7 )  Work with the orch id  Recovery Team to develop means for acqui ri ng 
needed i nformati on and conducti ng research . 
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8) Mon i tor and report orchi d  populat i on and habi tat recovery progress 
to the orchid  Recovery Team. 

9 )  Work w ith publ i c  and pri vate resource managers to assure publ i c  
i nvolvement i n  development and i mplementati on o f  watershed goal s .  

4 .  Ripari an Habi tat Conservati on Areas (RHCAs) . Ri pari an Habi tat 
Conservati on Areas are d i screte porti ons of a drainage that contri bute to 
the creati on and mai ntenance of orchi d  habi tat . Thus the RHCA i s  the 
smallest management uni t  i denti fi ed by the ID Team. RHCAs will be 
desi gned by the ID Team to meet Ute 1ad i es ' -tresses recovery goals . At 
the d i screti on of the ID Team, RHCAs may be recommended for formal 
des i gnat i on as Research Natural Areas , Areas of Cri t i cal Envi ronmental 
Concern , Speci al Botani c  Areas , etc . Ongoi ng and proposed management 
acti v i t i es occurri ng i n  or i nfluenci ng RHCAs will be evaluated for 
compati bil i ty wi th Standards and Guidel i nes and Ri pari an Management 
Object i ves .  Modi fi cati ons to such act i v i ti es may be recommended . (Task 
1 . 3 )  

5 .  Ripari an/Aquat i c  Habi tat Management Objecti ves (RHOs) .  Ri pari an/Aquat i c  
Management Objecti ves (RHOs) are quant i fi able measures of stream, 
ri pari an , and wetland cond i t i on that defi ne good Ute l ad i es ' -tresses 
habi tat and serve as i ndi cators agai nst wh i ch attai nment , or progress 
toward atta i nment , of orchi d  recovery goals will be measured . RHOs will 
be determi ned by the ID Team as a result of conduct i ng a Watershed-Orchi d  
Evaluat i on .  RHOs are expected to be essenti ally s imilar i n  content for 
all watersheds , for example , they will l i kely all address  such top i cs as 
flow requi rements , graz i ng ,  recreati on ,  and weed management ,  ti mber 
harvest levels and procedures , etc . However , the spec i fi cs of the 
management objecti ves will reflect unique cond i t i ons and the physi cal and 
bi ological needs and capabil i t i es of each watershed . RHOs may be 
appl i cable at the watershed , drai nage , and/or RHCA scal e .  Examples o f  
poss i ble RMOs are li sted i n  Appendi x  IV .  (Task 1 . 4 )  

6 .  Standards and Guidel i nes . Standards and Gui del i nes prescri be how Key 
Watersheds , Drai nages , and RHCAs are managed to ensure compati b il ity wi th 
RHOs and Ute 1ad i es ' -tresses recovery goal s .  The I D  Team will work wi th 
publ i c  and pri Vate resource managers and Federal and state agencies to 
ensure that ongoi ng and proposed projects are evaluated for compati bil i ty 
wi th Standards and Gui del i nes and recommendati ons made for project 
mod i fi cati on as appropri ate . Standards and Gui del i nes will be developed 
by the ID Team as an outgrowth of the Watershed-Orchi d  Evaluati on .  (Task 
1 . 5 ) 

The ID Team will work wi th publ i c  and pri vate resource managers and 
Federal and state agenci es to i ncorporate Ri pari an Management Objecti ves 
and Standards and Gui del i nes i nto management deci s i ons . Both the RHOs and 
the Standards and Gui del i nes should be des i gned to allow management 
flexi bi l i ty i n  i mplementati on .  As the 10 Team will be composed of 
representati ves of several d i sc i pl i nes and plann i ng efforts will be 
coordi nated wi th other ri pari an area and watershed management programs and 
the affected publ i c ,  management and publ i c  acceptance and i mplementati on 
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of recommended Ri pari an Management Objecti ves and Standards and Gui del i nes 
i s  expected . 

7 .  Monitori ng Strategy for the Ute ladi es ' -tresses .  Moni tori ng must be 
des i gned to provi de i nformati on on the recovery status of the Ute lad i es ' 
tresses i n  Key Watersheds . Results o f  mon i tori ng should enable managers 
to see whether or not orch i ds are achi ev i ng and mai nta i n i ng des i red 
d i stri but i on ,  populati on size , and v i abil i ty .  Mon i tori ng the 
effecti veness of the Ute lad i es ' -tresses Standards and Gui del i nes will 
also be needed . I f  mon i tori ng shows that they have been i neffecti ve ,  
they should be revi sed . (Task 1 . 8 )  

There are three types of  moni tori ng i n  thi s  recovery strategy that should 
be i n i t i ated pri or to changes i n  management , and done concurrently 
throughout the range of the Ute ladies ' -tresses . Moni tori ng object i ves , 
methods ,  and report ing should be cons i stent i n  all watersheds . The ID  
Teams will be  respons i ble for maki ng sure that mon i tori ng i s  bei ng 
conducted and for evaluat i ng the results . The three types of mon i tori ng 
i nclude : 

a .  Populati on d i stri but i on and status ( presence-absence and basel i ne 
condi t i on) . 

b .  Effecti veness o f  the orch i d  Standards and Gu i del i nes , RMOs , and RHeAs 
( i mplementati on ,  compl i ance , and habi tat response) . 

c .  Effect i veness of recovery efforts (populati on response) . 

8 .  Orch i d  Recovery i n  Di sjunct Habitats . The above strategy for orch i d  
recovery focuses on orch i d  occurrences associ ated wi th stream systems that 
are i n  some way still naturally funct i on i ng .  The Ute lad i es'-tresses 
orch i d  al so occurs around natural seeps and spri ngs and i n  wet meadows , 
only some of wh i ch are associ ated with h i stori c alluvi al systems . Human
i nduced habi tat management that mimi cs natural cond i t i ons appears to be 
i mportant for mai ntai n i ng or enhanci ng some of these populati ons .  For 
example , appropri ate hydrology can be created by i rrigat i on ,  and 
vegetat i on communi ty characteri sti cs can be sustai ned by hayi ng or 
graz i ng .  The scope of the recovery effort must also i nclude protecti on 
and management of these occurrences associ ated wi th wet meadows , seeps , 
and spri ngs . Approxi mately 50% of the known populati on occurs i n  such 
sett i ngs . Recovery objecti ves for populat i ons i n  d i sjunct habi tats 
i nclude : 

a .  Securi ng habi tat and habi tat cond i t i ons necessary t o  perpetuate the 
orch i d :  

1 )  

2 )  

purchase ,  easements , management agreements , speci al land 
management desi gnat i ons ,  etc .; 
purchase or obtai n  water rights and water del i very systems 
suffic i ent to mai ntai n hydrolog i c  requi rements . 
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b .  Management of soils , hydrology ,  vegetati on ,  and other habi tat features 
( e . g . , poll i nators and herbi vores ) as necessary for orch i d  v i abi l i ty .  

c .  Management o f  human acti v i t i es ( e . g . , recreati on ,  i rri gat i on 
practi ces)  to prevent adverse i mpacts to or enhance orch i d  populati ons 
and habi tat . 

d .  Moni tori ng habi tat characteri sti cs ,  orchi d  populati ons , and management 
agreements . 

e .  Conduct research to better understand the habi tat rel ati onshi ps and 
l i fe h i story dynamics of orchids i n  d i sjunct setti ngs as compared to 
ri pari an setti ngs ( e . g . , how are such sett i ngs are colonized , what are 
the natural habi tat cond i t i ons requi red by the orchi d  i n  such 
setti ngs , and what i s  the natural longevi ty of orchi d  occurrences i n  
these setti ngs ) . 

9 .  Ute lad i es ' -tresses Recoverv Team. Membershi p  on the Ute lad i es ' -tresses 
Recovery Team i s  by appoi ntment of the Serv i ce ' s  Regi onal D i rector ,  and 
the team serves at the d i screti on of the Regi onal Di rector .  Often , 
recovery teams are d i sbanded o.nce preparat i on of the recovery plan i s  
completed . However, the Ute 1ad i es ' -tresses Recovery Team will not be 
d i sbanded when recovery planni ng i s  completed , but will conti nue to assi st 
the Servi ce i n :  

a .  Overseei ng the establ i shment o f  the watershed I D  Teams . 

b .  Provi d i ng gui dance to the I D  Teams , i nclud i ng part i c i pat i ng as a 
representati ve of the Recovery Team on the ID  Team . 

c .  Assess i ng recommended populati on and habi tat recovery goals  and 
del i st i ng cri teri a for the orch id  i n  each watershed and i ncorporati ng 
them i nto overall recovery goals and del i st i ng cri teri a for the orch id  
throughout i ts range . 

d .  Rev i ewi ng progress toward recovery,  as reported by the ID Teams , at 
least annually and until such time as the orch i d  i s  del i sted or the 
recovery process i s  suffi ci ently i nsti tuti onal ized that such overs i ght 
i s  redundant . 

e .  Gu i d i ng ,  i mplementi ng ,  and evaluati ng recovery act i ons for Ute 
lad i es ' -tresses populati ons i n  di sjunct habi tats . 

f .  Gui di ng ,  i mplementing ,  and evaluat i ng recovery acti ons for all Ute 
lad i es ' -tresses populati ons i n  the i nterim before watershed ID Teams 
are establ i shed , Watershed-Orchid Evaluati ons are conducted , and 
Resource Management Objecti ves and Standards and Gu i del i nes are 
developed . 

g .  Identi fyi ng sources and help i ng pull together resources for acqui ri ng 
needed i nformati on and conduct i ng necessary research . 
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Summary. The previ ous di scussi on outl i nes concepts and procedures for 
ach i ev i ng Ute 1ad i e s ' -tresses recovery through i mprovement of watershed 
cond i t i on and funct i on .  The focus on watershed level planni ng and management � ,  

i s  necessary because i t  i s  watershed cond i t i ons and processes that create and 
mai ntai n orchi d  habi tat and thus assure perpetuati on of orchi d  populati ons . 
The recovery effort will be accompl i shed through an i nteragency , 
i nterd i sc i pl i nary , watershed evaluati on , planni ng ,  and management effort . An 
i nteragency , i nterd i sc i pl i nary team wi ll  evaluate key watersheds , recommend 
orchi d  recovery goals and de1 i sting cri teri a appropri ate for the watershed , 
recommend management objecti ves , develop standards and gui del i nes for 
ach i ev i ng management objecti ves ,  create an act i on plan for i mplementati on of 
management obj ecti ves and standards and gui del i nes ,  and work wi th publ i c  and 
pri vate resource managers and Federal and state agenci es to craft and secure 
the necessary l and management designati ons and management agreements to 
i mplement the acti on plan and affect recovery of the orchi d .  Orchi d  recovery 
efforts will be coord i nated wi th other programs desi gned to i mprove the 
cond i t i on or status of other sensi t i ve spec i es and ri pari an and aquat i c  
ecosystems . Where orchid populati ons occur i n  habi tats not connected w ith 
current watershed processes , the i r  protecti on and management will be d i rected 
by the orch i d  Recovery Team and will i nvolve s i te-spec i fi c  act i ons . These 
di sj unct populati ons will be protected a�d managed until such t ime as the 
speci es i s  recovered or the populat i ons are no longer cons idered essenti al for 
orchi d  recovery . The orchi d  Recovery team will i ncorporate orchi d  populati on 
and habi tat recovery goals recommended for each watershed i nto overall 
populati on and habi tat recovery goals and del i sti ng cri teri a .  The orch i d  
Recovery Team will also sol i c i t  and oversee research efforts t o  acqui re the 
necessary i nformati on to set speci fi c ,  quanti fi abl e ,  management and populati on 
targets and assess progress toward them. 

B .  Stepdown Outl i ne for Recovery Acti ons 

1 .  Defi n e ,  manage , and restore watersheds . 

1 . 1  Assemble Interd i sc i pl i nary Teams . 

1 . 2  Conduct Watershed-Orchid Evaluati on .  

1 . 3  Defi ne and del i neate Ri pari an Habi tat Conservati on Areas and Cri t i cal 
Contri but i ng Areas . 

1 . 4 Develop Ri pari an/Aquat ic  Management Objecti ves (RMOs ) .  

1 . 5  Develop Standards and Gui del i nes . 

1 . 6 Determi ne populat i on and hab itat recovery goals for the watershed to 
use as cri teri a for del i sti ng .  

1 . 7  Ident i fy ,  descri be , and pri ori tize watershed , ri pari an habi tat , and 
orchi d  populati on recovery and restorati on projects . 

1 . 8  Establ i sh moni tori ng object i ves and des i gn a mon i tori ng plan . 
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1 . 9  Develop an Act i on Plan and Implementati on Schedule for establ i shing 
RHOs and Standards and Gui del i nes and carryi ng out recovery and 
restorat i on projects and the moni tori ng program. 

1 . 10 Work wi th publ i c  and pri vate resource managers and Federal and state 
agenci es to impl ement the act i on plan . 

1 . 1 1 Evaluate ongoi ng act i vi ti es for compati bili ty wi th RHOs and Standards 
and Gui del i nes , recommend mod i fi cat i ons as appropri ate . 

1 . 12 Evaluate progress and report to the orchi d  Recovery Team . 

2 .  Impl ement interim recovery actions for orchid populations associated with 
natural stream systems. 

3 .  Identify. protect . and manage populations in disj unct habitats. 

4 .  Devel op orchid population and habitat recovery goal s and delisting 
criteria. 

5 .  Inventory remaining potential habitat. 

6 .  Conduct genetic . l ife history. ecol ogy. and habitat management studies. 

6 . 1  Conduct genet i c  stud i es . 

6 . 2  Develop propagat i on and transplanti ng protocols . 

6 . 3  Conduct l i fe h i story and demograph i c  stud i es .  

6 . 4  Conduct ecology stud ies .  

6 . 5  Conduct habi tat and watershed management stud i es .  

7 .  Reintroduce Ute ladies ·-tresses into appropriate sites. 

7 . 1  Evaluate s i tes where hi stori c occurrences may have been ext i rpated 
for poss i ble rei ntroducti on .  

7 . 2  Implement re i ntroducti ons . 

7 . 3 Protect , manage , and mon i tor rei ntroduced populati ons . 

8. Conduct publ ic education on watershed and riparian ecosystem management, 
use of recovery and interdiscipl inary teams . and orchid ecol ogy. 
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c .  Narrati ve Outl i ne for Recovery Actions 

1 .  Defi ne , manage , and restore watersheds . A full descri pti on of the 
rat i onale and recommended procedures for accompl i sh i ng th i s recovery 
act i on ,  i ncludi ng the steps l i sted below, are i ncluded i n  the body of the 
text and will not be repeated here . 

1 . 1  Assemble Interd i sci pl i nary Teams . ( see 13 . ,  page 23)  

1 . 2 Conduct Watershed-Orch i d  Evaluat i on .  ( see 12 . ,  page 22-23 ) 

1 . 3 Defi ne and del i neate Ri pari an Habi tat Conservati on Areas and Cri ti cal 
Contri buti ng Areas . ( see 14 . ,  page 25) 

1 . 4  Develop Ri pari an/Aquat i c  Management Objecti ves (RHOs ) .  (see #5 . , page 
25)  

1 . 5  Develop Standards and Gui del i nes . ( see 16 . ,  page 25)  

1 . 6 Determi ne populat i on and habi tat recovery goals  for the watershed to 
use as cri teri a for del i sti ng . ( see 12 . , b . ,) , page 22)  

1 . 7  Identi fy ,  descri be ,  and pri ori t i ze watershed , ri pari an habi tat , and 
orch i d  populati on recovery and restorati on projects . ( see #2 . , b . , 5 ) ,  
page 22)  

I . S  Establ i sh mon i tori ng objecti ves and desi gn a monitoring pl an . ( see 
#2 . , b . , 6 ) ,  page 23) 

1 . 9 Develop an Acti on Plan and Implementat i on Schedule for establish i ng 
RHOs and Standards and Gui del i nes and carryi ng out recovery and 
restorati on projects and the mon i tori ng program . ( see #3 . , b . , page 
24)  

1 . 10 Work wi th publ i c  and pri vate resource managers and Federal and state 
agenci es to i mplement the acti on plan . ( see '3 . , b . , page 24) 

1 . 1 1  Evaluate ongoi ng act i vi ti es for compati bil i ty wi th RMOs and Standards 
and Gui del i nes , recommend modi fi cat i ons as appropri ate . (see #7 , page 
26)  

1 . 12 Evaluate progress and report to the orchi d  Recovery Team . ( see 
#3 . , b . , page 24 and 19 , page 27) 

2 .  Implement i nterim recovery acti ons for orchid populati ons associ ated wi th 
natural stream systems . Assembl i ng ID Teams , conduct i ng watershed 
evaluati on ,  and develop i ng and i mplementi ng management recommendati ons i s  
expected to take from 6 months to 1 year followi ng fi nal approval of thi s 
recovery plan . Every effort should be made to exped i te that process .  
Duri ng the i nteri m,  however, recovery acti ons should occur.  Recovery 
acti ons should be di rected toward protecti ng known populati ons and 
mai nta i n i ng or enhanci ng habi tat cond i t i ons for the orch i d .  Actions can 
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i nclude i denti fyi ng areas for acqui s i t i on or spe,c i al management 
desi gnat i ons , applyi ng i ntegrated weed control and vegetati on management ,  
assuri ng that hydrolog i c  requi rements are met and that proposed projects 
will not compromi se them, managi ng graz i ng to avo id  impacts duri ng 
sens i t i ve t i mes of the year (duri ng floweri ng and frui t  set) , and manag i ng 
recreati on and other act i v i ti es to avo id  trampl i ng ,  compacti on ,  and other 
adverse i mpacts to habi tat . Some type of populat i on and habi tat 
mon i tori ng should be i n i t i ated i n  each watershed until such t ime as a 
complete moni tori ng plan i s  desi gned and i mplemented . 

3 .  Identify, protect , and manage populations in disjunct habitats . Watershed 
10 Teams will be focus i ng the i r  attenti on on recovery of the orch i d  i n  
habi tats created and mai ntai ned by natural hydrolog i c  systems . However, 
occurrences of the orch i d  outside of those areas must be protected and 
managed as well . Recovery acti ons should i nclude acqui s i t i on ,  spec i al 
land management des i gnat i ons , and management agreements to manage habi tat , 
securi ng water rights or negot i ati ng quanti t i es and t imi ng of flow ( e . g . , 
from i rri gati on systems) , and vegetat ion ,  graz i ng ,  and recreati on 
management . Populat i on and habi tat moni tori ng should also be conducted . 

4 .  Develop �rchid population and habitat recovery goals and delisting 
criteria .  Watershed 1 0  Teams will make recommendat i ons for orch i d  
populati on s izes and di stri bution and habi tat cond i t i ons that should be 
attai ned wi th i n  the watershed for recovery and del i sti ng of the orch i d .  
These recommended recovery goals for each watershed will need to be 
i ntegrated wi th each other and i ncorporated i nto overall recovery goals 
and del i sti ng cri teri a for the orchi d  throughout i ts range . 

5 .  Inventory remaining potential habitat . Recent di scoveri es o f  the orch i d  
have extended i ts known range northward to i nclude the North Platte Ri ver 
drainage i n  Wyomi ng and areas between there and Colorado Spri ngs along the 
Front Range of Colorado (See Fi gure 1 for locat i ons of known and 
h i stori cal occurrences) . Recovery of the orchid  cannot be complete until 
the full range and habi tat preferences of the orch i d  are understood and 
the genet i c  and ecological relati onsh i ps wi th i n  and between populati ons 
eluci dated . Pri ori ty areas for addit i onal i nventory i nclude : the 
headwaters of the North Platte Ri ver,  the laram i e  Bas i n ,  and the upper 
Green Ri ver and i ts tri butari es in Wyomi ng ;  dra i nages along the Front 
Range north of Boulder, Colorado , i ncludi ng wi th i n  the Pawnee Nati onal 
Grasslands ; along the Green Ri ver and its  tri butari es between Brown's Park 
( i n  Colorado and Utah) and Jensen , Utah ; and porti ons of the Colorado 
Ri ver and i ts tri butaries i n  Colorado and Utah . Drai nages , seeps , and 
spri ngs i n  the eastern Great Bas i n  of Utah and Nevada should al so be 
i nventori ed , especi ally si nce an hi stori cal locat i on at Willow Spri ngs i n  
far western Utah was recently reconfi rmed . 

6 .  Conduct genetic ,  life history, ecology, and habitat management studi es .  
I n  order to assess and mai ntai n the full geneti c  vari abil i ty i nherent i n  
th i s  spec i es ,  know how to establ i sh and mai nta i n  mi n imum v i able 
populat i ons , and understand how to assess and manage orch i d  hab itat ,  
geneti c ,  populati on b iology , ecology, and habi tat management stud i es are 
necessary .  
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6 . 1  Conduct genet i c  stud i es .  I t  i s  important to determi ne the geneti c 
compl ement of the Ute 1ad i es'-tresses and understand geneti c  
vari abi l i ty wi th i n  and between popul ati ons . Studies shoul d be � ,  

conducted to acqui re thi s  i nformati on and i ncorporate i t  i nto 
conservati on and recovery pl anni ng .  

6 . 2  Devel op propagati on and transpl anti ng protocol s .  Stud i es shoul d be 
conducted to devel op protocol s for propagati on and transpl ant i ng .  
The process o f  and requi rements for germi nat i on and maturati on to 
reproduci ng adul ts in orchi ds are compl ex and poorl y understood , and 
for th i s  spec i es ,  compl etely unknown . Many orch i ds devel op a 
symbi ot i c  rel ati onshi p  wi th soi l  fungi and may exi st as symbi onts 
underground for many years . Understandi ng the requi rements and 
devel opi ng protocol s for propagati on and transpl anti ng wi l l  be useful 
for m i t i gat i on pl anni ng ,  mai ntai n i ng geneti c  stock, augmenti ng 
decl i n i ng popul ati ons ,  and possi bl e  rei ntroduct i ons . 

6 . 3  Condyct l i fe h i story and demographi c  stud i es . Research shoul d be 
conducted on pol l i nati on b i ol ogy, breedi ng systems , l i fe h i story ,  and 
demograph i cs .  Demograph i c  stud i es shoul d focus on i denti fy i ng the 
most vu1n�rab1e l i fe h i story stages and determi ni ng what factors 
contri bute to that vul nerabi l i ty.  Demographi c  stud i es shoul d al so 
el uci date the age structure or compos i t i on of v i abl e popul ati ons and 
how can i t  be measured or assessed . Thi s  i nformati on i s  necessary i n  
order to des i gn and eval uate popul at i on mon i tori ng programs and set 
popul ati on targets for recovery .  

6 . 4  Conduct . ecol ogy stud i es .  Research shoul d be conducted on habi tat 
requi rements of the orch i d  and responses of vari ous l i fe stages to 
cri t i cal habi tat features . Th i s  i nformati on i s  necessary i n  order to 
des i gn and eval uate habi tat management programs and pred i ct the 
consequences of habi tat al terat i ons on l ong term vi abi l i ty .  

6 . 5  Conduct habi tat and watershed management stud i es .  Research shoul d be 
conducted on how to create , rehabi l i tate ,  mai ntain ,  and manage 
habi tat . The orchi d  appears to requi re early to mi d-seral ri pari an 
habi tats created and mai ntai ned by streams act i ve wi th i n  the i r  
fl oodpl a i ns . Research i s  needed on rel ationshi ps between watershed 
cond i t i on and management and creati on and mai ntenance of habi tat for 
the orchi d ,  wi th part icul ar focus on how watershed cond i t i on and 
management i nfl uence stream movement wi th i n  fl oodpl a i n s .  Stud i es 
shoul d al so focus on geomorphol ogy, hydrography , and groundwater and 
stream hydrol ogy and how they i nfl uence ri pari an area soi l  moi sture 
and vegetati on commun i t i es .  Add it i onal research i s  needed on speci al 
management needs of ri pari an ,  wet meadow, seep , and spri ng vegetati on 
communi t i es so that graz i ng ,  weed , and recreati on management programs 
can be desi gned and eval uated . Informati on from these stud i es wil l  
be used to devel op habi tat management objecti ves . 
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7 .  Rei ntroduce Ute l adi es '-tresses i nto appropri ate s i tes . The orchi d  has 
been exti rpated from porti ons of i ts known h i stori c range . To complete 
i ts di stri but i on wi th i n  i t  known h i stori c range , orchids  should be 
rei ntroduced i nto appropri ate s i tes . 

7 . 1  Eval uate s i tes where h i stori c occurrences may have been exti rpated 
for possibl e  rei ntroduction . There are several s i tes throughout the 
known h i stori c range of the orchi d  where popul ati ons  have been 
exti rpated or have not been seen for many years . These areas need 
add i t i onal i nventory to veri fy the presence or absence of the orchi d .  
Where the orchi d  i s  veri fi ed as hav ing been exti rpated , s i tes should 
be eval uated for poss i bl e  rei ntroducti on .  Eval uati ons should 
con s i der s ite potenti al from an ecol ogi cal as well as protecti on 
perspecti ve ( i . e . , are s ite cond i t i ons sui table for the orch i d  now 
and i n  the future , are these cond i t i ons abl e to be mai ntai ned 
natural l y  now and i n  the future , and are the s i te and habi tat 
cond i t i ons (such as hydrology) under ownershi p or management that can 
guarantee protecti on i n  perpetu ity) . Rei ntroducti on s i tes shoul d 
also be selected to compl ete the h i stori cal d i stri buti on of the 
orch i d ,  contri bute to the natural biodi vers i ty of the area,  and offer 
the potenti al for publ i c  educat i on and research . 

7 . 2  Impl ement rei ntroducti ons .  Usi ng protocols and knowledge acqui red i n  
step 5 ,  reestabl i sh populati ons at selected s i tes . Th i s  step will 
i nclude a genet ic  analysi s  to sel ect sources of seeds or transpl ants 
that will maximize the potenti al for long term vi abil i ty of the 
rei ntroduced populati ons and the enti re spec i es .  

7 . 3  Protect . manage. and monitor rei ntroduced popul ati ons . It will be 
necessary to establ i sh management agreements and impl ement mon i tori ng 
plans to assure the long term v i abil i ty and protecti on of 
rei ntroduced populati ons . 

8 .  Conduct publ i c  educati on o n  watershed and r i pari an ecosystem management , 
use of recovery and i nterdi sci pl i nary teams , and orchi d  ecol ogy .  
Ecosystem management to preserve bi odi vers ity i s  still a forei gn concept 
to resource managers and may be mi sunderstood and v i ewed w ith hostil i ty by 
the general publ i c .  Effecti ve recovery of the orch i d  req u i res that publ i c  
agenci es and the general publ i c  work together to make and carry out 
management deci s i ons and work for long-term natural functi on of 
watersheds . Thi s  recovery strategy, wi th i ts focus on i nterd i sc i pl i nary 
and i nteragency coordi nati on , commun i cat i on , and teamwork and flexi ble 
management gu i del i nes , offers the opportuni ty to accompl i sh orch i d  
protecti on and recovery wi thout excess i ve acrimony . Every effort should 
be made to l earn from th i s  endeavor and teach others about the process and 
i ts accompl i shments . 
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PART I I I  IMPLEMENTATION SCHEDULE 

The Impl ementati on Schedul e that fol l ows outl i nes acti ons and estimated costs � , -

for the recovery program. It i s  a guide for meeti ng the objecti ve d i scussed 
i n  Part I I  of th i s  Pl an . Thi s  schedul e i ndi cates task pri ori t ies ,  task 
numbers , task descr ipt i ons ,  durati on of tasks , the responsi bl e  agenci es ,  and 
l astl y ,  estimated costs . These acti ons , when accompl i shed , shoul d bri ng about 
the recovery of the speci es and protect i ts hab i tat . It shoul d be noted that 
the estimated monetary needs for al l parties i nvol ved i n  recovery are 
i denti fi ed and , therefore , Part I I I  refl ects the total esti mated fi nanci al 
requi rements for the recovery of thi s  spec i es .  Pri ori t i es i n  Col umn one of 
the fol l owi ng i mpl ementati on schedul e are ass i gned as fol l ows : 

Pri ori ty 1 :  An acti on that must be taken to prevent ext i nct i on or to prevent 
the spec i es from decl i n i ng i rrevers i bl y  i n  the foreseeabl e 
future . 

Pr i or i ty 2 :  An acti on that must be taken to prevent a s i gn i fi cant d ecl i ne i n  
speci es popul ati on/habi tat qual i ty or some other s i gn i fi cant 
negati ve impact short of ext i nct i on . 

Pri or i ty 3 :  Al l other acti ons necessary to .meet the recovery objecti ve .  

Key to Acronyms used i n  Impl ementati on Schedul e 

B IA 
BLM 
BOS 
BR 
CNAP 
CNHP 
CNPS 
COE 
CPC 

CUP 
FS 
FWS 

JEFFCO 
NPS 

NNHP 
RT 
TEAM 
TNC 
UCB 
UNHP 
USDA 
UTE 
WNDDB 
WY 

Bureau of Indi an Affai rs 
Bureau of Land Management 
Ci ty of Boul der Open Space Department 
Bureau of Recl amati on 
Col orado Natural Areas Program 
Col orado Natural Heri tage Program 
Col orado Nat ive Pl ant Soci ety 
Corps of Engi neers 
Centers for Pl ant Conservat i on (ei ther Red Butte Gardens or 

Denver Botan i c  Gardens ) 
Central Utah Project 
U . S .  Forest Servi ce 
U . S .  F i sh and W i l dl i fe Service 
ES - Ecol ogi cal Servi ces 
RW - Refuges and Wi l dl i fe 
Jefferson County Open Space 
Nati onal Park Serv i ce ,  Di nosaur Nati onal Monument or Capi tal 

Reef Nati onal Park 
Nevada Natural Heri tage Program 
Ute l ad i es ' -tresses Recovery Team 
Interd i sc i pl i nary Team ( ID Team) 
The Nature Conservancy (CO ,  UT , or WY F ie ld  Offi ces ) 
Uni vers i ty of Col orado at Boul der 
Utah Natural Heri tage Program 
U . S .  Dept . of Agri cul ture Bee B i ol ogy Laboratory 
Ui ntah and Ouray Ute Indi an Tri be 
Wyomi ng Natural Di vers ity Data Base (Natural Heri tage Program) 
State of Wyomi ng 
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PRIORI!! TASK I� DESCRIPTION IASK 
IUtBER � DURATlD! 

(YEARS) 

1 1 . 1  Assemble i nterdi sci p l i nary 0 . 5  
teams 

1 1 . 2 Conduct watershed-orch id 0.5 
evaluat i on  

1 1 .3 Def i ne  RHCAs & Crit ical 0 . 5  
Contributing Areas 

1 1 .4 Develop RHOs 0.5 

1 1 . 5 Develop Standards & 0 . 5  
Guidel ines 

1 1 .6 Develop populat i on  & 1 . 0  
habitat recovery goa ls 

1 1 _ 1  Identi fy and develop 0 . 5  
restoration projects 

1 1 .8 Design moni tor i ng  plan 0 . 5  

1 1 . 9 Develop Act i on  Plan & 0.5 
Implementation Schedule 

1 1 . 1 0 Work with publ i c/private 20 
resource managers to 
inplement acti on  plan 

1 1 . 1 1  Evaluate ongoi ng ** 

act ivitfes 

1 1 . 1 2 Eva luate progress 20 

1 2 Implement i nterim recovey 1 
actions 

I -- ---� 

PART I I I  IMPLEMENTATION SCHEDULE 

REGION 

6 

6 

6 

UTE lAD I ES ' - TRESSES ORCH ID 

M 

RESPOIISIB� aIBg 

OTHER 

PROGRAM 

ES, RW BIA, BlM, BOS, BR, CNAP, 
CNHP, FS, JEFFCO, NPS, 
UNHP, UTE, WYO 

TEAM 

TEAM 

TEAM 

TEAM 

TEAM 

TEAM 

TEAM 

TEAM 

ES, RW BIA, BlM, BOS, BR, CNAP, 
CNHP, FS, JEFFCO, NPS, 
UNHP, UTE WNNDB, WYO 

TEAM 

TEAM 

ES, RW BIA, BlM, BOS, BR , CNAP, 
CNHP, CUP, FS, JEFFCO, 
NPS, UNHP, UTE, WNDDB, 
WYO 
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OOST (!IIMAIES 
(x $1 , 000) 

FY-01 FY-02 FY-03 

5 - - - - - -

45 - -- ---

*** 

*** 

*** 

*** 

*** 

*** 

*** 

*** 

*** 

*** 

*** 

aJltENTSINOT�S 

*** fncluded in watershed 
evaluat ion budget 

*** included in watershed 
evaluatfon budget 

*** Included In watershed 
evaluat i on  budget 

*** fncluded fn watershed 
evaluation budget 

*** included in watershed 
evaluat ion budget 

*** included In watershed 
evaluation budget 

*** Included I n  watershed 
evaluation budget 

*** not determinable 

** ongofng 
*** not determinable 

*** not determinable 

*** not determfnable 



PRIORIII TASK I�g; DESCRIPTION � 
� NlJItSER DURATION 

(YEARS) 

REGION 

1 3 Identi fy, protect, & 20 6 
manage -di sjunct habi tats 

1 4 Develop recovery goa l s  & 3 
del i st i ng cri teri a 

1 6 . 1 Conduct genet i c  studies 5 

1 6.3 Conduct l i fe h istory & 20 
demographic studies 

1 6.4 Conduct ecology studies 1 0  

1 6 . 5  Conduct habl tat management 15 
studies 

2 5 I nventory remaining 5 1 ,  6 
potent i a l  habitat 

2 6 . 2  Develop propagat ion & 10 
transplant ing protocol s  

2 8 Conduct publ i c  educat i on  ** 1 ,  6 

3 7. 1 Eva luate s i tes for 3 " 6 
reintroduction 

3 7. 2 Implement reintroduct i ons 1 1 ,  6 

3 7.3 Protect, manage 1 0  
reintroduced po�lations 

RESPONSIBLE ��N� 

M OTHER 

PROGRAM 

ES, RW BIA, BLM, BOS, BR, CNAP, 
CNHP, CUP, FS, JEFFCO, 
NPS, UNHP, UTE , WNNDB, 
WYO 

RT 

UCB 

BLM, BOS, CNAP, CNPS, 
CPC, CUP, FS, JEFFCO, 
NPS, UNHP USDA WNNDB 

BLM, BOS, CNAP, CUP, FS, 
JEFFCO NPS UNHP 

BLM, BOS, CHAP, CUP, FS, 
JEFFCO NPS TNC, UNHP 

ES, RW B IA, BLM, BOS, BR, CNAP, 
CNHP, CNPS, CUP, JEFFCO, 
NPS, NNHP, UNHP, UTE, 
WNDDB WYO 

CPC, UCB 

ES, RW BIA, BLM, BOS, BR, CPC 
CNAP, CNHP, CNPS, CUP, 
JEFFCO, NPS, NNHP, TNC, 
UCB, UNHP, UTE, WNDDB, 
WYO 

ES, RW CPC, TEAM 

ES, RW CPC, other 

TEAM, other 
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COST gnU'ATES 
(x $1 , 000) 

FY-01 FY-02 FY-03 

*** 

5 5 5 

20 20 20 

20 20 20 

20 20 20 

20 20 20 

20 20 20 

15 15 15 

5 5 5 

3 3 3 

*** 

*** 

r 

COIENTSINOTES 

*** Not determinable 

I 

I 

I 
I 

** ongoi ng 

*** not determinable 

*** not determinable 
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PART IV APPENDICES 

Append i x  I .  Taxonomy of Ute l ad i es ' -tresses 

N i neteenth and early twenti eth century probl emati c  col l ecti ons from Nebraska , 
Col orado , Utah , and New Mexico were reported in the l i terature as one or more 
of the above taxa and some herbari um specimens had mul t i p l e  annotati ons as 
di fferent taxa .  Pri or to  stud i es on  the genus Spi ranthes i n i ti ated by Charl es 
J .  Shevi ak in the earl y 1970 ' s ,  the major works on the genus were contri buted 
by Ames ( 1905 ) , Correl l ( 1 950) , and Luer ( 1975) , whose opi n i ons on the genus 
di ffered substanti al ly .  The del i mi tati on of spec i es i n  Spi ranthes i s  often 
d i ffi cul t due to the l ack of d i st i ncti ve morphol ogi cal characters that 
preserve wel l i n  the herbari um and the postul ated occurrence of hybrid i zati on . 

The correct treatment for probl emati c  col l ecti ons i s  as fol l ows : 

A spec imen col l ected al ong the North Pl atte Ri ver on September 22 , 1859 , by 
Henry Engel mann and previ ously i dent i fi ed as Spi ranthes cernua , i s  �. 
magni camporum . A speci men al so col l ected by Henry Engel mann on an unspeci fi ed 
day i n  September, 1856 , al ong South Pl atte Ri ver was actual l y  taken i n  Wel d or 
Morgan Count i es ,  Col orado , and i s  �. d i l uv i al i s .  Attri buted to Nebraska , i t ,  
too , was previ ously i denti fi ed as � cernua . 

Col l ecti ons from the Ri o Grande Val l ey and Espanol a (Ri o Arri ba County) , New 
Mexi co ,  attri buted to �. cernua by Ames ( 1905) , Correl l ( 1950) , and Hol mgren 
i n  Cronqui st (1977)  --Cronqui st et al . ???? are �. magn i camporum as shown by 
Luer ( 1975 ) . The "Camp Hard i ng ,  near Pi kes Peak" col l ecti on c i ted by Rydberg 
( 1 906) as �. porri fol i a , i s  i n  fact � di l uvi al i s ,  col l ected i n  what i s  now 
suburban Col orado Spri ngs . 

Al l speci mens of �. porri fol i a  c i ted for Nevada have been taken at the eastern 
foot of the S i erra Nevada,  general ly  near Carson C i ty .  It i s  not at al l 
unusual to fi nd �. porri fol i a  i n  th i s  area,  wh i ch i s  adjacent to the 
Cal i forn i a  state l i ne . 

low-el evat i on Utah col l ecti ons , ass i gned by vari ous workers to �.  
romanzoffi ana (Ames 1 905) , � .  porri fol i a  (Correl l 1 950 , Hol mgren i n  Cronqui st 
1977 , Luer 1 975 and Wel sh  1987 --Wel sh  et al . ?????) ,  �. cernua ( Correl l 1950 , 
Hol mgren i n  Cronqui st 1977 , and Wel sh 1987) , and �.  magni camporum ( Luer 1975 ) , 
are �.  d i l uv i al i s .  

Shev i ak has publ i shed extens ively o n  the taxonomy o f  genus Spi ranthes (Shevi ak 
1 973 , 1982 , 1984 , 1 989 , 1990 , Shevi ak and Catl i ng 1980) and has regul arl y 
reported cytol ogi cal data on the genus . The number of chromosomes for spec i es 
of wh i te-fl owered Spi ranthes i n  the Un i ted States i s  based on 1 5 ,  22 ,  and 37 . 
Spi ranthes magn i camporum, �. ochrol euca, �. odorata ,  �. l acera , and �.  
vernal i s  are al l d i pl oi ds wi th 2n=30 . � cernua i s  a polyp l o i d  compl ex 
presenti ng numerous forms wi th 2n-45 , 60 , or 61 and polyembryoni c  seeds . 
Spi ranthes l uc i da ,  �.  romanzoffi ana , �. porri fol i a , and � .  i nfernal i s  show 
2n=44 . Spi ranthes del i tescens from Ari zona shows 2n=74 . 
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Shevi ak ( 1 984)  reported that counts from three popul at i ons of � d i l uv i al i s i n  
Col orado and Utah were uni formly 2n-74 . S i gn i fi cantl y,  mei os i s  was regul ar , 
wi th the common format i on of 37 bi val ents . Shevi ak concl uded that the 
combi nat i on of morphol ogi cal and cytol ogi cal data suggests that the pl ant i s  
an amph i pl oi d  deri ved from hybri d i zat i on of � .  magni camporum ( 2n-30)  and �.  
romanzoffi ana (2n-44 ) . 

The hybridi zat i on process descri bed above i s  techni cal l y  known as 
al l opolypl o i dy ,  and i s  an important mechan i sm of spec i at i on i n  fl oweri ng 
pl ants . Grant ( 1971 )  estimated 47% to 52% of angi osperm spec i es are the 
resul t of hybrid/polypl o i d  ori g i n ,  al though thi s  does not take i nto account 
speci at i on at the polypl o id  l evel . The dupl i cati on o f  chromosomes g i v i ng ri se 
to a polypl o i d  confers - i nstant- spec i at i on on the new ferti l e  polypl o i d  due 
to compl ete reproducti ve i sol at i on from the parental taxa . General l y ,  i f  the 
two parental spec i es are suffi c i ently d i fferent , the resul t i ng ferti l e  
tetrapl o i d  wi l l  form 2n sets of bi val ents , as occurs i n  � d i l uv i al i s ,  i nstead 
of n sets of i rregul arly segregat i ng quadri val ents ( Futuyma 1 986) . 

A genet i c  survey empl oyi ng protei n el ectrophores i s  has been conducted on n i ne 
popul ati ons of � d i l uvi al i s  as wel l as several popul ati ons o f  the putat i ve 
parental spec i es (Arft and Ranker, 1 993 ) . Protei n  e l ectrophoresi s  separates 
i sozymes (di fferent forms of an enzyme) i n  an el ectri c f iel d , thus prov i d i ng 
an i nd i rect measure of the geneti c  makeup of i nd i v i dual s .  General l y ,  i sozymes 
are useful for detecti ng al l opolypl o i d  hybri d i zat i on because the i sozymes 
present i n  each of the putati ve parental spec i es wi l l  be combi ned and 
detectabl e i n  the hybri d  spec i es .  Resul ts i nd i cate the geneti c  makeup of � 
d i l uv i al i s  i s  a combi nat i on of those found i n  �. magni camporum and � .  
romanzoffi ana (Arft and Ranker , 1993 ) . 
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Append i x  I I .  Termi nol ogy 

The fol l owi ng terms are defi ned for use i n  thi s  pl an : 

Critical Contributing Areas - porti ons of key watersheds that may not d i rectl y  
support hab i tat for the orch i d ,  but provi de condi t i ons that create and 
mai nta in  habi tat for the orch i d  or other organi sms i mportant or detri mental to 
the orchi d .  Exampl es i ncl ude : i mportant drai nage sources of water and 
sediments ; habi tat supporti ng pol l i nators ; and habi tat support ing herbi vores , 
weeds , or other potenti al threats to orchi d  habi tat or popul ati ons . 
Protecti on and proper management of cri t i cal contri but ing areas i s  necessary 
to secure the funct i onal val ue of orchid  habitats . 

Di sjunct Habi tats - areas spat i al l y  di ssoci ated from currently extant stream 
systems but wi th habi tat cond i t i ons (princi pal l y  hydrol ogy)  that al l ow the 
orchi d  to exi st .  These may be areas associ ated wi th h i stori cal al l uvi al 
systems whose hydrol ogy i s  mai ntai ned through i rr igat i on or other cond i t i ons 
that are not now natural l y  susta i nabl e .  To mai nta i n  orchi d  popul ati ons i n  
these hab i tats , spec i al management and preservati on of the non-natural ly  
susta i nabl e cond i t i ons may be  necessary .  

Dra i nage - the i nd i v i dual stream system, i ncl udi ng associ ated headwaters , 
ri pari an areas , fl oodpl a i ns , terraces , and upl ands ,  wi th i n  a key watershed 
al ong whi ch occurs one or more subpopul ati ons of the orch i d .  Management pl ans 
and acti ons appl i ed at the drainage scal e are deri ved from object i ves 
determi ned duri ng watershed l evel pl ann i ng .  A l i st of dra inages i s  i ncl uded 
i n  Append i x  I .  

Hydrol ogi c Bas i n  - the hydrol og i c  watershed bas i n  encompassi ng a reg i onal 
popul at i on of Ute l ad i es ' -tresses (the bas i c  ecosystem for the orch i d ) . 

Key Watershed - a system of dra i nages that i s  essenti al to the l ong-term 
pers i stence of reg i onal ly important Ute l ad ies ' -tresses popUl at i ons . The key 
watershed i s  the scal e at wh ich ecosystem management wi l l  occur . Key 
watersheds are des i gnated on the bas i s  of orch i d  bi ol ogy and not l and 
ownersh i p .  They cross juri sd i cti onal boundari es and may i ncl ude federal , 
state , and pri vate l and . A l i st of key watersheds i s  i ncl uded i n  Append i x  I .  

Ri pari an/Aquati c  Habi tat Management Objecti ves (RMOs) - Ri pari an/Aquati c  
Management Object i ves (RMOs ) are quanti fi abl e goal s appl i cabl e at the 
watershed , drainage or RHeA scal e ,  as appropri ate . These serve as i ndi cators 
agai nst wh i ch attai nment ,  or progress toward attai nment , of orch i d  recovery 
goal s wi l l  be measured . RMOs wi l l  be determi ned by watershed orchid  
eval uat i ons . 

Ri pari an Habi tat Conservati on Area (RHCA) - port i ons  of drai nages where 
ri pari an-dependent natural resources recei ve pri mary management emphas i s .  
RHeAs can i ncl ude orch id  occurrences and porti ons of dra inages needed to 
ensure watershed processes that mai ntai n sel f-sustai ni ng orch i d  popUl at i ons 
through t i me .  Al though RHeAs are where many si te-speci fi c  management and 
protecti on efforts take pl ace , thi s  does not precl ude protect i on efforts at 
the watershed scal e .  

43 



.. , .  
.. 

Watershed-Orchi d  Eyal uati on - A Watershed-Orchid  Eval uat i on ,  conducted by an 
i nterd i sc i pl i nary ,  i nteragency team, determi nes cumul ati ve effects of l and use 
act i vi t i es on orchi d  popul at i ons wi thi n the key watershed , and i denti fies 
factors l imi t i ng these popul ati ons . The resul ts of a Watershed-Orchi d  
Eval uat i on wi l l  be used to determi ne recovery popul ati on l evel s and habi tat 
cond i t i ons to use as cri teri a for del i st i ng and devel op and pri ori t i ze 
management recommendati ons at the watershed , drai nage , and RHeA l evel for 
achi ev i ng these recovery objecti ves . 
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Appendi x  I I I .  Hvdrol og i c  Basi ns and Kev Watersheds 

Key Watersheds compri se a system of drai nages that encompass a reg i onal ( or 
meta)  popul at i on of the Ute l ad i es ' -tresses . Thi s  i nformat i on i s  based on 
current i nformat i on .  Rev i s i ons may be necessary based on new data . 

BASIN WATERSHED DRAINAGE 

Green Ri ver Duchesne Currant Creek 

Duchesne/Rock Creek 

Ui nta/Whi te Rocks 

Lake Fork/Yel l owstone 

Mai nstem Green Ashl ey Creek 

Brush Creek 

Di nosaur Nat ' l  Monument 

Mai nstem Di rty Devi l Fremont 
Col orado Ri ver 

Escal ante Deer Creek 

Bonnev i l l e  Bas i n  Utah lake Ameri can Fork 

Powel l Sl ough 

Di amond ForklS�an i sh Fork 

Provo Ri ver 

S. Pl atte Ri ver Boul der Creek/St . Vra i n  Boul der Creek 

S .  Boul der Creek 

St . Vra i n  Creek 

Cl ear Creek Cl ear Creek 

Cache LaPoudre Ri ver Poudre Ri ver 

N. Pl atte Ri ver Horse Creek Bear Creek 

4S 
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Append i x  I V .  Exampl es of Possi bl e  Ripari an/Aqyat i c  Management Object i ves � ,  

Ri pari an/Aquati c  Management Objecti ves are recommendati ons for management 
goal s or outcomes . They descri be cond i t i ons that management deci s i ons can be 
d i rected toward ach i ev i ng .  These object i ves , as achi eved , are cons idered to 
be necessary and suffi c i ent to create and mai ntai n h ab i tat essenti al for Ute 
l ad i es ' -tresses recovery . These management objecti ves wi l l  be determi ned by 
an i nterd i sc i pl i nary ,  i nteragency team fol l owi ng an eval uat i on of watershed 
cond i t i on and needs . The recommendati ons  wi l l  be spec i fi c  to each watershed , 
and may be appl i ed at the watershed , drai nage , or speci al management area 
( RHCA) l evel . 

1 .  Mi n i mum stream fl ows i n  stream mi l es through i n  XYZ stream 
shal l be greater than or equal to 

__ 
cf'S'"'diiri ng the fOTTOwi ng months __ • 

2 .  Di s sol ved oxygen l evel s wi l l  be mai ntai ned at greater than or equal to 

3 .  Peak fl ows of cfs , or 75% of the natural fl ow from the watershed , 
whi chever i s  greater, shal l occur someti me between Apri l 1 5  and June 1 5 ,  
dependi ng upon t im i ng o f  snowmel t .  

4 .  Sed i ment l oads i n  stream mi l es through shal l be l ess than or 
equal to __ i n  XYZ stream. 

-- --

5 .  Vegetati on communi ty between stream mi l es and shal l contai n l ess 
than 10% frequency of non-nati ve pl ant spec i es-. -

--

6 .  The area between stream mi l e  and stream mi l e  and for 300 feet on 
e i ther s i de of the center l i ne of-rfie stream shal l be designated and managed 
as a Spec i al Botani cal Area to perpetuate the uni que pl ant communi ty there . 

7 .  Acqui re ,  by purchase or exchange , the fol l owi ng parcel s __ " 

8 .  Compl ete a management agreement wi th l andowner W to graze l ocat i on X from 
Apri l 1 unt i l  May 1 5 .  

9 .  Mai ntai n pol l i nator habi tat i n  stream reach by ensuri ng that the 
vegetati on commun i ty conta i ns , i n  sum, at l east �frequency of spec i es X, Y ,  
and Z .  
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