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EXECUTIVE SUMMARY

CurrentStatus: Mimulusglabratusvar. michiganensis(Michiganmonkey-flower),listed as
endangeredby the Federalgovernmentand the Stateof Michigan,is an UpperGreatLakes
endemicknownonly from 15 extantoccurrencesin northernMichigan. Twelveoccurrencesare
currently consideredviable. Two of the highestquality occurrencesareon public land. Fewof
the remainingoccurrenceshaveprotectionmeasuresin placebeyondStateandFederallaws.
Due to the clonalgrowth habit andan apparentrelianceon dispersalthroughfragmentation,the
numberof geneticindividualswithin coloniesandpopulationsis unknownandcannotbe reliably
estimated.

HabitatRequirementsandLimiting Factors: Biological limitations includean extremelylow
degreeof fertility, strict habitatspecificity,anda poorcapacityfor long-rangedispersal.With
the exceptionof a singleoccurrence,sexualreproductionis negligible. Reproductionis almost
entirely vegetativein nature,anddispersalis achievedprimarily throughthe fragmentationof
clonalcolonies. Directhabitatdestructionhasprobablyeliminatedsomecoloniesat bothinland
andGreatLakesshorelinesites. Hydrological disruptionswithin or nearthe taxon’s fragile
habitat,particularlythosethatmodify waterflow or result in a warmingof the substrate,
constitutea primary threatto this taxonslong-termsurvival. A lack of formal contactwith
privatelandownersunawareof coloniespresenton their propertyalsoconstitutesa major threat
to survival.

RecoveryObjective:Reclassificationto threatened,followed by delisting.

RecoveryCriteria: M. glabratusvar. michiganensiswill be consideredfor reclassificationfrom
endangeredto threatenedstatuswhenprotectionis securedfor all eight occurrencesranked“A”
or “B’ (ExcellentOccurrenceandGood Occurrence,respectively,accordingto Michigan Natural
FeaturesInventoryof The NatureConservancyrankingcriteria). M. glabrasusvar.
michiganensiswill be consideredfor delistingwhenprotectionis securedfor all 15 known
occurrences.Protectionis definedas thecollectiveactionsnecessaryto conserveknown
occurrences,maintainecosystemprocessfor the perpetuationof essentialhabitat,andenable
eachoccurrenceto be naturallyself-sustaining.Newcoloniesdiscoveredsubsequentto the
approvalof the RecoveryPlan,andconsideredto be viableor restorable,mustalsobe protected
in orderfor delistingto be considered.

TasksNeeded

:

1. Establishlong-termprotectionfor all knownoccurrences,with emphasison the
protectionof essentialhabitatandeducationof landmanagersandthepublic through
outreach.

2. Determinethe specificextentandstatusof all knownandhistorically documentedsites,
andconductinventoriesin potentialareasto identify newoccurrences.

3. Conductbiosystematicresearchto determinethe mostappropriatetaxonomic
classification.

4. Conductdemographic,physiological,breedingsystem,andgeneticstudiesto understand
populationbiology, specifichabitatrequirements,floral biology, and geneticvariability.
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1998-2008(in S1000’s): detailsare foundin theEstimated cost of recoveryfor FY
ImplementationSchedule.

Year

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

2008

Total

Task 1

45

44

43

10

9

6

6

5

4

2

2

176

Task2

5

5

5

3

2

0

0

0

0

0

0

20

Task3

10

10

5

0

0

0

0

0

0

0

0

25

Task4

25

20

20

10

5

5

2

2

2

2

2

95

Total

85

79

73

23

16

11

8

7

6

4

4

316

Dateof Recovery: If recoverycriteria areadequatelymet,reclassificationto threatenedcanbe
consideredin 2001,delistingcan beconsideredin 2004.
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DISCLAIMER

Recoveryplansdelineatereasonableactionswhich are believedto be requiredto recover
and/orprotectlisted species.Planspublishedby the U.S.Fish andWildlife Serviceare
sometimespreparedwith the assistanceof recoveryteams,contractors,stateagencies,and others.
Recoveryteamsserveas independentadvisorsto the Service. Plansare reviewedby the public
andsubmittedto additionalpeerreview beforethey are adoptedby the Service. Objectiveswill
be attainedandany necessaryfunds madeavailablesubject to budgetaryandotherconstraints
affectingthe partiesinvolved,as well as the needto addressotherpriorities. Recoveryplansdo
not obligateotherpartiesto undertakespecifictasksandmay not representthe viewsor the
official positionsor approvalof any individuals or agenciesinvolved in theplan formulation.
other thanthe U.S.Fish andWildlife Service. They representthe official position of the U.S.
Fish andWildlife Serviceonly after theyhavebeensignedby the RegionalDirectoror Director
asapproved. Approvedrecoveryplansare subjectto modificationasdictatedby new findings,
changesin speciesstatus,and the completion of recbverytasks. By approvingthis document,the
RegionalDirectorcertifies that the datausedin its developmentrepresentsthe bestscientific and
commercialdataavailableat the time it waswritten. Copiesof all documentsreviewedin

developmentof the planare availablein the administrativerecord,locatedat the EastLansing
Field Office.

Literature Citation should read as follows:

U.S. Fish andWildlife Service. 1997. RecoveryPlanfor Michigan monkey-flower(Mimulus
glabratusvar. michiganensis).Ft.Snelling,Minnesota. vii+ 37 pp.

Additional copiesmay he purchasedfrom:

Fish andWildlife ReferenceService
5430 GrosvenorLane,Suite 110
Bethesda,Maryland 20184-2158

800-582-3421or 301-492-6403
fwrs@mail.fws.gov
http://www.fws.gov/search/fwrefser.htm]

The fee variesfor the Plandependingon the numberof pagesof the Plan.
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I. INTRODUCTION

A. BackgroundandDescription

Mirnulusglabratusvar. michiganensis(Pennell)Fassett,(Michiganmonkey-flower),a
memberof the Scrophulariaceae(snapdragonfamily), is an endemicvariety of awidespreadand
diversecomplex of yellow monkey-flowers.The taxon is known from only 15 extantoccurrences
andis distributedprincipally within Michigan’s MackinacStraits region in Charlevoix,
Cheboygan,Emmet,andMackinacCounties,with outlyinglocalitiesto the southin Benzieand
LeelanauCounties. It is restrictedto cool,alkaline springsandstreamsusuallyassociatedwith
Thuja occidentalis(Northernwhite-cedar)swampsalongcurrentandpost-glacialGreatLakes
shorelines.

Basedon a specimencollectedin CheboyganCountyby J. H. Ehlersin 1925,FrancisW.
Pennell(1935) describedthe taxon andnamedit Mimulusglabratusssp. michiganensis.Norman
C. Fassett(1939)subsequentlygavethe taxon varietalstatus.Someresearchersnoted
morphologicaloverlapwith othertaxa,particularly the more common,wide-rangingMirnulus
glabrafusvar.jamesii(James’monkey-flower)(Crispin 1981;Bliss 1983, 1986),but resultsfrom
studiesof floral charactersof closely relatedtaxasupportmaintainingvar. michiganensisas a
distinct taxonomicentity (Bliss 1983. 1986; Minc 1989) (SeeAppendixA). Miniulusgiabratus
var. michiganensiswasproposedfor listing as an endangeredspeciesin 1989 (U.S. Dept. of

Interior 1989)andlisted in 1990(U.S. Dept.of Interior 1990) following a statussurvey(Crispin
andPenskar1989). The taxon is also listed asendangeredby theStateof Michigan (MDNR
1991). As a taxon with a moderatedegreeof threat,a high recoverypotential,andpossible
conflicts with recreationalactivities, constructionor otherdevelopmentprojects,M. glabratus
var. michiganensishasa Federalrecoverypriority of 9C1.

Mimulusglabratusvar. michiganensisis an aquaticto semi-aquaticperennialplant
characterizedby its mat-forming,clonal growth habit. The stems,which rangeto about40 cm
(15.7 in) or more in length,are lax andrecliningat their base,rooting freely at lower leafnodes
(Figure 1) to producenumerousadditionalshootsvia stolons. Propagationin this manneroften
resultsin the productionof clonesof up to severalhundredstemsor more. The broadlyovateto
roundish,oppositeleavesare inconspicuouslyto coarselysharp-toothedandhaveleafstalksthat

areusuallyshorterthanthe blades. Upwardthe leavesbecomesomewhatreducedandshorter-
stalked.Bright yellow, snapdragon-like,tubularflowersareproducedfrom the upperleaf axils,
borneon slenderpedicelsthat maybe longer than the leaves. Floweringoccursprimarily from
approximatelymid-Juneto August,extendingoccasionallyinto October. The two-lippedflowers
rangefrom 16-27mm (0.6-1.1 in) in length andhavean irregularly red-spottedlower lip and
tube. The three-lobed,heavily-beardedlower lip forms a wide landing platform for insect

FederalPriority Numbersfrom I to 18 areassignedto eachspeciesat the timeof its listing. Theyarebased

upon EndangeredandThreatenedSpeciesListing andRecoveryPriority Guidelines”thatwerepublishedby theU.S.
Fish andWildlife Servicein 1983 (48FederalRegister43098,September21, 1983). Thesecriteriadealwith degree
andimmediacyof threat,recoverypotential,taxonornicuniqueness,andconflict with developmentactivities. The
FederalPriority Number9denotesamoderatedegreeof threat,a high recoverypotential,andthat thespecieswill not
faceextinction if recoveryis temporarilyheld off, althoughthereis continualpopulationdeclineor threatto its habitat.
The “C’ designationdenotesthat the speciesis, or may be, in conflict with constructionor otherdevelopmentprojects
~r otherformsof economicactivity.



Figure 1. Illustration of Mimulus glabratus(sensulato). Copyright 1952,TheNew Yourk
Botanical Garden.
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pollinators;the upperlip bearstwo upright lobes. The fruit, which is seldomproduced,consists
of an oblong,pointedcapsuleca.8-10mm(0.3-0.4in) long, containingnumerousoval seeds
with longitudinal striations(Grant1924).

Mirnulusglabratusvar. ,nichiganensisis mostlikely to be confusedwith the more
common,wide-rangingMimulus glabratusvar.jamesii(James’monkey-flower,previously
known Yoss 1996] as M. glabratusvar.fremonrii), which can often bedistinguishedby its
usually smallerflowersthat rangefrom 8-18 mm (0.3-0.7 in) in length. Despitesomeoverlapin
flower size betweenthesevarieties(seeAppendixA), theconsistentlydifferentstyleandpistil
lengths(ca. 2.8-4.6 mm (0.1-0.2 in) and6.3-9.3mm (0.25-0.37in), respectively,in M. glabratus
var.jamesiiversus 8.1-9.1 mm (0.32-0.35in) and 15.4-17.8mm (0.6-0.7 in), respectively,in M.

glabratusvar.michiganensis)can be usedto most reliably separatethem,as notedby Bliss
(1983, 1986). Spotson the corollaof M. glabratusvar.jamesiiareusuallyonly on the tube.
Vegetativecharactersof the two varietieshaveconsiderableoverlapandcannotbe usedto
dependablydistinguishthem. The leavesof M. glabratusvar.jamesiiareusuallysmaller,have
shorterstalks,andarelessconspicuouslytoothed. MimulusguttatusDC (commonmonkey-
flower), a predominantlywesternspecieswhich is foundat asingleMichigan locality in the
westernUpperPeninsula,alsohas somesizeoverlapwith M. glabratusvar. michiganensis.
Mimulus guuatus,however,is a moreerect,stouterplant with much largerflowersthat may
rangefrom 16-45mm (0.6-1.8in) long (Minc 1989). Additional distinguishingfloral characters
includelarger, betterdevelopedcalyx lobes,a wider corolla, anda morestrongly spottedthroat
andfloral tube.

B. Taxonomy and Origin

Mimulus,a large,highly variable(i.e., polymorphic)genusof as manyas 150 spectes
(Pennell 1951),was placedin the sectionSimiolus (within thetribe Gratioleae)by Grant (1924),
who consideredMimulusglabratusandits varietiesto bethe mostwidely distributedgroupin
the genus. Mimulus glabratus is foundfrom Quebecto Saskatchewan,rangingsouththrough
Mexico andsouthernChile, andsevenvarietiesof the specieshavebeennamed(Grant 1924;
Pennell 1935; Fassett1939; Skottsberg1953). The varietiesrepresentdiploid as well as several
polyploid races,which arestrongly correlatedwith well documentedgeographical,
morphological,andotherdifferences,suchasallozymepatternsandcytogeneticcharacteristics
(Vickery 1990).

Pennell(1935)recognizedM. glabratusvar. michiganensisas asubspeciesof M.
glabratusbasedon its larger, “unspottedcorollas”, the moreconspicuouslytoothed,sinuate-
dentateleaves,anda moreerectgrowth habit. The typespecimenwas collectedfrom the banks
of Niger Creek“nearTopinabee,”CheboyganCounty, in July 1925 (J. H. Ehlers 3240,MICH).
Specimenscorrectly identifiedas M. glabratusvar. michiganensiswerealsopreviouslycollected
nearHarborSprings,EmmetCounty (C. F. WheelerJuly 12, 1890,MSC; M. Irv,.’in, July 1892,
MSC).

Fassett(1939),who gaveM. glabratusvar. michiganensisvarietalstatus,essentially
agreedwith Pennell’sdescription,thoughhe correctlynoted in the field thatthe corolla tubeand
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throat wereusuallyspotted2. Someresearchershavesubsequentlyquestionedthe validity of
recognizingM. glabratusvar. michiganensisasa distinct taxon,basedon observationsof what
appearedto be a continuumof morphologicaldiversity with the morecommonM. glabratusvar.
jamesii (Crispin 1981; Crispin andPenskar1989; Bliss 1983, 1986). In onestudy, Bliss (1986)
examinedthe morphology,fertility, andchromosomesof M. glabratusvar.jamesiiandM.
glabratusvar.michiganensisto determinetheir geneticandmorphologicaldistinctiveness.
Becauseof significantmorphologicaldifferencesin their flowersanddifferencesin the
percentageof viablepollen produced,Bliss determinedthat the varietiesaregeneticallydifferent
andthus are valid taxonomicentities. Although theorigin of M. glabratusvar. michiganensis
could not be deducedfrom thestudy, Bliss formulatedthreeplausiblehypotheses:

1) Mimulus glabratusvar. michiganensis(n = 14, 15) mayhaveoriginatedfrom M.
glabratusvar.jamesii(n = 15) throughchromosomalrearrangements,possiblythrough
chromosomebreakageandrearrangementsof the genomeas postulatedby Lewis (1958).
The numerouscytologicalabnormalitiescited by Tai andVickery (1970, 1972)and
Vickery (1978) for the M. glabratuscomplexcorroboratethe possibilityof this origin.

2) Mimulusglabratusvar. michiganensismay haveoriginatedas the resultof
hybridizationbetweenM. glabratusvar.jamesiiandM. guttatus(n = 14), the latter a
westernspeciesdiscoveredin UpperMichigan sinceBliss’ study. The morphological
intermediacyof M. glabratusvar. michiganensisstrongly suggeststhis possible
relationship.

3) Mirnulusglabratusvar. michiganensismayhaveoriginatedas an aneuploid3of M.
guttatus,a speciesconsideredby Grant (1924)to be the mostvariablein the genus.
Vickery et al. (1968)foundaneuploidpollen in M. guttatus,andVickery (1959) notes
that populationswith reducedseedset,acharacteristicof M. glabratusvar.
michiganensis,commonlyproduceaneuploidpollen.

Bliss (1986) statedthat it wouldnot be possibleto determinethe origin of M. glabratus
var. michiganensiswithout acomparativeanalysiswith M. guttatus. The discoveryof a
presumednativeoccurrenceof M. guttatusin the westernUpperPeninsula,a region whereother
westerndisjunctsarewell known,providedan opportunityto initiate suchan investigation.
Michigan NaturalFeaturesInventory(MNFI) conducteda morphologicalstudythat comparedM.
guuatuswith M. glabratusvar.jarnesii andM. glabratusvar. michiganensisby usingthe only
availableMichigan specimensof M. guttatusaugmentedwith additionallive specimensof M.
guttatusfrom Utah. Minc (1989)analyzedfloral4 morphologicaldataof four samplepopulations
of M. glabratusvar.jamesii, four populationsof M. glabratusvar. michiganensis,andtwo
populationsof M. guuatus(seeAppendixA for a summaryof thesedata). Whenusedin a

- As Bliss (1983) observedduringher research,corolla spotstend to fade on herbariumspecimens,which
likely led to Pennells incorrectobservation.

Aneuploidrefers to a chromosomecount that is higheror lower by onc or morechromosomes,ascompared
to thenormal haploid number:the extraor lost chromosomesoccuras a resultof cytological irregularities.

BecauseBliss (1983, 1986) foundfloral characteristicsto bemore diagnosticandless variablethan
sceetativeones,only floral characterswere analyzedin this study.
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canonicaldiscriminantanalysis,the datarevealeda strongseparationof thethreetaxa(Figure 2),
indicatingthe substantialdifferencesin floral morphologybetweenthesetaxa. Although mostof
the meanvaluesfor floral charactersin M. guttatusdifferedsignificantly from thoseof M.
glabratusvar. michiganensis,the rangeof variation for mostfloral charactersoverlappedwith
M. glabratusvar. michiganensis,likely indicating the polymorphismof M. guttatus.

Vickery (1991)providedevidencewhich documentsthegeneticisolationand
morphologicaldistinctivenessof M. glabratusvar. michiganensis.In reciprocalcrossing
experiments,plantsfrom Michigan’s Maple Riversite, the only populationknownto regularly
produceseed,werehybridized with plantsrepresentativeof otherdiploid M. glabratusflower
varietiesknownto beat leastpartially interfertile. Becauseof thefailure to produceF1 hybrids
among10 interpopulationcrosses,Vickery concludedthat M. glabratusvar. michiganensisis
geneticallyas well as morphologicallydistinct, andshouldbepromotedto full speciesstatus,
pendingcorroborationof theseresultswith otherM. glabratusvar. michiganensispopulations.

Thesestudiesconfirm thatM. glabratusvar. michiganensisis a legitimatetaxonomic
entity, possiblyworthy of recognitionas adistinct species.This researchalsodemonstratesthat
further investigationis requiredto elucidatethe taxon’sorigin andsystematicrelationships.
Biosystematicresearchinvolving isozymeanalysesandpossiblychloroplastor ribosomalDNA
studies,in conjunctionwith naturalhistory studies,mayprovidethe informationneeded.

C. Distribution

Mimulusglabratusvar. michiganensisis knownonly from 15 extantoccurrencesin
northernMichigan,rangingfrom BenzieandLeelanauCountiesin northwesternLower
Michigan to MackinacCounty in the easternUpperPeninsula(Figure3). Two additional
occurrencesareknownfrom historicalrecords. The majority of occurrencesareclusteredwithin
the MackinacStraits region. Becauseof theparticulardifficulty in ascertaining,in meaningful
biological terms,preciselywhatconstitutesa “population”, MNFI’s definition of “occurrences”
for M. glabratusvar. michiganensiswill be used.An occurrenceconsistof coloniesof plantsin
contiguousto semi-contiguoushabitatwithin arbitrarily definedareas;severaloccurrencescould
thusappropriatelybe consideredwhat aretermed“metapopulations”

5.

Of thethreebestoccurrencesof M. glabratusvar. michiganensis(Table 1), McFarlane
Woodsis largelycontainedwithin SleepingBearNationalLakeshore,andCarpCreek
(essentiallythe westernregion of ReesesSwamp)is containedwithin Universityof Michigan
Biological Station(UMBS) property,with the latter occurrencelocatedwithin designated
BiosphereReservelands. Colonies within the locality namedReesesSwamp(essentiallythe.
easternregion of this extensivecedarswamp)lie primarilyon privatelands,with somecolonies
occurringon adjoining UMBS property(SeeAppendixB for an explanationof MNFI occurrence
rankingcriteria). A portionof a significantM. glabratusvar. michiganensisoccurrenceat
EpoufetteBay is protectedwithin a MichiganNatureAssociation(MNA) preserve.The
remainder,andperhapsthe majority of thepopulation,occurson townshipandprivateland.

A metapopulationcanbedefinedasapatchworkof interactingpopulations(i.e. sub-populations)overa
wide andheterogeneousareaof landscape(Sandlandet al. 1992).
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The rangewidedistributionof Mimulus glabratusvar. michiganensis(Michigan
monkey-flower). Closedcirclesindicateextantoccurrencesandopencircles
indicatedocumentedhistoricaloccurrences.
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Table I. The range-~~idc’ distribution and status of Mimulus glabratus var. rnicliigancnsis (Michigan monkey-flower), arranged by
county and element occurrence (EO)2 rank.

NUMBER

OCCURRENCE

COUNTY SITE NAME OWNER(S) RANK

EO

L~~ED

OBSI

ABUNDANCE AND STATUS

010 Benzie PlatteRiver multiple/private BC 1990 Widely scatteredin smallclumps.

008 Charlevoix BeaverIsland
Harbor

private B 1989 Very local. Severalclumpsin a beachpool
and a swamp.

013 Charlevoix Little SandBay private B 1989 Plantsin scattered,moderate-sizedclumps

along a stream.

Ot)l Cheboygan Carp Creek University of
Michigan

A 1990 Numerousclumpswidely scatteredalong the
creekin high quality habitat.

003 Cheboygan Reese’sSwamp multiple private;
Univ of Michigan

A 1990 Locally abundant. Numerouslargeclumps
scatteredin northernwhite cedarswamp.

006 Cheboygan ParrottPoint
(Mullett Lake
SE)

private D 1989 Scantycolony in a small spring-fedstream
in a lawn area.

002 Cheboygan Burt Lake-
WestShore

H3 1933 Known only from a dried specimen.Good,
habitatbutno plantsfound in areasearches.

004 Cheboygan Mullett Lake -
West Shore
(type locality)

H 1925 Potentialhabitat found in recentsearches.

017 Cheboygan Burt Lake
Southeast

NaturePreserve,
multiple private

C 1995 Scattered,localizedclumpsalonglakeshore.

005 Emmet Maple River private B 1989 Locally abundantat this TNC Registrysite.
Vigorous plants,someare fertile. Habitat
slightly disturbed.
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Table 1 (continued). The range-wide distribution and status of Mimulusglabratus var. michiganensis(Michigan monkey-flower),
arranged by county and elementoccurrence(EO) rank.

LAST[OCCURRENCEJNUMBER ICOUNTYI SITE NAME JEO
OWNER(S) RANK IOBSERVED ABUNDANCE AND STATUS

016 Emmet Harbor Springs Idylwilde
Association-
multiple private

BC 1997 RediscoveredI large, 2 small coloniesin
seepsbelowbluff nearhouses.Previously
not seensince 1892.

015 Leelanau MeFarlane
Woods

NationalPark
Service

A 1989 Abundantalonga lakeshoreat edgeof
northernwhite cedarswamp.

007 Leelanau Burdickville multiple private BC 1990 Scatteredcoloniespersistin springsand
seeps.Locally abundantin at leastone
streamwithin a residentialarea.

012 Mackinac Brevort multiple private B 1990 Scatteredcolonies. Someclumpshave
severalhundredor morestems.

009 Mackinac EpoufetteBay MichiganNature
Association

BC 1990 Severalmoderatelysizedor largerclumps in
aswamp,aroadditch, anddownto the
beach.

014 Mackinac Cut RiverWest Stateof Michigan B’? 1990 Site wasconfirmedby Beadle,hut little
information is known aboutpopulation.

011 Mackinac Manitou
Payment
Highbanks

Sand Products
Company

BC 1991 Site needsfield survey. Additional
shorelinehabitatrequiresinventory.

‘All knownandhistoricaloccurrencesof M. glabrarusvar. nzichiganensisarein Michigan.

2 Elementoccurrence(EG)ranksareassignedby theMichiganNaturalFeaturesProgram. For an explanationof rankingcriteria,seeAppendixB.

H = historical record.



Oneprivatelandownerhasreportedlydestroyedplantson his propertydespitenotificationof
their FederalandStateprotectedstatus.

The HarborSpringssite hadonly beenknownfrom an 1892 historicalrecorduntil it was
rediscoveredin 1997. This site occurswithin the private ownershipof the Idylwilde Association,
a lakeshorehomeownersassociation.The Associationis protectingwetlandson the site with a
Michigan LandownerForestStewardshipPlan (Fuller 1994).

Two historicaloccurrences,Burt Lake-WestShoreandMullett Lake-WestShore,if
rediscovered,wouldalmostcertainlyexiston privateland. A newoccurrencealongthe
southeasternshoreof Burt Lake wasdiscoveredin 1995. It is comprisedof severallocal
coloniesinhabitingspringson the marginof the lake. A portionof this occurrenceis reportedto
be presentwithin the SevenSpringsNaturePreserve,which is ownedandmanagedby the Little
TraverseConservancy(LTC). At leasttwo distinctcoloniespersistwithin the ManitouPayment
Highbankssite on propertyof the SandProductsCorporation.Surveyof previouslyunexplored
shorelineto the east,with its extensivepotentialhabitat,is very likely to resultin the
identificationof additionalcolonies. A significantnew locality, confirmedin 1990 nearthe Cut
Rivermouth in MackinacCounty.appearsto occuron stateforest land;scantypopulation
informationon this occurrencewill necessitatefurther inventory.

The remainingM. glabratusvar. inichiganensisoccurrenceslie on privateland,several
involving multiple ownerships.The Maple Riversite andportions of thePlatteRiveroccurrence
areregisteredwith the Michigan Chapterof The NatureConservancy(TNC), conveyingat least
informalprotection. An occurrencein Little SandBay on BeaverIslandoccursat leastpartially
within LTC’s Little SandBay NaturePreserve.The existenceof the BeaverIslandHarbor
occurrencemay bein doubt basedon arecentfield check(J. Paskus,MNFI, pers.comm.). A
secondBeaverIslandoccurrencewas persistingatthe last report. Although thecolonyremains
highly vulnerableto lakeshoredevelopmentandpotential hydrologicaldisruptions,no protection
arrangementshavebeenmade. Newly discoveredcolonieswithin acondominiumdevelopment
in the City of Brevort wereprotectedduringconstruction. Detailedplans,preparedin
consultationwith the U.S. FishandWildlife Serviceandthe MDNR EndangeredSpecies
Program,were implementedto perpetuatethis colonyandits vulnerablehabitat. Protectionplans
for the Brevort colonyhaveincludedfencingaroundthe colony, placementof a viewing
boardwalk,andan informationkioskdescribingthis speciesandits status.Additional protective
measureswerealsoimplementedto preventhydrologicaldisturbancesanderosionduringand
following condominiumconstruction.

Thestatusof coloniesin othersites is moretenuous.In the Burdickville locality, some
coloniesarebeinginformally protectedthroughthe notificationof landownersby a local
environmentalist.Theoccurrenceconsistsof a string of M. glabratusvar. michiganensispatches
persistingin seepyspringsalongthe largely developedeasternshoreof Glen Lake. At Parrott
Point on Mullett Lake,an extremelysmall, very localizedcolonypersistsin a smallspringon a
homeowner’slawn, despiterepeatedmowing.

D. Habitat

Mimulus glabratusvar.michiganensisis restrictedto cold, alkalinespringseepagesand
streams,usuallyin associationwith northernwhite cedar(Thujaoccidentalis)swampsoccurring
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alongcurrentor post-glacialGreatLakes shorelines.It frequentlyoccurstn northernwhitecedar
swampsformedin drainagesfound at the baseof relatively steep.morainicslopesand bluffs. In

thesesites, Al. glabratusvar. michiganensisgenerallyflourishesbestin treecanopyopenings.
alongforest edges,or alongstreamsadjacentto open,meadow-likeareas. It flowers most
abundantlywhen growingin full sunlight,althoughit appearsto persistas mostly sterilecolonies
whengrowingunderheavytreecanopycover.

Northernwhitecedaris an importantand usuallydominantoverstorytree,commonly
occurringwith Abiesbalsamea(balsamfir), Betulapapvrifera (paperbirch), andoccasionally
Larix laricina (larch or tamarack). In somesites,such as alongthe MackinacCountyshoreline.
Al. glabratusvar. inichiganensisoccursin seepsandravinesborderedby uplandhardwood
forest,dominatedby speciessuchaspaperbirch,Acer rubrum (redmaple), Acersa-charum
(sugarmaple),andFagusgrandifolia (beech). Calthapalustris (marsh-marigold),Impatiens
capensisIjewelweed),andNasturtiumofficinale (watercress)are nearlyconstantherbaceous
associates.Alvosotisscorpioides(forget-me-not),althoughnon-native,is often present.A list of
vascularplantsandbryophytescommonlyassociatedwith Al. glabratusvar.michiganensisis
presentedin Table2.

Beadle(1990), in an extensiverangewidesurvey,andBliss (1982),quantified severalof
the parameterscharacterizingAl. glabratusvar. michiganensishabitat,elucidatingseveralof the
specific abiotic requirementsfor establishmentandgrowth. Beadlefound that coloniesnearly
alwaysoccurredin muck-coveredsand(Tawassoil series)in cold, flowing waterthat rangedin
temperaturefrom 8.70 to 16.60 C (47.60 ~61.9o F). Beadlealso foundthat Al. glabratus var.
michiganensisoccursin an exceptionallynarrowpH range,which over numerousstudysites
rangedonly from 7.66 to 8.21. Thisrangeis very comparableto that indicatedfor Al. glabratus
var. ,nichiganensishabitaton Glen Lake,wherepH has beenreportedas rangingfrom 7.8 to 8.4
(Jones1991). Conductivity readings,indicativeof nutrientcontent,werepredictablyhigh,
rangingfrom 190 lImbosat Brevort to well over 300 pmhosat mostothersites. Selectedwater
sampletestsindicatedhigh concentrationsof ammonium(NH3), nitrate(NO3), and
phosphorus(P“).

At onesite, Beadlealsoconductedfield observationswith a portableinfrared gas
analyzerto determinephotosynthesisandtranspirationrates,an experimentthat resultedin
apparentlysignificant findings. Beadlecomparedthe photosynthesisandtranspirationratesof
Al. glabratusvar. michiganensisplantsgrowing in shallow water versusmoreterrestrialplants
locatedon an adjacentstreambank. Shefound that the partly immersedplantshad
approximatelytwice the photosynthesisandtranspirationratesof non-immersedplants. Beadle
notedthat the higher recordedphotosynthesisratewassimilar to the middle of the rangeof
valuesrecordedfor cropplantsexhibitingCa- photosynthesis.Oxygenation,thoughnot measured
by Beadle,wasalso suggestedas an abiotic parameterthat may be significant. Thesedata
collectively suggestthat optimal habitatconditionsfor Al. glabratusvar. michiganensisare
comprisedof acombinationof moderateto high light availability, cool substrate,and high
nutrientavailability within a narrowpH range,demonstratingthe relatively specializedhabitat
requirements-
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Table 2. Vascular plants and bryophytescommonly associatedwith Mimulus glabratus
var. michiganensis(Michigan monkey-flower).

SPECIES COMMON NAMEI

balsamfir

Alnusincana ssp. rugosa speckledalder

marsh-marigold

Carexdispernw sedge

Carextrisperma sedge

Circaeaalpina enchanter’s-nightshade

Conocephalumconicum liverwort

Coptis trifolia goldthread

Cypripediumreginae showylady-slipper

Cvstopterisbulbifera bulblet fern

Cystopterisfragilis fragile fern

Equisetumarvense horsetail

Equisetumscirpoides dwarfhorsetail

Eupatoriummaculatum spottedJoe-Pyeweed

Gaultheriahispidula creepingsnowberry

Impatienscapensis spottedtouch-me-not

Listei-a convallarioides broad-leavedtwayblade

Listera cordata heartleaftwayblade

Lycopusuniflorus waterhorehound

Mitella nuda nakedmiterwort

Myosotisscorpioides forget-me-not

NasturtiumofjYcinale watercress
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Table 2 (continued). Vascular plants and bryophytes commonly associatedwith Mimulus
glabrai~us var. michiganensis(Michigan monkey-flower).

SPECIES COMMON NAME

Platantheraobtusata blunt-leaforchid

Ribes lacustre swampblackcurrant

Rubuspubescens dwarfraspberry

Sphagnumcentrale sphagnummoss

Sphagnumsquarrosum sphagnummoss

Sphagnumgirghensonii sphagnummoss

Thuidiumdelicatulum feathermoss

Thuja occidentalis arborvitae

Trientalisborealis starfiower

Veronicaamericana ironweed

Although forget-me-notis a frequentandoften characteristicassociateof Al. glabratus
var. michiganensis,it is non-native.
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E. Biology

Habitatrequirements,thoughnot definitively known,clearly indicatethe relatively
restrictiveconditionsfor Al. glabratusvar. michiganensisestablishmentandgrowth,as outlined
above. The localizednatureof availablehabitatis thusa stronglimiting factorwithin the
currently known rangeof this monkey-flower. Othersignificantbiological characteristicsalso

serveto severelylimit the growth,dispersal,andestablishmentof Al. glabratusvar.
michiganensis.

Relatively little is knownof the populationbiology of Al. glabratusvar. michiganensis

owing, in part, to a lack of long-termmonitoringof this taxon. However, Bliss’ study(1983,
1986)of reproductivebiologyprovidesinformation on significantlife history characteristics.
Bliss found that for 11 populationsof Al. glabratusvar. michiganensisthe proportionof viable
pollen wasonly 2.8 percent(±2.6percent),andthattherewas considerablevariation among
samplesites. Only asinglepopulation,the Maple River site, producedan appreciableamount of
viablepollen, averaging29 percent(±5 percent),whereasall othersitesaveragedjust 0.18
percent(±0.09percent). Bliss’ datafor seedsetparalleledthe pollen data:all shootsat the
Maple River sitehadsomeseedset,in contrastto an averageseedset of only 3.4 percentfor all
otherpopulations. Bliss concludedthat Al. glabratusvar. michiganensisis nearlytotally
dependenton vegetativepropagation. Becauseof its dependenceon this form of reproduction,
dispersalis greatlylimited andlikely occursonly locally throughthe fragmentationof clonal
colonies-

EvenwhenBliss attemptedto crossdifferentpopulations(occurrences)of Al. glabratus
var. michiganensis,no seedset wasachieved.The reasonfor Al. glabratusvar.michiganensiss
low productionof viable pollen andconsequentsterility is thusunknown,but it may be dueto
cytological abnormalitiesthat typically resultin interpopulationalcrossingbarrierswithin the
Mimulus glabratuscomplex(Vickery 1969;Tai andVickery 1970). The fertility of the Maple
River occurrenceis thereforeparticularly notable. Beadle(1990)hascollectedandsuccessfully
germinatedseedcollectedfrom this site, as has Vickery (1991). The Maple River site thusmay

be the only occurrencewith significant long-rangeseeddispersalpotential,possiblyvia wateror
animalvectors.

NeitherBliss (1983) nor Beadle(1990)observedpollinators,whoserole is thus far
unknown. Pennell(1935)describednectar-producingAlimulus flowers asbeinghighly adapted
to beepollination owin’~ to their broad,beardedpalates(i.e. the lowerpetals)that serveasb

suitablelandingplatforms. Vickery (1991)notedthat Al. glabratusplantsarecharacteristically
self-compatibleandreadily self-pollinate,producingseedfrequently in this fashion.

Little populationmonitoring of Al. glabratusvar. michiganensiscolonieshasbeen
conducted,andthusthe demographyof populationscannotbe characterized.S. Beadle(1990,
pers.comm.),however,hasobservedcoloniesof the taxon throughsummerandwinter seasons,
reportingthat in the fall coloniesdie backandbecomemoreor lessdormantin streamsand
springswherewater flow andtemperaturestay relatively constant,with coloniesre-initiating
growth in the spring.
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F.. Threats and Limiting Factors

The greatestthreatto Al. glabratusvar. michiganensisis directdestructionand
modificationof the species’essentialhabitat. Development,both inland andalongGreatLakes
shores,hasprobablyresultedin local extinctionssuchas at Mullet Lakeandportionsof Burt
Lake. Apparently,potentialhabitatremainsnearthesehistorical locations,but they lack the
northernwhite cedarswampsthat wereclearedanddrainedfor residentialareasandseasonal
homes. However,collectioninformationis vaguefor severalof thesehistoricaloccurrences.
The 1997 HarborSpringsrediscoveryindicatesthat extantcoloniesmaystill remainat or near
their original collectionsites. Becausemuch of theremainingpotentialhabitatis relatively
inaccessible,persistentexplorationis necessarybeforeextinctioncan be presumedfor colonies
from theselocalities.

Otherthandirect habitatdestruction,hydrologicaldisruptionsof any type,particularly
thosethat result in eliminatingor warminga watersource,unquestionablyconstitutethe next
mostseriousthreatto the Al. glabratusvar. michiganensis.Although the occurrencesof Al.
glabratusvar. niichiganensiscoloniesin sitessuchas ParrottPoint andBurdickville demonstrate

thatplantscanpersist wheregroundwaterflow hasbeensomewhataltered,this may representfar
less thanoptimal habitatconditions. On Burt Lake, Mullett Lake,andat Burdickyille prior to

development,Al. glabratusvar. michiganensisprobably occurredmuch moreabundantly.

Perhapsoneof thestrongestcurrentthreatsto knownoccurrencesof M. glabratusvar.
michiganensisis the lack of knowledgeof their existenceandsignificance. Becausethe majority
of occurrenceslie within private landholdings,coloniesare likely to be threatenedby thosewho
do not know thatAl. glabratusvar. michiganensisoccurson their propertyor what this species
requiresto survive. Severallocal occurrencesare threatenedbecausethe landownershavenot
beenformally contactedaboutthe presenceof a protectedplant on their property. Despitethe
needfor increasedenforcement,which in onecasewasnecessaryto achievefutureprotection,
notification andeducationare ultimately the besttools andperhapsthe only hopefor preventing
the steadyattrition of significantlocal colonies.

Lastly, an increasedinterestin this taxonby the scientific communityhasthe potential to
result in overcollectionandpossiblecontaminationof coloniesduring experimental
manipulations.At present,this kind of activity is not asignificant threat,but it may becomeso
in the futureandshouldbe carefully monitoredandregulated. Overthe pastfew years,
collectorsandinstitutions,suchasarboreta,havebecomehighly interestedin propagatingand
displayinglive specimensof endangeredspecies.Thismay also placeadditionalcollection
pressureon M. glabratusvar. michiganensiscoloniesandshouldlikewise be closelymonitored
andregulatedto determineimpacts.

PrincipalFederalandStatelaws directly relevantto theprotectionof Al. glabratusvar.
michiganensisandits habitatare listed in Appendix C.

G. ConservationMeasures

Conservationmeasuresincludescientific studies,legal protection,andactivitiesthat
affect the conservationof the species.
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I. Studies
The most recentstudy on Al. glabratusvar. michiganensiswas conductedby Beadle

(1990)on ecologicalandphysiologicalrequirementsaffecting its distribution.

2. FederalProtections

Conservationmeasuresprovidedto Al. glabratusvar. michiganensisas a listed
endangeredspeciesundertheFederalEndangeredSpeciesAct of 1973, as amended(Act),
includerecognition,recoveryactions,requirementsfor Federalprotection,andprohibitions
againstcertainpractices.Recognitionthroughlisting encouragesandresultsin conservation
actionsby Federal,State,andprivateagencies,groups,andindividuals. The Act providesfor
possiblevoluntary landacquisitionandcooperationwith the Statesandrequiresthat recovery
actionsbecarriedout for all listedspecies.The protectionrequiredof Federalagenciesandthe
prohibition againstcertainactivitiesinvolving listedplantsarediscussed,in part,below.

Section9(a)(2)of the Act andits implementingregulationsfoundat 50 CFR 17.61 set
forth prohibitionsandexceptionsthat apply to endangeredplants.Prohibitedactivitiesapplicable
to any personsubjectto thejurisdiction of the UnitedStatesareas follows: 1) import or export;
2) transportin interstateor foreigncommercein the courseof a commercialactivity; 3) sell or
offer for salein interstateor foreigncommerce;or 4) to removeandreduceto possessionfrom
areasunderFederaljurisdiction; 5) maliciouslydamageor destroythis specieson anyareaunder
Federaljurisdiction; or 6) remove,cut, dig up, damage,or destroythis specieson any otherarea
in knowing violation of anyStatelaw or regulationor in the courseof anyviolation of a State
criminal trespasslaw. “Plant” meansany memberof theplant kingdom, including seeds,roots,
andotherparts. Certainexceptionsapply to agentsof theU.S. FishandWildlife Service
(Service),otherFederallandmanagementagencies,andStateconservationagencies[50 CFR
17.6l(c)(2)]. In addition,Stateconservationagencieswhich arepartyto a Cooperative
Agreementwith the Servicemayconductcertainprohibitiedactivitieswith endangeredplantsfor
conservationpurposes[50 CFR 17.61(c)(4)].

Section 10 of theAct andits implementingregulationsprovidefor the issuanceof
permitsto carry out otherwiseprohibitedactivitiesundercertaincircumstances.Permitsare
availablefor scientific purposesor to enhancethe propagationor survival of the speciesin the
wild. In someinstances,permitsmaybe issuedto relieveundueeconomichardshipthat would
besufferedif suchrelief were not available. It is anticipatedthatfew tradepermits would ever
besoughtor issued,becausethis speciesis not commonin cultivation or in the wild. A section
10 permitwas grantedin 1995 to theHiawathaNationalForestof theU.S. ForestServicefor the
collectionof voucherspecimensnecessaryfor a forest-widesurvey. In addition,activities
carriedout by a stateconservationagencymayincludemanyrecoveryresearchprojectsthat are
identified in this plan, in accordancewith authoritiesdescribedabove[(50CFR 17.6l(c)(4)].
Requestsfor copiesof the regulationson endangeredplantsandinquiriesregardingthemmaybe
addressedto the U.S. FishandWildlife Service,EcologicalServicesOperations,I FederalDrive,
FortSnelling, Minnesota55111-4056.Copiesof Federallaws andregulationsarealsoavailable
electronicallyathttp://www.thomas.locandrelatedsites.

Section7 of theAct requiresFederalagenciesto consultwith theServiceprior to
authorizing,funding,or carryingout activitiesthat may affect listed species.Section7 also
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requiresthattheseagenciesusetheir authoritiesto furtherthe conservationof listedspecies.
Therehasnot beenanyformal Section7 consultationfor Al. glabratusvar. michiganensis.The
NationalParkService,Army Corpsof Engineers,andthe U.S. ForestServicehaveconducted
informal consultationsfor this species.

Section6 of the Act providesfor CooperativeAgreementsbetweenthe Serviceandstate
agenciesfor conservationof listedspecies.Currently,the Servicehaspartially fundeda
landownercontactprogramsince 1992 as well as statussurveysin 1994 and 1996througha
FederalgrantprogramadministeredunderSection6(d) of the Act. Theseactivitieshavebeen
carriedout by the Wildlife Division of the Michigan Departmentof NaturalResources.

Rulesfor protectionof listedplantsin the NationalForestsare in the U.S. ForestService
ManualTitle 2600--Wildlife, Fish,andSensitivePlantHabitatManagement,Chapter2670--
Threatened,EndangeredandSensitivePlantsandAnimals. The U.S. ForestServicemustabide
by the EndangeredSpeciesAct andthe NationalEnvironmentalProtectionAct in managing
nationalforests. HorseshoeBay WildernessArea within HiawathaNationalForestwas
establishedby the WildernessAct andyieldsan untouched,protectedarea. The NationalForest
ManagementAct of 1976 mandatesthat a ManagementPlanbe written for eachNationalForest.
The HiawathaNationalForestLand andResourceManagementPlan(U.S.Dept.ofAgriculture
1986) includesmanagementactionsto be performedfor endangered,threatened,andspecial
concernplants,including Al. glabratusvar. michiganensis.

3. StateProtections

Alimulusglabratusvar. michiganensiswaslisted as a threatenedspeciesby the Michigan
Departmentof NaturalResourcesin 1976. It was listedpursuantto Michigan’s Endangered
SpeciesAct (PublicAct 203 of 1974),now Part365, EndangeredSpeciesProtection,of the
NaturalResourcesandEnvironmentalProtectionAct (NREPA), PA 451 of 1994. The plant was
elevatedto endangeredspeciesstatusin 1991 pursuantto Federallisting asendangered.Part 365

of NREPA prohibitsthe takingof endangeredspecieson both public andprivatelands without a
permit. Part 303 of NREPAalso providesfor the preservation,management,protection,anduse
of certain wetlandhabitats. The law lists habitatfor threatenedandendangeredwildlife species
as a criteriato be consideredin the administrationof the Public Act.

4. InteragencyMeasures

In May, 1994,sevenFederalagencies,includingthe U.S.Fish andWildlife Service,U.S.
ForestServiceandNationalParkServicesigned the FederalNativePlantConservation
Memorandumof Understandingto establishthe FederalNative PlantConservationCommittee.
The committeeis to identify conservationneedsfor nativeplants andcoordinateimplementation
of programsto addressthoseneeds.Sincethe original signingby sevenagencies,additional
agencieshavejoined the agreement.

In September1994, 18 FederalagenciessignedaMemorandumof Understanding
(MOU) on the Implementationof the EndangeredSpeciesAct. In this MOU, the cooperators
agreedto work togetherto (1) conserveFederallylisted species;(2) useexistingFederal
authoritiesandprogramsto furtherthe purposesof the Act; and(3) to improve the efficiency
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andeffectivenessof consultationunderSection7 of the Act. ConservationAgreementsare

specificallymentionedas atool to implementthis MOU.

H. Strategy of Recovery

Recoveryof M. glabratusvar. michiganensisis basedon threefundamentalcomponents:
(1) the protectionof the relatively few knownextantoccurrences,(2) field surveysto better
determinethe statusof this taxon,and(3) biosystematicresearch,includinglong-term
monitoring, to ascertainthe mostappropriatetaxonomicplacementof Al. glabratus var.
michiganensis,andto understandits basicnaturalhistory so thatit maybeproperlymanaged.

Therearevery few knownoccurrencesof the Al. glabratusvar. michiganensisandits
biology is poorly understood.Although additionalsignificantoccurrencescanbe expected,
intensivesite inventorieshavethus far resultedin the identificationof few new occurrences.
Therefore,to insureits survival, the immediaterecoverypriority is to protectall extant
“populations”andtheir immediatehabitat. One large,exemplaryoccurrenceis predominantly
containedandprotectedwithin a NationalLakeshore.Anotheroccurrencelies within a
University of Michiganbiospherereserve.Portionsof threeadditionaloccurrenceslie within
small naturepreserves.The remainder,whichare the majority of theextantoccurrences,occur
primarily on privatelandwheretheyremainhighly vulnerableto both directandindirect
Impacts. The conservationof mostknownoccurrencesof Al. glabratusvar. michiganensismust
occurthrough landownernotification to implementvoluntaryprotectionprograms.Voluntary
programsmayincludelandownercontactandeducation,non-bindingregistryagreementswith
privateor governmentalagencies,andformal, recordedconservationeasements.Feetitle
purchasefrom willing sellersandownershipby a privateconservationorganization,or a stateor
federalagency,is an option for the protectionof somesites.

Artificial propagationandreintroductionsof the Al. Glabratusvar.michiganensisare
not currentlybeingconsidered.Prior to considerationof theseactions,moreproductivetasks
suchas protectionof extantoccurrencesandsearchesfor new occurrencesshouldbeexhausted.
If new informationindicatesa pressingneedfor reintroduction,it shouldonly beconsidered
whenthereis acompleteunderstandingof the original extirpation,original threatshavebeen
eliminated,adequateprotectionof the sitesis guaranteed,anda monitoringprogramis in place.

II. RECOVERY

A. Objective and Criteria

The fundamentalrecoveryobjectivefor Al. glabratusvar. michiganensisis to secure
long-termprotectionfor all of its 15 knownoccurrencesas well as viableor restorable
occurrencesdiscoveredsubsequentto the preparationof this recoveryplan,or newly identified
extantcoloniesin historicalsites. Viable sites containthe numberof individualsandareaof
essentialhabitatnecessaryfor a self-sustainingpopulation. Protectionis definedas the collective
actionsnecessaryto conserveknownoccurrences,maintainecosystemprocessesfor the
perpetuationof essentialhabitat,andenableeachoccurrenceto be naturally self-sustaining.Al.
glabratusvar. michiganensiswill be consideredfor reclassificationfrom endangeredto
threatenedstatuswhenprotectionis securedfor all eight occurrencesranked“A” or “B”
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(CCExcellentOccurrence”andCCGOOd Occurrence”,respectively’,seeAppendixB). When all

knownMichigan occurrencesare sufficiently protected,delistingcanbe considered.

The goalsof the recoveryplan canbe accomplishedby (1) long-termprotectionfor all
known existingoccurrences,with primaryemphasison thepreservationof essentialhabitat,(2)
field surveysfor new occurrencesandto determinethe specific statusof recentlydiscoveredand
historical sites,(3) biosystematicresearchto determinethe mostappropriatetaxonomic
classification,and(4) demographic,physiological,breedingsystem,andgeneticstudiesto
understandpopulationbiology, specific habitatrequirements,floral biology, andgenetic
variability, andlong-termpostdelistingviability monitoring.

B. Step-downOutline

1. Enact long-termprotectionfor all known existingoccurrences,with primary emphasison
the preservationof essentialhabitat.

11. Landownernotification.

12. Educationof land managersandthe public.

121. Preparationanddistribution of educationalmaterialsto appropriate
agenciesandcitizenry.

122. Interpretationof scientific researchandcommunicationof relevant
findings to land managersandthe public.

123. Preparationanddisseminationof specific guidelinesfor the management

of Al. glabratusvar. michiganensisoccurrences.

13. Developmentof managementplansfor occurrenceson Federal,State,andlocal
public lands.

14. Registryagreements,conservationeasements,andothercontractual
arrangementsfor siteandcolony protection.

15. Land purchase.

16. Implementationof protectionstrategiesfor all identified sites.

16-I. BeaverIslandHarbor.
16-2. Brevort.
16-3. Burdickville.
16-4. Burt Lake-WestShore(historicaloccurrence).
16-5. Burt LakeSoutheast
16-6. CarpCreek.
16-7. CutRiver West.
16-8. EpoufetteBay.
16-9. HarborSprings.
16-10. Little SandBay!.
16-1 1. Manitou PaymentHighbanks.
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16-12. Maple River.
16-13. McFarlaneWoods.
16-14. Mullett Lake-West(historicaloccurrence).
16-15. ParrotPoint(Mullett Lake-Southeast).
16-16. Platte River.
16-17. ReesesSwamp.

2. Conductfield surveysfor newoccurrencesandto determinethespecific statusof
recentlydiscoveredandhistoricalsites.

21. Historical sites.

22. Known extantsites.

23. Newoccurrences.

3. Conductcomparativebiosystematicresearchof Al. glabratusandAl. guttatusto
determinethe mostappropriatetaxonornicclassification.

4. Conductdemographic,physiological,breedingsystem,andgeneticstudiesto monitor
andunderstandpopulationbiology, specifichabitatrequirements,floral biology,and
geneticvariability.

41. Populationdemography.

42. Physiologystudies.

421. Field research.
422. Greenhouseresearch.

43. Breedingsystembiology.

44. Geneticresearch.

45. Long-termmonitoring.

C. Narrative Outline for RecoveryActions

1.Enact long-term protection for all known existing occurrences,with primary emphasison
the preservation of essentialhabitat.

The perpetuation of Al. glabratus var. michiganensisdependson achieving long-term
protection for its specializedhabitat so that the few known occurrencescan be self-
sustaining. This can be best attained through the following recovery actions.

11. Landowner notification - Landowner notification is an i~ediate, short-term
recovery action fundamental and precursory to long-term recovery efforts.
Landowner notification or contact consists,at a minimum, of communicating
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with all landowners,both public andprivate,on whosepropertyAl. glabratus
var. michiganensisoccurs. Landownernotification is currentlycarriedout by’
MNFI with the eventualgoalof turningoverthe programto local landtrusts.
Initial contactis madeby mail and/ortelephonewith follow up contactmadein
person. Notification consistsof the confirmationthat aFederalandState
endangeredspeciesoccurswithin an ownership. This notification must include
preparededucationalmaterialsthat clearlydescribeandillustratethe Al.
glabratusvar. michiganensisin non-technicalterms,providing information on
the rarity of the species,why it is rare,what it requiresto be self-sustaining,and
why it shouldbe protected.Integral to the notificationprocessis the necessity’of
apprisinglandownersof the legal protectionaffordedAl. glabratusvar.
michiganensisunderprovisionsof both the Federaland StateEndangered
SpeciesActs. Notification shouldentail contactingadjacentlandownerswhose
propertyprovidescontiguousandpotentialhabitat. Notification maybe a
continuingprocess,requiringthetransmittalof new informationrelevantto
protectionas providedby scientific research.

12. Educationof landmanagersandthe public - Both short andlong-termprotection
andmanagementof Al. glabratusvar. michiganensisaredependentupon the
disseminationof understandableinformationto landmanagersandthe public.
especiallythosewho requirenon-technicalinformationon importantelementsof
GreatLakesbiological diversity. Educationcanbe accomplishedin the
following ways.

121. Preparationand distributionof educationalmaterialsto appropriate
agenciesandcitizenry - The samematerials(fact sheets,etc.) prepared
and distributedfor landownernotificationcan be disseminatedfor use
by public agenciesandcitizensfor a variety of needs,suchas providing
generalmanagementinformation,assistancein the identificationof
populations,or generalinformationon the distribution, ecology,and
statusof Al. glabratusvar. michiganensis.

122. Interpretationof scientific researchandcommunicationof relevant
findings to landmanagersandthe public - As researchprovides
importantinformation, thesefindings require interpretationandtransfer
to all distributedmaterials,andparticularly to public landmanagersand
privateownersdirectly responsiblefor maintainingAl. glabratusvar.
michiganensiscoloniesandtheir habitat.

123. Preparationand disseminationof specific guidelinesfor the management
of Al. glabratusvar. michi2anensisoccurrences- In addition to
notificationandgeneraleducationalmaterialsconcerningAl. glabratus
var. michiganensis,mostpublic agenciesandprivatelandownerswill
requirespecific instructionsandguidelinesfor preparingmanagement
plans.

13. Developmentof managementplansfor occurrenceson Federal.State.and local
public lands - The protectionof occurrenceson public lands,including Federal,
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State,andlocal (county’, township,or city) holdings,shouldbe guidedby
specificmanagementplans. Clearmanagementplansare particularly important
for public agenciesandgovernmentalunits, &wing to the expectedchangesin
personnelandthe needfor familiarity andconsistencyin managementpolicies
andactions. For local governmentunits, managementplansmayconsistof the
enactmentof zoningprovisionsor otherplansthat allow for the perpetuationof
Al. glabratusvar. michiganensishabitatandoccurrences.Sitesthatare at least
partially within public ownership,andfor which managementplansare
appropriate,includeMcFarlaneWoods (NationalParkService),CarpCreek
(UM Biological Station),Cut RiverWest(StateForest)andEpoufetteBay (city’
andlortownship).

14. Registryagreements.conservationeasements,andothercontractual
arrangementsfor site andcolonyprotection- Public andprivateregistry
agreements,consistingof legal, non-bindingcontracts,are proactivealternatives
that can provideshort-termprotectionfor occurrences.BecauseAl. glabratus
var. michiganensisoccurrencesoften lie within severalprivateownerships,
registryis adesirableapproachthatprovidesshort-termprotection. It may
ultimately lead to long-termprotectionthrough eventualdonation,purchase,
naturalareadesignation,or othermeans.The registryprogramof TNC,
complementingthe landownercontact/registryprogramof theMichigan Natural
HeritageProgram(Wildlife Division, Michigan DNR), shouldplacea high
priority on protectingAl. glabratusvar. michiganensis.Conservationeasements,
pursuantto provisionsof Part21, ConservationandHistoric Preservation
Easement,NREPA,or otherformal, legally-bindingcontracts,also providea
viableapproachto protection.

15. Landpurchase- The aboverecoveryactionsare all basedprimarily on the
perpetuationof essentialhabitatof the Al. glabratusvar. michiganensis.Land
purchasesfrom voluntarysellersareanotherdefinitive methodof protectingthe
plant’sessentialhabitat. Two programsin Michigan havegood potentialfor
incorporatingcritical sitesunderstateownership.Purchasesunderthe Michigan
NaturalResourcesTrust Fundarenominatedby citizensor governmentofficials
andadministeredby the stateor local governmentorganizations.Part21, Land
ExchangeFacilitationFund,of NREPA allowsthe MDNR to sell statelandand
usethe proceedsto purchaseotherland. Land purchaseby TNC, the LTC, or
otherstatewideandlocal landconservationorganizations,arealsorecommended
approaches.

16. Implementationof protectionstrategiesfor all identified sites- Recoveryactions
arerecommendedfor the following siteswith extantandhistorical occurrences.

16-1. BeaverIslandHarbor-A localizedbut good quality occurrence,under
privateownership(possiblymultiple ownership),is vulnerabledueto its
locationnext to a residentialshorelineandbeacharea. Registry,
conservationeasement,or possibleacquisitionby aconservation
organizationarerecommended.A surveyis necessaryto determinethe
statusof this populationwhich is in doubt afterarecentfield check.
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16-2. Brevort- Undermultiple privateownership,onelargecolonyhasbeen
formally registeredwith TNC. A newly discoveredcolony is being
protectedwithin a condominiumcomplexunderconstruction,where
formal registryis desirable.An additional shorelinesurvey is necessary
in areasto the west.

16-3. Burdickville - Scatteredcolonies,someformingmany-stemmed,dense
clones,persistin ahighly developedresidentialareaalonga lakeshore.
Landownernotification followed by registryareperhapsthe only viable
alternatives.Conservationeasementsmayalsobe apossibility to ensure
morerigorousprotectionof the moreviableremainingpatches.

16-4. Burt Lake-WestShore(historicaloccurrence)- Known only as a
historical site, this occurrencewas identifiedas the “west shore” of Burt
Lakewherea specimenwas collectedin 1933. Recentsurveyshavenot
foundextantpopulations,but surveyorshaveidentified potentialhabitat
andadvisedthat inventoryshouldbe implemented.Systematic
inventoryof the west shorearea,with permissionfrom private
landownersto examinethis habitat,needsto continue,especiallyin
potential areaswheredevelopmentis imminent. Considerationfor
reintroductionsat thissite maybe prematurewithout further inventory.
In addition,thereis the possibility for naturalrecolonizationfrom
neighboringcoloniesat Burt LakeSoutheast.

16-5. Burt LakeSoutheast- This populationwas unknownuntil its discovery
in 1995, corroboratingtheneedfor morethoroughinventoryof the Burt
Lake shoreline.The occurrenceconsistsof approximately17 local
coloniesextendingalongthe immediateshoreline. A portionof this
occurrenceis reportedlycontainedwithin theSevenSpringsNature
Preserveownedandmanagedby the LTC; the preserveincludes
approximately 600m (2000ft) of lake frontage. The remainderof this
occurrencelies within multipleprivateownershipwheresomeowners
are voluntarily protectingcolonies. Becauseof recentlegal intervention
concerningdrivewayconstruction,this occurrencewould benefit from
careful landownercontactandregistry. Furtherinventory in adjacent
shorelineareasis needed,in addition to explorationof swampareas
landwardthat may supportadditionalcolonies.

16-6. CarpCreek- This site is managedby the UM Biological Stationwithin a
designatedBiosphereReserve.Recoveryactionsare currently
unnecessary.However,an occurrencewithin a BiosphereReservemay
not automaticallyconveycompleteprotection. A long-termprotection
andmanagementplan is desirable.

16-7. Cut RiverWest - This site was reportedandconfirmedin 1990,although
little informationon populationstatusis available. Detailedinventory is
necessaryfor an adequateevaluationof status.
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16-8. EpoufetteBay - A portionof this occurrenceis protectedwithin a
Michigan NatureAssociationpreserve.However,the population
extendsto otherprivate andtownshipproperties.Registryshouldbe
soughtfor coloniesoutsidethe naturepreserve,anda managementor
protectionplanshouldbe preparedby the township. The occurrencehas
recently’ becomehighly’ vulnerabledueto the upgradingof the shoreline
roadby’ HendricksTownship. The MDNR is currentlymonitoringthis
projectbecauseasubstantialpartof the occurrencelies immediately
adjacentto the roadway.

16-9. HarborSprings- Prior to 1997 this occurrencewas knownonly as a
historicalsite from an 1892 specimenwhichwas cited as beingcollected
“nearHarborSprings.” The occurrencewas rediscoveredwithin a
privatehomeownerassociationnearForestBeachduringasystematic
surveyof remainingpotentialhabitatby MNFI. One largeand2 small
colonieswerefound in springsatthe baseof a smallbluff. The habitat
was andis beingprotectedby theownersthroughthe implementationof
a ForestStewardshipPlan. Landownercontactshouldbe maintainedto
assurecontinuedprotectionof thesite. Additional potentialhabitat
which shouldbe systematicallysurveyedexists in the HarborSprings
area.

16-10. Little SandBay - This occurrenceis in proximity to a shorelineof
naturalareaquality. Severalcoloniesoccuralonga streamdrainagein a
cedarswamp. At leastaportionof this occurrencenow lies within the
Little SandBay NaturePreserve,a 24 ha(60 ac) sanctuaryownedand
managedby the LTC. Additional surveywork maybe necessaryto
determinethe preciseextentof theentire occurrence.A long-term
managementplanfor the site is recommended.

16-Il. ManitouPaymentHighbanks- Thoughtto be extirpatedfollowing high
lake levelsin 1985 and 1986,this occurrencewas confirmedas being
extantduringabrief 1991 field survey. Extensivepotentialhabitat
remainswestof two coloniesfound in 1991,andthuscontinued
inventory is likely to resultin the identificationof additionalcolonies.
Registrywith the owner,SandProductsCompany,is strongly
recommended.

16-12. MapleRiver - Despitesomehumandisturbance,this colonyremains
vigorous. It is alsoparticularlynotablefor its ability to set viableseed,
andis thusperhapsthe mostsignificantknownoccurrence.The site is
currently registeredwith the Michigan Chapterof TNC. Registryand
occasionalmonitoringshouldbe maintained.Additional inventorywork
downstreamfrom this occurrenceshouldbeconducted.

16-13. McFarlaneWoods - This is a large, exemplaryoccurrence,protected
within the boundariesof SleepingBearDunesNationalLakeshore.
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Preparationof a long-termmanagementplanby the NationalPark
Servicefor this occurrenceshouldbe apriority.

16-14. Mullett Lake-West(historicaloccurrence)- A specimenwas collected
herein 1925 andhasbeentrackedasa historicalsite. A recentsearch
(Beadle 1990)identified potentialhabitatbut no extantpopulations. The
areahasbeenpoorly exploreddueto accessdifficulty. Continued
systematicinventory is needed.This is a site for potential
reintroductionsif it is first carefully surveyedandevaluated.

16-15. ParrotPoint (Mullett Lake-Southeast)- Reducedto an extremely
localizedcolonyon thelawn of a lakeshoreresident,thisclump persists,
apparentlyin spiteof mowing. This occurrenceshouldbe given high
priority for immediatelandownercontactandpossibleregistry. Any
potentialhabitatin the generalareastrongly merits inventory.

16-16. PlatteRiver - Surveysin 1990foundsmallcoloniesmorewidely ranging
thanknownpreviouslyandmanyoccurringon privateproperty. A brief
downstreamsurveyconductedatthe sametime did not result in the
identificationof additionalcolonies,althoughthis inventorywas
conductedover lessthana400 m (0.25mi) stretch. Detailedsurveysof
the generalareaarenecessary,including potentialareaswithin the Platte
Riverdrainagenearandbeyondthis branch. Two ownersarecurrently
registeredwith the Michigan Chapterof TNC. Additional registry,as
appropriate,shouldbe sought.

16-17. ReesesSwamp- While only arelatively smallportionof this occurrence
existson University of Michigan BiosphereReserveland, the majority
of the populationoccursin multipleprivateownerships.TNC registryis
strongly recommended,andpossiblythe pursuitof conservation
easements,to ensurelongterm habitatprotection.

2. Conductfield surveysfor new occurrences,statusdeterminationsfor recentlydiscovered
sites,andhistoricalsites.

Relatively few Al. glabratusvar. michiganensissitesareknown,and of these,severalare
disturbed. However,significantpotentialhabitat,which meritssurveys,existsboth
within andbeyondits currentdelineatedrange. Although recentfield investigationshave
resultedin few new sites,theyarehighly importantdiscoveries(e.g. McFarlaneWoods)
andhavegiven directionto future surveys. Continuedinventory is strongly
recommended,as aredetailedassessmentsof knownsitesandhistoricaloccurrences.

21. Historical sites- Surveysof the Mullett LakeWestandBurt Lake-WestShore
areasby Beadle(1990)did not locateextantcolonies,but availablehabitat
persistsin the generallocality. Inventoryin thesesitesshouldbe continued.

22. Known extantsites- Detailedmappingof coloniesin severalknownextant
occurrencesis still neededto determinethe completelocal distributionand
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status.Mappingcouldresult in the potentialrevisionof elementoccurrence
ranks.

23. New occurrences- Conductinginventoriesin northernLowerMichigan andthe
easternUpperPeninsula,focusingon currentandpost-glacialGreatLakes
shorelines,mayresult in the identificationof significantnew colonies.

3. Conductbiosystematicresearchto determinethe mostappropriatetaxonomic
classification.

Bliss (1983, 1986)andMinc (1989)confirmedthe validity of recognizingAl. glabratus
var. michiganensisas a distinct variety of Al. glabratus,as establishedby Fassett(1939).
However,significantquestionsremainconcerningpossiblerecognitionatthe species
level, which, if identified as valid, would placegreaterurgencyupon protection.
Researchshouldbe conductedto addressthefundamentalquestionof relationshipand
taxonomicplacement,particularlybecauseof recentfindings by Vickery (1990, 1991)
that emphasizesignificantevidencefor recognitionabovethe rank of variety.
Biosystematicresearch,involving thoroughcomparativestudiesof Al. glabratusvar.
jamesii,Al. glabratusvar. michiganensisandAl. guttatus,are recommended.This
researchshouldbe in conjunctionwith isozymeand!orchloroplastDNA analysesto
determinethe taxonomicstandingand origin of var. michiganensis.It is suggestedthat
reciprocalcrossingexperiments,suchas thoseconductedby Vickery (1991),be
continuedto corroborateapotentialassignmentof specific standing.

4. Conductdemographic,physiological,breedingsystem,andgeneticstudiesto understand
populationbiology, specific habitatrequirements,floral biology, andgeneticvariability.

Therearecurrently no long-termmonitoringstudiesof Al. glabratusvar. michiganensis
andthereexists little knowledgeof populationdynamics. Beadle(1990) gathereddata
on ecologicalandphysiologicalrequirementsfrom wide-rangingfield studiesof most
occurrences,supplementingthesedatawith observationsof greenhouse-cultured
specimens.Long-termdemographicmonitoringis an immediatepriority, in addition to
continuedecologicalphysiologystudies,to clarify specific biological andabiotic
requirements.Thesestudiesmustbe linked with researchof the breedingsystem,which,
at present,is poorly understood.Lastly, studies(e.g. isozymeanalyses)to determine
geneticvariability would assistin understandingpopulationstructure(e.g. the numberof
geneticindividualswithin colonies)anddynamics.

41. Populationdemography- Long-termmonitoringusingstandarddemographic
techniquesshouldbe conductedin at leastthreesites.

42. Physiologystudies- Becauseof the narrowrestrictionof Al. glabratusvar.
michiganensisto very specificandvulnerablehabitat,an understandingof
physiologicalrequirementsis critical for protectionandmanagement.Both field
andgreenhouseresearcharenecessaryfor quantifyingsignificantphysiological
parameters.
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421. Field research- Fieldstudiesshouldcontinue,following Beadle’s(1990)
investigationof physiologicalparameters,possiblywithin thesameplots
or sitesselectedfor long-termdemographicmonitoring. Statistical
analyseswoulddetectwhethersignificantdifferencesamongandwithin
sitesexist.

422. Greenhouseresearch- Physiologicalstudiesare incompletewithout
complementaryinvestigationsof inherentparameters(temperature,
nutrients,oxygenandlight) determinedthroughexperimentsand
observationsof greenhouse-culturedspecimens.

43. Breedingsystembiology - Mimulus glabratusvar. michiganensisreproduces
primarily by vegetativepropagation(Bliss 1986),yet is markedlydifferent in
fertility in at leastonesite whereviableseedis produced(Beadle1990). The
breedingsystemis poorly knownandrequirescomprehensivestudy,comprising
detailedresearchon vegetativeandfloral biology to determinepollinators,
ability to selfpollinate,the role of sexual versusasexualreproduction,andother
factorsrelevantto naturalpropagation.

44. Geneticresearch- Becausethis taxonpersistslargely throughvegetative
propagation,the numberof geneticallydistinct individualswithin sites,andthus
populationstructureanddynamics,is unknown. Geneticresearchwould focus
on thedegreeof variability within andamongoccurrences.This information
wouldprovidecritically importantdatarelevantto protectionandlong-term
managementsuchas the numberof geneticindividualswithin populationsand
the degreeof heterozygosityand homozygosity.

45. Long-termmonitoring - Long-termmonitoringneedsto continuebeyondthe
potentialdelistingdateto confirmthe vitality andviability of populations.
Monitoring shouldcontinueon selectedsitesfor a minimumof five yearsto
ensurethat recoveryactivitieshavebeensuccessfulandno furtheractionswill
be required.
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III. IMPLEMENTATION SCHEDULE

The ImplementationSchedulethatfollows outlinesactionsandestimatedcosts for the
recovery’ program. It is a guidefor meetingtheobjectivesdiscussedin PartII of this Plan.
Actions aresubdividedinto tasks. This scheduleindicatestaskpriorities,tasknumbers,task
descriptions,durationof tasks,the responsibleagencies,andlastly’, estimatedcosts. These
actions,whenaccomplished,shouldbring aboutthe recovery’ of thespeciesandprotectits
essentialhabitat. The estimatedfunding needsfor all partiesanticipatedto be involved in
recovery’are identified. PartIII reflectsthe total estimatedcostsfor the recoveryof this species.
The estimatedrecoverycostsfor the lI-year programare$316,000;$10,000of this estimated
costis allocatedto a minimumof five yearsof monitoringfollowing apotentialdelistingdateof
2004,to assessthe adequacyof recoveryactionsanddetermineif therewill be causeto consider
re-listing. Funding is indicatedbeyondthe potentialdelistingyearof 2004 for somesubtasks
suchas landownercontactandpublic educationbecausetheseactivitieswill be necessaryeven
afterdelisting.

The costspresentedare the estimatesof theauthorandthe Service,basedon experience
with costsof similar work. They arenot basedon budgetspreparedfor individual tasksor sub-
tasks. Actual costsmaybe higheror lower thancostsindicatedin the ImplementationSchedule.

A. Key to Implementation ScheduleColumn 1

Taskprioritiesareset accordingto the following standards:

Priority 1: An actionthat mustbe takento preventextinction or to preventthe speciesfrom
decliningirreversiblyin the foreseeablefuture.

Priority 2: An actionthat mustbe takento preventa significantdeclinein species
population/habitatquality, or someothersignificantnegativeimpactshort of
extinction.

Priority’ 3: All otheractionsnecessaryto meetthe recoveryobjectives.

B. Key to AgencyDesignationsin Columns 6 and 7

FWS U.S. FishandWildlife Service
TE EndangeredSpeciesDivision,FWS
MDNR Michigan Departmentof Natural Resources
NPS NationalParkService(Departmentof Interior)
MNFI Michigan Natural FeaturesInventory
TNC The NatureConservancy
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I

C. Implementation schedulefor Mimulusglabratus var. michiganensis(Michigan monkey-flower) RecoveryActions.

PRIORITY
NUMBER

TASK
NUMBER TASK DESCRIPTION

TASK
DURATION

(YEARS)

RESPONSIBLE PARTY COSTESTIMATES ($000)

COMMENTSFY98 FY99 FY00

FWS

Region Program

— —
3 TE

Other

—
MDNR
MNFI

FY01-
08

————
5 5 5 6II Landownernotification ongoing Can be coordinated with

current Landowner Contact
Program.

121 Preparationanddistribution
of educationalmaterialsto
agenciesandcitizens

ongoing 3 TE MDNR
MNFI

2 2 2 2 Canbecoordinatedwith
LandownerContactProgram
for otherspecies.

122 Communicationof relevant
scientific findings to
managersandpublic

2 - 3 3 TE MDNR
MNFI

I 1 0 0 Canbecoordinatedwith
LandownerContactProgram
for otherspecies.

123 Preparationand
disseminationof specific
managementguidelines

4-5 3 IF MDNR
MNFI

2 2 2 2 Canbecoordinatedwith
LandownerContactProgram
for otherspecies.

2 13 Developmentof
managementplansfor
occurrenceson public land

2 - 3 3 TE MDNR
NPS
local
govemment

3 2 2 0 Canbe donein coordination
with LandownerContact
Progrant. Managementplans
mustbesite-specificandcan
bepreparedwith assistance
from MNFI.

2 14 Registry agreementsand
othercontractual
arrangementsfor habitat
and colonyprotection

ongoing 3 TE MNFI 2 2 2 4 Canbe acconiplishedby
Michigan NaturalHeritage
Program. Coordinateif
necessarywith INC registry
program.

2 15 Land purchase ongoing 3 TE INC
MDNR
MNFI

23 23 25 25 Acquisition is partly
dependenton the
identificationof new
occurrences.



C. (continued) Implementation schedulefor Mi,nulusglabratusvar. inichiganensis(Michigan monkey-flower) RecoveryActions.

PRIORITY
NUMBER

—

2

TASK
NUMBER

—

16-1

- 16-17

TASK DESCRIPTION

TASK
DURATION

(YEARS)

RESPONSIBLE PARTY COSTESTIMATES ($000)

COMMENTSFY99 08

EWS
—

Region Program

— —

3 TE

Other

—

MDNR
MNFI
NPS

FY98

——

7 7

FY00

——

5 9Implementprotection
strategiesfor all identified
sites

4

2 21 Field surveysofhistorical
sites

4-5 3 TE MNFI 2 1 2 2

2 22 Field surveysofknown
extantsites

4 5 3 IF MNFI 1 2 2 2

2 23 Field surveysto locatenew
sites

4 5 3 TE MNFI 2 2 I

2 41 Demographicstudyof
populations

4 - 5 3 IF MNFI 5 5 5 5 Researchwill possiblybe
conductedin collaboration
with NINFI.

2 42 Physiologicalstudies 4 - 5 3 IF MDNR
MNFI

5 5 5 5

2 43 Breedingsystemstudies 4 5 3 TE MNFI 5 5 5 5

2 44 Geneticstudies 4 5 3 IF MNFI 10 5 5 9

2 45 Population/occurrence
monitoring.

ongoing 3 IF MNFI 10 Monitoring mustcontinuefor
5 yearsfollowing delisting.

2 31 Biosystematicresearchto
determinemostappropriate
taxonomicclassification

2-3 3 IF MNFI 10 10 5 0 MNFI to coordinateresearch.

t-,J
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APPENDIX A. MEAN AND RANGE VALUES FOR FLORAL MEASUREMENTS OF MIMULUS GL4BRA TUSVAR. FREMONTII (=VAR.
JAMESIJ)*, M. GLABRATUS VAR. MICHIGANENSIS, AND M. GUTTATUS (MINC 1989).

POPULATION COROLLA LENGTH COROLLA WIDTH OVARY LENGTH

SAMPLE SIZE MM M PISTIL LENGTH STYLELENGTH M
MJMULUS GL4BRATUS VAR. k REMONTII

Cadillac
(N = 22- 25)

10.70 6 56 6.56
(8.0- 12.5) (4 5 - 8.5) (5.5 - 7.5)

2.82
(2.5 - 3.5)

3.74
(3.0-4.5)

Cadillac (Matthaei)
(N = 9- 10)

10.47 531 6.30
(9.7 - 11.0) (4.3 -5.9) (6.0-6.8)

3.34
(2.9 -4.0)

2.96
(2.0-3.9)

KillpeckerCreek
(N = 16- 22)

15.28 882 9.27
(13.5- 18.0) (65- 12.5) (8.5- 10.0)

4.68
(4.0-5.5)

4.60
(3.5-5.5)

NlontcalinCounty(Matthaei)
(N = 10)

10.06 559 6.35
(9.1 - 11.3) (40- 8.0) (5.2-7.5)

3.11
(2.1 -4.0)

3.24
(2.7-3.7)

COMBINE!)
(N = 61 - 66)

11.82 7.00 7.32
(8.0. 18.0) (4.0 - 12.5) (5.2 . 10.0)

3.52
(2.1 . 5.5)

3.81
(2.0 - 5.5)

MiMULUS GJABRATUSVAR. MJdIIiGANENSJS

CarpCreek
(N = 24)

15.40
-- -- (13.0- 16.5)

8.12
(6.0-9.5)

7.27
(6.0-8.0)

Epoufette
(N = 17- 26)

22.82 12.39 15.94
(19.5-26.5) (8.5- 16.0) (13.5- 17.5)

9.08
(7.5- 10.5)

6.86
(5.5-8.0)

Epoufette(Matthaei)
(N 15)

21.19 14.99 15.80
(17.2-24.3) (10.0-20.5) (13.8-20.0)

9.30
(7.2- 14.0)

6.50
(5.1 - 11.5)

Maple River
(N 22- 26)

22.80 15.62 15.92
(20.0-27.0) (12.5- 17.5) (15.0- 18.5)

8.61
(7.5- 10.0)

7.32
(6.5 -9.5)

Maple River (Matthaei)
(N = 4)

24.58 19.92 17.80
(22.1 -26.7) (18.0-21.4) (15.8-21.1)

8.45
(8.1 -9.0)

9.35
(7.7- 12.6)

COMBINED
(N = 60 - 93)

22.5 14.80 15.85
(17.2. 27.0) (8.5 - 21.4) (13.0 - 21.0)

8.72
(6.0- 14.0)

7.13
(5.1 - 12.6)

MIMULUS GUT TATUS

OttawaNationalForest
(N = 25)

34.33 1 23.56 24.84
(20.0-45.0) J (15.0-32.0) (15.5-31.0)

17.50
(10.0-21.0)

7.34
(3.5- 10.0)

Utah (Matthaei)
(N 38)

22.93 21.99 18.86
(16.0-33.8) (13.2-32.6) (14.1-29.3)

11.85
(9.0-22.0)

7.0))
(1.7- 11.5)

COMBINED
(N = 63)

27.41 J 22.61 21.32
(16.0-45.0) j (13.2 . 32.6) (14.1-31.0)

14.09
(9.0- 22.0)

7.14
(1.7 - 11.5)

* Mine (1989)and othersrefertoM. glabratus var.jantesii as M. glabratusvar.frentoittii, butvar.jarnesii currentlyis thecorrectname(Voss 1996:248).



APPENDIX B. MNFI ELEMENT OCCURRENCE RANKING CRITERIA

RANK EXPLANATION

A Excellent Occurrence. Protection of A-ranked occurrencesis essentialto
conservationof the maximum diversity and viability of an element in the state.
A-ranked communitiesare essentiallyundisturbed by humans or have nearly
recovered from early human disturbance. Speciescomposition showslittle
departure from original structure and composition(except in seral or
disturbance-dependentcommunities). A-ranked populations of a sensitive
speciesare large in number of individuals, stableor growing, showgood
reproduction, and exist in a natural, sustainable habitat.

B GoodOccurrence. Protection of theseoccurrencesis important to the survival
of an element in the state,especially if very few or no A-ranked occurrences
exist or in natural regions of the state where there are few or no A-ranked
occurrences. A B-ranked community is still recovering from early disturbance
or recent light disturbance but eventually will reach a B-rank. Presenceof
exotic species(if only localizedand/or a minor componentof the flora), a
recoverabledeparture from original structure and composition for the site
(except in seraland disturbance-dependentcommunities),result in a B-rank. B-
ranked populations of a sensitivespeciesare at leaststable, occur in minimally
disturbed habitat, and are of moderate population size.

C Fair Occurrence. Protection of theseoccurrenceshelps conservethe biotic
diversity on a regional or local level and is important to statewideconservation
only if no higher-ranked occurrencesexist. A C-ranked community is in an
early stageof recoveryfrom disturbance or its structure and composition have
been altered such that the original vegetationof the site will never rejuvenate,
yet with managementand time, partial restoration of the community is possible.
C-ranked populations of sensitivespeciesare in clearly disturbed habitats, small
in sizeand/or number, and possiblydeclining.

D Poor Occurrence. Protection of theseoccurrencesis seldomworthwhile
exceptfor historical reasonsor only if no better occurrencesexist. D-ranked
communitiesare severelydisturbed, their structure and composition have been
greatly altered, and recovery to original conditions, despitemanagementand
time, essentiallywill not take place. D-ranked populations of sensitivespecies
are very small with a high likelihood of dying out or being destroyedand exist
in highly disturbed and vulnerable habitats.
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APPENDIX C. PRINCIPLE FEDERAL AND STATE LAWS APPLICABLE TO THE
PROTECTION OF MJMULUS GLABRATUSVAR. MJCHIGANENSIS AND ITS HABITAT

EndangeredSpeciesAct of1973,as amended(16U.S.C. 1531-1544). Regulations,in part. at 50
CFR 17 and 50 CFR402.

FederalWaterPollution ControlAct of 1948,as amended(“Clean WaterAct”) (33U.S.C. 1251-

1376). Regulationsat 33 CER 320-338

National EnvironmentalPolicyAct of1969,as amended(42 U.S.C.4321-4347).

Part 17, Michigan EnvironmentalProtection,of theNatural ResourcesandEnvironmental
ProtectionAct; 1994PA 451. asamended.MCL Sections324.1701 - 324.1706.

Part 19, NaturalResourcesTrustFund, of the Natural ResourcesandEnvironmentalProtection
Act, 1994PA 45!, asamended.MCL Sections324.1901- 324.1910.

Part 2!, LandExchangeFacilitation Fund, of the Natural ResourcesandEnvironmental
ProtectionAct, 1994PA 451,asamended.MCL Sections324.2130- 324.2136.

Part 21, ConservationandHistoric PreservationEasement,of the Natural Resourcesand
EnvironmentalProtectionact, 1994PA 451,asamended.MCL Sections324.2140-

324.2144.

Part 301, Inland LakesandStreamsProtection,ofthe Natural ResourcesandEnvironmental
ProtectionAct, 1994 PA 451,asamended.MCL Sections324.30101- 324.30113

Part 303, WetlandProtection,of the Nafural ResourcesandEnvironmentalProtectionAct, 1994
PA 451, asamended.MCL Sections324.30301- 324.30323.

Part 323, ShorelandsProtectionand Management;ofthe Natural ResourcesandEnvironmental

ProtectionAct, 1994 PA 451,asamended.MCL Sections324.32501- 324.32515.

Part 353,SandDuneProtectionandManagement;of the Natural ResourcesandEnvironmental
ProtectionAct, 1994PA 451,asamended.MCL Sections324.35301- 324.35326.

Part 365,EndangeredSpeciesProtection,ofthe Natural ResourcesandEnvironmental
ProtectionAct; 1994PA 45], asamended.MCL Sections324.36501- 324.36507.
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APPENDIX D. PEER REVIEW AND PUBLIC COMMENT

Developmentof this recoveryplanbeganshortly afterlisting in July, 1990,beforethe
Serviceissuedits July 1, 1994,policy on peerreview. A draft recoveryplanfor Mimulus
glabratus var. michiganensis(Michiganmonkeyflower) was madeavailablefor public review
andcommentfor 30 dayson June10, 1991 (56FR 26693). The administrativerecord for public
reviewandcommenton this planis maintainedby the ServiceRegionalOffice in Twin Cities,
MN.

Although 20 or morereviewers,representinga wide spectrumof agenciesandprivate
individuals,receivedcopiesof thecombinedtechnical/agencydraftplan, the reviewerslisted
hereconsistonly of thosewho submittedwritten commentsto the U.S. FishandWildlife
Service. Commentsandopinionsreceivedare not summarizedseparatelyin this plan,but have
beenconsideredandincorporatedwhenappropriateinto the Final RecoveryPlan.
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