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EXECUTIVE SUMMARY

Current Status: Solidagohoughtonji(Houghton’sgoldenrod),classifiedas threatened,is
endemicprimarily to the northernmostregionsof LakesHuron andMichigan in Michigan and
Ontario. Of 58 known occurrencesin the UnitedStates,at leastportionsof 32 areon public land
andfour are within privatenaturepreserves.At least33 of the U.S.occurrencesare considered
to be of good quality andhighly viable. Severalhistoricsitesneedto be surveyedto determineif

populationsthereare still extantandintact.

Habitat Reuuirementsand Limitin2 Factors: This speciesis generallyrestrictedto narrow
bandsof open,calcareous,lakeshorehabitat. The species’primary limiting factor is its restricted
habitat,which requiresthe naturaldynamicsof the GreatLakessystemto maintaina suitable
environment. Preliminaryfindings from breedingsystemstudiesindicatethat this speciesis self-
incompatible,andrequiresoutcrossingandinsectpollen vectorsto successfullyset seed. The
conservationof this speciesrequiresthemaintenanceof matureadult plantsandtheir habitat,as
well as the critical processesthat maintainhabitat. The currentmajorthreatsto Solidago
houghtoniiare developmentandits ancillaryactivities,andthe overuseof shorelineareasfor
recreationalactivities,particularly off-road-vehicles.

RecoveryObjective: Delisting.

Recovery Criteria: Protecta minimum of 30 of themost viable occurrencesof Houghton’s
goldenrodandpreservethe species’essentialhabitatandthe naturalenvironmentalprocessesthat

maintain it.

TasksNeeded

:

I. Protectall knownoccurrences,with priority given to the mostviable occurrencesandthe
species’essentialhabitat.

2. Surveysuitablehabitatfor additionaloccurrencesandverify the statusof historic
occurrences.

3. Educateandnotify land managersandthe public.
4. Monitor occurrencesfor populationdemographics,viability, andthreats.
5. Conductbiosystematicresearchthroughoutthe species’range.
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Estimated costof Recoveryfor FY 1998-2008(in $1000’s):

Year

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

2008

Total

Task 1

35.50

56.50

56.50

23.75

21.75

12.25

13.00

9.75

9.75

9.75

13.00

Task 2

4.00

8.00

14.00

7.00

5.00

1.00

1.00

1.00

1.00

0.00

0.00

Task 3

5.00

15.00

15.00

6.00

6.00

4.00

0.00

0.00

0.00

0.00

0.00

Task 4

0.00

10.00

10.00

5.00

5.00

5.00

5.00

5.00

5.00

2.50

2.50

Task 5

0.00

30.00

55.00

6.00

6.00

0.00

0.00

0.00

0.00

0.00

0.00

261.50 42.09 51.00 55.00 97.00

Total

44.50

119.50

150.50

47.75

43.75

22.25

19.00

15.75

15.75

12.25

15.50

506.50

Date of Recovery: Delistingshouldoccur in 2004,if recoverycriteriahavebeenmet.
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DISCLAIMER

Recoveryplansdelineatereasonableactionswhich arebelievedto be requiredto
recoverand/orprotectlistedspecies.Plansarepublishedby the U.S.FishandWildlife
Service,sometimespreparedwith theassistanceof recoveryteams,contractors,State
agencies,andothers. Objectiveswill be attainedandanynecessaryfunds madeavailable
subjectto budgetaryandotherconstraintsaffecting the partiesinvolved,aswell as the
needto addressotherpriorities. Recoveryplansdo not necessarilyrepresentthe views
nor theofficial positionsor approvalof anyindividualsor agenciesinvolved in theplan
formulation,otherthanthe U.S.Fish andWildlife Service. They representthe official
positionof the U.S.FishandWildlife Serviceonly after theyhavebeensignedby the
RegionalDirectoror Directoras approved. Approvedrecoveryplans aresubjectto
modification asdictatedby new findings,changesin speciesstatus,andthecompletionof
recoverytasks.

Literature Citations should read asfollows:

U.S.Fish andWildlife Service. 1997. RecoveryPlan for Houghton’sGoldenrod(So/idago
houghtonji A. Gray). Ft. Snelling,Minnesota. vii + 58 pp.

Additional Copiesmay be 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.html

The fee variesdependingon the numberof pages.
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I. INTRODUCTION

A. Background and Description

Houghton’sgoldenrod,So/idago houghtoniiA. Gray,a memberof the Asteraceae(aster
family), wasdiscoveredon the north shoreof LakeMichiganby a teamof the Michigan
GeologicalSurveyon August 15, 1839(McVaugh 1970).’ This surveyteamwasheadedby
DouglassHoughton,Michigan’s first appointedStategeologistandthe personin whosehonor the
specieswasnamedby AsaGrayin the first edition of Gray’s Manual (Gray 1848). The type
locality is betweenapproximately10.4 km (6.5mi) southeastof Naubinwayand 10.4km (6.5 mi)
westof Epoufettein westernMackinacCounty (Voss 1956,GuireandVoss 1963). Although
Houghtonwas an experiencedbotanicalsurveyorandcollector(RittenhouseandVoss 1962,
Voss 1978),the typespecimensof S. houghtoniiweremostlikely gatheredby GeorgeBull, who
probablycollectedthe majority of the plant specimensobtainedin the 1839 expedition(Voss
1956,McVaugh 1970).

As a speciesof very restrictedrangeanduncertainorigin, S. houghtonii is a taxon of
considerableinterestto floristic specialists,plant systematists,andecologists.Proposedas a
Federalthreatenedspeciesin 1987 andlistedas suchin 1988(U.S. Dept. of Interior 1987, 1988),
S. houghtonii is classifiedas threatenedin Michigan (MDNR, Michigan SpecialPlantsList
1991),endangeredin New York (Young 1996),andconsideredrare in Canada(Argus andPryer
1990). The scientific attributesof this species,in additionto its contributionto the biological
diversity of Michigan, Ontario,andNewYork, providestrongreasonsfor initiating and
supportingits conservation.The needto conserveS. houghtonii givesfurther reasonfor
protectingthe uniqueandfragile shorelineecosystemof the GreatLakes,which alsoprovides
essentialhabitatfor manyotherrareplantsandanimals,includingsuch speciesasCirsium
pitcheri (Torr.) T. & G. (Pitcher’sthistle), Iris /acustrisNutt. (dwarf lake iris), Mimu/us
g/abrarusvar. michiganensis(Pennell)Fassett(Michigan monkey-flower),Charadriusme/odus
Ord (piping plover), and TrimerotropishuronianaWalker(LakeHuron locust). As a species
with a moderatethreatanda high recoverypotential,S. houghtonii is consideredto havea
RecoveryPriority of 8 (U.S. Dept.of Interior 1990).

So/idago houghtonii is a distinctivespeciesof the UpperGreatLakesregion,
characterizedby its flat-toppedinflorescencecomprisedof relatively few, large flower heads
(capitula)borne on finely hairy stalks(Figure 1). Thispersistentperennialherbhasstemsthat
are frequentlytuftedor clumpedandcan reacha heightof 75 cm (29 in), arisingfrom a
thickened,branching,fibrous-rootedbase(caudex). Rhizomesare commonlyproducedfrom the
caudex,resulting in the productionof additional clumpsof stems(ramets). The smooth,slender,
sometimesreddishstemshaverosettesof elongated,acute,linear-oblanceolatebasalleavesthat
are about 20 cm (7.8 in) longand20 mm(0.8 in) wide. The weakly triple-nervedbasalleaves
are hairless,entire, andsometimesrough-margined,taperingto anarrow,slightly claspingbase.

‘The undatedtype specimenis locatedin the GrayHerbarium(GH); an isotypeon which a
collectiondateof August 15, 1839, is indicated,is locatedin theUniversityof MichiganHerbarium
(MICH) (Voss 1956).
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Figure 1. Illustration of Solidagohoughtonji(Houghton’sgoldenrod).A Habit B Capitulum
C. Tubular disc floret and achene

A.
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Upwardthe leavesare similarbut well scatteredandreduced,becominglinear,sessile,and
somewhatv-shapedor infolded in cross-section(conduplicate).Terminatingthestemis a more
or less flat-topped,(corymbiform) inflorescenceconsistingof relatively few, showy,largeflower
headsthatnumberfrom five or more.

Althoughsomemanualsdescribethe numberof flower headsas2-18 (Sempleand
Ringius 1992)or 5-15 (GleasonandCronquist 1991), plantswith about20-30headsor moreare

common. Occasionally,individuals with morethan200headshavebeendocumented(E. G.
Voss14965, 15909,MICH; M. R. Penskar& W. W Brodowicz1067,MICH). The branchesof
the inflorescenceare smooth,but the stalks(pedicels)of the flower headsare finely but distinctly
hairy. Individual flower headshavean involucreabout5-8 mm(0.2-0.3 in) high, composedof an
unequalseriesof bracts(phyllaries)that are blunt, rough-margined,andweakly lined (striated).
The flower headsare 20-30 flowered,eachconsistingof aboutsix to ninelarge,paleto bright
yellow ray florets andseveralyellow disc florets. The achenesare glabrousandribbed,bearing
at their apexa hairy pappuscomposedof numerousbristlesthat are slightly expanded(clavate)at
their tips.

So/idagograminifo/ia (L.) Salisb.(grass-leavedgoldenrod)andS. ohioensisRiddell
(Ohio goldenrod)are superficiallysimilar speciesthat commonlyoccur with S. houghtoniiand
are sometimesconfusedwith it. So/idagogramin~fo/ia,(alsoknownasEuthamiagraminifo/ia
(L.) Nutt.) canbe distinguishedby its moreleafystemwith withering(or absent)basalleaves,
narrower3-5 nervedleaves,andan inflorescencecomposedof distinctly smallerflower heads
with short raY florets andwith the headsbornein tight clusters(glomerules)on leafy, smooth
branches.The hairy achenesof S. graminijfo/ia alsoenableit to be readily distinguishedfrom S.
houghtonii. So/idagoohioensisis a morerobustspecies,which canbe distinguishedfrom S.
houghtoniiby its relatively broad,flat, ovate-lanceolateleaves,adense,many-headed
inflorescencewith smooth,non-hairybranches,flower headswith distinctly smallerray flowers,
andsmoothbut unribbedachenes.Additional charactersthat distinguishS. graminifo/ia and S.
ohioensisfrom S. houghtoniiare providedin AppendicesA andB.

B. Taxonomy and Origin

So/idago houghtonii is widely acceptedas adistinctive species(Morton 1979),but there
is apparentlylittle agreementamongbotanistson thedetails of its origin. Its presentdistribution

(primarily the northernshoresof LakesMichigan andHuron)andendemismto areasthatwere
coveredby the watersof GlacialLakeNipissing until approximately5,000yearsagosuggestto
someresearchersthat the speciesmay be of relativelyrecentorigin. According to J. K. Morton
(1979), it haslikely evolvedover the past3,000years,during which time its coastalduneand
shorelinehabitatdevelopedandbecameavailablefor colonization. Alternatively, thisspecies
may haveevolvedlongbeforeLakeNipissing wasformed(Voss 1989). As earlierlakes began
taking on their modernconfigurations,the S. houghtoniidistributionfollowed themovingband
of suitablehabitatto its presentlocation.

Thereis little publishedbiosystematicresearchconcerningtaxonomicrelationshipsof S.
houghtonii,but knowledgeof a well-known hybrid hasbeenusedto constructonepossible
scenariofor its origin. Asterptarmicoides(Nees)T. & G. (uplandwhite goldenrod) and
So/idago o/iioensis(Ohio goldenrod)are two speciesof calcareoushabitatsthat occasionally
hybridize,producingoffspringwhich are morphologicallysimilar to S. houghtonii. Aster

3



ptarinicoides, longknownas an aster,is consideredto be a white-rayedgoldenrod,S.
ptarmicoides (Nees)Boivin, by Brouillet andSemple(1981)on the basisof morphological,
cytological,chemical,andhybridizationdata. This species,which is vegetativelysimilar to S.
houghtonii, is characterizedby aflat-topped,corymbiform inflorescencecomprisinglarge,white-
ravedflower headsborneon denselyscabrid-pubescentpeduncles.The flower headshaveacute
to obtusephyllaries,glabrousribbed achenes,andpappusbristlesthat arestrongly clavate.
So/idagoohioensisis a robustgoldenrodwith ovateto narrowly lanceolateor elliptic leavesand
dense,manyheadedinflorescences.Its inflorescencebranchesarecompletelysmooth,andthe
achenesare glabrousandunribbed,bearingawl-tippedbristlesthatare not expandedtowardtheir
apex(SempleandRingius 1992).

Both S. ohioensisandS. ptarmicoidesarediploid (2x = 18). At severallocationswhere
thesetwo speciesoccurtogether,hybrids (2x = 18) havebeenobservedandcollected. The
hybrid usuallycan bedistinguishedfrom S. houghtonii in the field by its palerflowers,a
characteristicnot evident in herbariumspecimenswhich loseflower color. Severalnamesare
attributedto the hybrid, includingDip/opappus/utescensLindley ex DC andSo/idago
X krotkovii Boivin, amongothers. Accordingto Morton (1979), theproductionof diploid or
unreducedgametes(n 1 8) by the F1 hybridand a subsequentbackcrossingwith S. ohioensis
(Figure 2) mayhavethenproduceda triploid hybrid (3x = 27). Ultimately, throughchromosome
doubling (amphidiploidy),this sterilebackcrossmayhavethenproduceda fertile hexaploid
species(6x = 54), resultingin the taxonknownasS. houghtonii. Morphologicalcharacteristics
of S. houghtoniithat displayapossibleintermediacybetweenS. ohioensisand
S. ptarmicoidesincludetherelatively flat-toppedinflorescencewith sparselyhairy branches,
relatively few flower headswith largeray flowers,andthe slightly clavatepappusbristles
(Morton 1979).

SempleandRingius (1992)do not agreethat S.houghtonii is necessarilythe resultof
hybridizationbetweenS. ohioensisandS. ptarmicoides. TheyconcludedthatS. ridde//ii Frank
(Riddell goldenrod)(x 18), anothermemberof So/idagosect0/igoneuronmight be involved
ratherthan S. ohioensis. So/idago sect0/igoneuronis known to hybridizewith S.ptarnzicoides
(Pringle 1968)andproducea specimenbearingsimilarconduplicateleavesandahairy
inflorescence.

The unpublisheddataandresearchof JamesS. Pringle (1987),who has studiedS.
houghtoniiextensively,providea markedlydifferentset of conclusionsconcerningtheorigin and
affinities of this speciesandadifferentconceptof the identitiesof certainpopulationswithin the
currentlyknownrange. Accordingto Pringle(1987),four taxonomicentitiesthat havebeen
referredto as S. houghtoniiwere likely derivedfrom pasthybridization. The entitiesare now
fertile, freely interbreedwithin their owngroups,andproducefertile, relativelyuniform progeny.
The four taxonomicgroupshavebeenidentified as follows:

1) TrueS. houghtonii,the grouprepresentedby the nomenclaturaltype, thatoccurs
primarily in Michigan within the Straitsof Mackinacregion andpossiblyin Ontarioon Cockburn
Island. This species’origin is probablytheresultof hybridizationbetweenS. ptarmicoidesand
S. ridde//ii,

4
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Figure 2. Putativeorigin of So/idagohoughtoniifrom S. ptarmicoidesandS.

ohioensis,basedon the hypothesisof Morton (1979).
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2) Michigan plantslocatedwithin CampGrayling in southernCrawford County. These
representthe only knownoctoploidsof So/idago andapparentlyresultedfrom the hybridization
of S.ptarmicoidesandadiploid raceof S. u/iginosaNutt. (swampgoldenrod).

3) Ontarioplantsthat occurfrom theManitoulin Islandregion to the eastsideof the
BrucePeninsula.Thishexaploidtaxonappearsto haveresultedfrom hybridizationbetweenS.
ohioensisandS. ptarmicoides,likely throughafar lesscomplexseriesof eventsthanthose
proposedby Morton (1979).

4) Plantsthat occur in BergenSwampin GeneseeCounty,New York. This hexaploid
populationappearsto havebeenderivedfrom hybridizationbetweenS.ptarmicoidesandS.
u/iginosa (the latter speciesreferredto in the broadsense).Pringlenotesthat, because
collectionsof this populationarebetterrepresentedin New EnglandandNew York herbariathan
Michigan populations,descriptionsof S. houghtonii in standardbotanicalmanuals(Gleason
1952, GleasonandCronquist1991)are incorrect,sincethey arenot basedon the correcttaxon.
BergenSwampplantsare reportedto be muchsmallerthanthoseof true S. houghtoniiandhave
fewerflower heads,the latter characteristicgiving rise to the prominentlymisdirectedkey
characteristicof 2 to 15 flower headsfor S. houghtona.

The eventualpublicationandacceptanceof Pringle’sresearchwould affect the
considerationof S. houghtonii in two substantiveways. First, the rangeof S. houghtoniiwould
be consideredmuchmorerestricted,andthus considerablygreateremphasiswouldbe placedon
the protectionandconservationof all occurrences.Criteria for delistingshouldsubsequentlybe
reconsideredandmodifiedas necessary.Second,occurrencesin CrawfordCounty,Michigan,
andGeneseeCounty,New York, would not be federally protectedandrecognizedin the recovery
plan. The latter populationsperhapsrepresentmuchrarerbut differenttaxonomicentitiesand
possiblywarrantspecificor otherrecognition. Specificrecognitionwould maintainthe potential
for eventualfederallisting andmerit high priority for researchandimmediatestateprotection.

The disagreementsconcerningthe origin of S. houghtoniiand,moreimportantly, the true
identitiesof populationswithin the currentlycircumscribedrange,arguestrongly for considering
the speciesin the broadsensenow. This is especiallytrue for the presentpurposeof recovery,
andthe currentapproach.Additional biosystematicresearch,suchas chloroplastDNA,
flavonoid,andisozymeanalyses,in conjunctionwith field investigationsandstandard
morphologicalstudies,are the typeof investigationsthat shouldbe conductedto determinethe
identitiesandorigins of S. houghtoniipopulations.

C. Distribution

So/idago houghtonii is primarily an endemicof the UpperGreatLakes region,occurring
principally on the northernshoresof LakesMichigan andHuron in Michigan andOntario
(Figure3). From the Straits of Mackinacin Michigan, theapproximatecenterof its main
distribution, it rangeswestabout 160 km (99 mi) to SchoolcraftCounty(Voss 1996). To theeast
andsoutheast,it rangesabout280km (174 mi) to Ontario,whereit occurson the Bruce
PeninsulanearCabotHeadandon CockburnandManitoulin Islands(Figure4), with widegaps
betweenthe latter two occurrences(Morton 1979). So/idago houghtoniiwas not knownto occur
in Canadauntil 1932,whenit was discoveredon CockburnIsland(CO. Grass/2362,MICH).
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Figure3. The distributionof So/idagohoughtonii in Michigan,basedon element
occurrencerecordsof the Michigan NaturalFeaturesInventory(MNFI).
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Figure4. The distributionof So/idagohoughtonii in Ontario,Canada,basedon Morton
(1979) andMorton andVenn(1984).
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Documentationof new andsignificantpopulationseastof CockburnIslandhasoccurredsince
1970 andrepresentsa majorextensionof therangeof S. houghtonii, in the broadsenseof its
geneticderivations(Morton 1979).

Disjunct occurrencesof S. houghtoniioccurabout130km (81 mi) southof the Straits
region in CrawfordCounty, Michigan (Figure3). A second,moremarkedlydisjunctpopulation,
tentativelyreferredto S. houghtonii, occursin GeneseeCounty,New York, approximately500
km (300 mi) southeastof theOntariopopulations(GuireandVoss 1963).

So/idago houghtoniioccurrenceson the shoresof the GreatLakes arestrongly correlated
with ageologicalfeatureknownas the NiagaranEscarpment,adolomitic limestoneformation
extendingthroughthe BrucePeninsulaandManitoulin District in Canada,the southernshoreline
of the Michigan’s UpperPeninsula,andthe DoorPeninsulaof Wisconsin(Doff andEschman
1970). All but the occurrencesin CrawfordandGeneseeCountiesareassociatedwith this
geologicalfeature.

1. CanadianDistribution

In Ontario,S. houghtonii is classifiedas rare (SempleandRingius 1983). It is also
reportedas rare in Canada(Argus andPryer 1990) where,accordingto NatureConservancyof
Canadarankingcriteria, it is equivalentto thestatusof threatenedin the UnitedStates.2
Occurrencesin Ontario,however,often consistof largecolonies. In the easternregion of
Manitoulin Island,on GreatClocheIsland,andon othernearbyislands,S. houghtoniihasbeen
describedas abundant(Morton 1979). On GreatClocheIsland,it was foundto be abundantover
an areain excessof 51 km2 (20 mi2) (Morton andVenn 1984). TheCabotHeadpopulationon
the Bruce Peninsulaconsistsof hundredsof individualsoverseveralacresof suitablelimestone
pavementhabitat(Morton 1989).

2. Michigan Distribution

Michigan localitiesof S. houghtoniiappearto comprisethe majorityof known
occurrencesfor this species.The termoccurrenceis appliedhereandthroughoutthis planrather
thanpopu/ation,owingto the difficulty of definingwhat actuallyconstitutesapopulationin a
biologically meaningfulway. Site occurrencesfor S. houghtoniihavebeendelineatedand
trackedas moreor lesscontiguouscoloniesor patchesof plantsdelimitedby marked,substantial
gapsfrom othersuchclusters. Occurrencesmaythusbethoughtof as metapopu/ations,defined
as a patchworkof interactingpopulationsover a wide andsometimesheterogeneousareaof
landscape,or a network of populationsin variousstagesof colonizationandsuccession(Primack
1996, Sundlandet al. 1992). Generally,a gapof approximately1.6 km (1 mi) or morehas been
consideredthe minimumdistanceto delimit occurrencesin this arbitrarybut practicalfashion.

Following this approach,the Michigan NaturalFeaturesInventoryProgram(MNFI) has
identified atotal of 58 occurrencesin ninecounties,with the majority of sites(51) locatedin

Canadaandthe Provinceof Ontariohaverankedthisspeciesas “N2” and“S2,” respectively.

9



~1

Cheboygan,Chippewa,Emmet,Mackinac,PresqueIsle, andSchoolcraftCounties(Table 1).
Twenty-threeoccurrenceshavebeenidentified in MackinacCounty,whereat least 15 sites
supportingS. houghtoniioccurwholly or partially on Federal,State,or local governmentland.
Oneof the largestoccurrencesis foundmostlyon state landeastandwest of the mouthof the
CrowRiver nearBig Knob Campground,wherelargenumbersof plantsaredistributedfor
severalmilesalongthe LakeMichigan shorelinein narrow but extensive,well developed
interdunalwetlands. Another denselypopulatedoccurrenceis found on PointLa Barbe,wherea
high concentrationof plantsoccursthroughouta wide bandof cobblyshorelineflats, persistint~
in high numbersevenadjacentto the shoreroadwhereit hasbeendisturbed. HorseshoeBay
North andespeciallySummerbyFenrepresentunusualinland localities. Theseoccurrencesare
mostlysmall coloniesin openingsaroundmarl pooiswithin northernfen communities(MNFI
.1993).

OtherexemplaryoccurrencesincludeCheboyganPoint and GrassBay in Cheboygan
County andSturgeonBayandSturgeonBay Point in EmmetCounty, whereS. houghtoniiis
commonto at leastlocally abundant.Of theseoccurrences,GrassBay coloniesare largely
containedandprotectedwithin theMichigan NatureConservancy’sGrassBay Preserve,whereas
localitiesin CheboyganPoint andSturgeonBay Point arewithin StateParksandtherefore,
receiveat leastinformal protection.3 Plantson SturgeonBay Point occurprimarily in interdunal
wetlandscontainedwithin a rapidly developingresidentialshorelinearea(MNFI 1993).
So/idago houghtonii is reportedto lie within four preservesof the Michigan NatureAssociation
(MNA), themostexemplarybeingthe LakeHuron SandDunesPreserve(Daubendiek1993),
althoughverification will be neededto documenttheselikely localities.

Plantsfrom the six occurrencesof S. houghtonii in CheboyganCounty andseven
occurrencesin ChippewaCountyareoccasionalto locally commonor abundant.A few clumps
of plantson theeast shoreof DouglasLake,at PinePoint,CheboyganCounty,weredetermined
to be transplantedindividuals “planted asseedlingsfrom Bot. Garden” (Eh/ers 7130,MICH).
Fiveof the six knownoccurrencesin PresqueIsleCountysupportpopulationsdescribedas at
leastlocally abundant. In SchoolcraftCounty,S. houghtoniihasbeenrecordedby collectorsas
beingvery local to “plentiful.” A field surveyin 1985 by aMichigan Departmentof
Transportation(MDOT) botanistindicatedthatplantsremainedlocally frequenton privateland
at ManistiqueShoreEastin SchoolcraftCounty. Threeof four sitesknown in Charlevoixand
SchoolcraftCountiesare island localitieson Garden,Hog, andSummerIslands. A recently
discoveredlargeoccurrencein Fisherman’sIslandStatePark in CharlevoixCounty is the
southernmostknownoccurrencein the Lake Michigan basin(Penskar1993).

Disjunct localitiesof S. houghtonii(sensu/ato) include two occurrencesin Crawford
County,all on Statelandwithin CampGraylingMilitary Reservation,aNationalGuard training

3lnformalprotectionis usedherein the sensethatboth FederalandStateland management
agencieshavereceivednotificationof thepresenceof So/idagohoughtoniiandotherlistedplantand
animal specieswithin their boundaries.FederalandStateland managersarethusawareof the legal
obligationto protectthesespeciespursuantto the appropriateprovisionsof federalandstateendangered
speciesacts. Theactualdegreeof requiredconsultationsand local enforcement,however,is known to
vary.
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Table 1. Solidagohoug/aoniioccurrencesin N’Iichigan, arranged by county and hierarchically ordered by Element Occurrence
rank.

OCCURRENCE
NUMBER j_COUNTY

062’ Charlcvoix

SITE NAME
EO I LAST1

OWNERSHIP j_RANK_J_OBSERVED_J ABUNDANCEI

State AB2 l992~ locally abundantFishermansIslandStatePark

045 Charlevoix GardenIsland State BC 1981 locally abundanton South
shore

063 Charlevoix Donegal Bay multiple private C 1993 Ca. 100 flowering stems

051 Charlevoix Baltimore Bay State CD 1986 uncommon

003 Cheboygan GrassBay The NatureConservancy A 1990 common to abundant

022 Cheboygan CheboyganPoint State B 1990 locallyabundant

050 Cheboygan PointNipigon GlenChamberlain C 1985 ‘small amount

024 Cheboygan PriesLanding PennCentralRailroad C 1980 about100 plants

036 Cheboygan StoneyPointRoad City of Cheboyganandlor
multiple private

C 1981 infrequent

057~ Chehoygan MackinawCity Detroit andMackinac Railroad D 1989 oneplant in right-of-way
(ROW)

Occurrencenumbersare sequentialwithin the statewidedatabase,butduetoskippednumbersfrom subsequentlymergedor deletedrecordswill number
higher Ihan the total of 58 occurrences

2 occurrencerankingassignedby Michigan NaturalFeaturesProgram;for explanationof rankingcriteria,seeAppendix C.

Last observationdateaccordingto formal surveyor endangeredspeciesreportsreceivedby MNH; this does notnecessarilymeanIhatthe specieshas
notbeenobservedat this site subsequentto the yearnotedhere.

4MNFI 1996surveysindicatethis sitehasbeenexitrpateddue to loss of habitat.



Table I (cont.). Solidagohoughtonjioccurrencesin Michigan, arranged by county and hierarchically ordered by Element Occurrencerank.

LASTOCCU
NUMBER COUNTY OWNERSHIP

EO
RANK [OBSERVED ABUNDANCE

032 Chippe~a Albany CreekMouth OmarAndersonetal., Michigan
Departmentof Transportation
tMDOT) ROW

AB 1981 abundant

015 Chippewa St. Vital Bay MDOT ROW;State B 1981 commonto abundant

016 Chippewa AlbanyIslandDrive Walt Carey B? 1993 locally common

008 Chippewa Seaman’sPoint State/private C 1994 local, ca. 100 plants

035 Chippewa RicePoint MDOT; State B? 1981 common

034 Chippewa SeymourBay RobertLa Pointe;MDOT ROW B? 1981 common

033 Chippewa StrawberryIsland State CD 1981 2 clumps

026 Crawford Howes Lake/PortageCreek State A 1995 locally abundant+ patches

065 Crawford CantonementRd- Camp
Grayling

State C 1995 localized,small patch

021 Emmet SturgeonBay State A 1990 locally abundant

046 Emmet SturgeonBay Point multiple private AB 1990 locallyabundant

002 Emmet WaugoshancePoint State B 1973 infrequentto common

001 Emmet Trail’s End Bay CountyROW (in chargeof
mowing); multiple private;State

BC 1987 scatteredthroughout

020 Emmet Big StoneBay State C? 1960 not found 1981

064 Kalkaska Bluestemprairie State D 1993 very local ondirt bank

042 Mackinac CrowRiver Mouth State A 1988 commonto abundant

030 Mackinac PointLa Barbe City of St. Ignace;City or
CountyROW; gascompany
ROW

A 1990 commonto abundant



Table I (cont.). SolidagoIioughtonii occurrencesin Nlichigan, arranged by county and hierarchically ordered by Element Occurrence rank.

OCCURRENCE
NUMBER COUNTY

SITE
NAME

OWNERSHIP EO
RANK

LASTI
OBSERVED ABUNDANCEI

017 Mackinac Pointe Aux Chenes MDOT ROW; U.S. Forest
Service(USFS)

AB 1986 abundant

049 Mackinac HorseshoeBay USFS B 1984 frequentalongshore

041 Mackinac LowerMillecoquinsCreek
Mouth

HiawathaSportsmen’sClub;
MDOT ROW

B 1982 locallycommon

039 Mackinac SnakeIsland The NatureConservancy B 1981 no date

031 Mackinac StevensonBay MOOT ROW;The Nature
Conservancy

B 1981 locally abundant

061 Mackinac West Moran Bay Multiple private BC 1993 locally common

040 Mackinac BeachRoad JohnDix etal. BC 1982 frequent

053 Mackinac Epoufette State BC 1991 locally commonin swale

007 Mackinac Lime Kiln Point BrightwatersProductsGroup BC? 1973 common

047 Mackinac St. Martin Point private;USFS BC? 1988 local

010 Mackinac Black RiverRoad MDOT ROW;multiple private;
DeweySnyder;State

C 1991 local

059 Mackinac HorseshoeBay North U.S. Steel Corporation C 1992 ca. 30+ shoots

048 Mackinac GrosCap E. Laroue;multiple private;
USFS

C 1984 locallycommon

054 Mackinac HorseshoeBay North USFS C 1987 local

052 Mackinac SummerbyFen MDOT ROW; USFS C 1987 small, local colonies

058 Mackinac Voight Bay The NatureConservancy C’? 1992 “only acoupleof plants
observed,but likely more
abundant”



Table I (cont.). Solidagohoughtonjioccurrencesin Michigan, arranged by county and hierarchically ordered by ElementOccurrence rank.

LAST

OBSERVED

OCCURRENCE

NUMBER COUNTY SITE NAME OWNERSHIP

EO

RANK_j ABUNDANCE J

056 Mackinac CharlesRoad USFS CD 1987 uncommon,local

012 Mackinac RabbitBackPeak multiple private;USFS CD 1981 locally common

009 Mackinac West Mile Creek HiawathaSportsmen’sClub CD 1969 ca. 12 plants

019 Mackinac SandBay LeonaI-I. Case;H.L. Caukins U
5 1938 no data

027 Mackinac PointPatterson State U 1979 nodata

006 PresqueIsle Huron Beach Abitibi Corporation;MDOT
ROW

A 1986 locally abundant

055 PresqueIsle Thompson’sHarbor State AB 1989 locally abundant

005 PresqueIsle HammondBay State B 1981 locally abundant

025 PresqueIsle Black Mallard CreekMouth Ahitibi Corporation BC? 1981 locally abundant

029 PresqueIsle EvergreenBeach local ROW;multiple private BC? 1981 locally abundant

043 PresqueIsle FerronPoint ConsumersPowerCorporation U 1982 needsconfirmation

028 Schoclcraft ManistiqueShoreEast multiple private BC? 1990 locally frequent

044 Schooleraft RockyPoint multipleprivate BC? 1982 locally frequent

038 Schooleraft Goudreau’sHarbor multiple private C 1981 rare, local

023 Schooleraft ManistiqueShoreWest unknown(generalrecord) U 1915 “plentiful”

U = Undeterminedrankdueto lack of field dataon occurrence.



facility managedby the Michigan Departmentof Military Affairs. A colony of approximately
severalhundredstemsoccursalonga short stretchof sandyroadsideof HighwayM-72 in MDOT
right-of-way, within a protectedarea. This colony wassubsequentlyfound to be contiguouswith
a largeoccurrencerangingfrom Howe’s Laketo PortageCreek. The occurrenceremains
vulnerableto thepotential installationof a proposedpipelinethroughthe siteandcontinuing
disturbancefrom persistentillegal off-road-vehicle(ORV) use. Plantswithin the immediate
vicinitiesof Howe’s LakeandPortageCreekarenumerousandoccurin fen to wet prairie-like
habitatwithin ajack pine barrens/wetprairie complex(Higmanet al. 1994). The second
delineatedoccurrencewithin CampGrayling consistsof a relativelysmall colony of plants
discoveredalong the camp’sentryor cantonmentroad. Theseandall other identified areas
within CampGrayling supportingFederalandStatelisted speciesare beingprotectedand
managedby the Departmentof Military Affair’s environmentalstaff (Larry Jacobs,Michigan
Departmentof Military Affairs, pers.comm. 1993).

Comprehensivedataon the statusandextentof many Michigan occurrencesare lacking,
despitewide-rangingS. houghtoniifield surveysperformedin 1981 by MNFI staff (Nepstad
1981)andsubsequentlyby others. Much of the field datacompiledduring the 1981 shoreline
surveyconsistedprimarily of occurrenceboundariesandprovidedonly very cursoryestimates,if
any, of populationsizes. Additional fieldwork will be requiredto ascertainif S. houghtonii
remainsextantat severalsites andto determinethe specificextentandstatusof occurrences.For
example,in Big StoneBay in WildernessStatePark,S. houghtonjiwas not foundduringthe
198 1 survey,althoughthehabitatappearedto be intact. Plantsobservedon ConsumersPower
land in PresqueIsleCounty at FerronPoint needto be verified, preferablyby obtaininga voucher
specimen.The specieswasrecordedas “plentiful”. in 1915 at ManistiqueShoreEastand
ManistiqueBeachWest (C.K. Dodges.n.’. Sept. 17’. 1915,BLH)4, andthesevaguelocalitiesneed
to be pinpointed,field checked,andaccuratelymapped.Theseandseveralothersites,
particularlythosethatwere inundatedby the high lake levelsof the pastfew years,will require
field surveysto determinethe statusof S. houghtonii.

Of Michigan’s 58 occurrencesof S. houghtonii,32 are at leastpartially containedwithin
Federal,State,township, or city landsor a naturepreserve.Fornaturepreservesalone,four
occurrencesare known andfour additionalbut unconfirmedsitesare reported. At leastsix
occurrenceslie within the boundariesof State-designatedCritical DuneAreas,andone
occurrence(SnakeIsland) lies within aformally dedicatedStateNaturalArea. Portionsof
severaloccurrenceslie within MDOT rights-of-wayin designatedprotectedareas(MDOT
undated). A summaryof Michigan’s S. houghtoniioccurrencesby elementoccurrencerank and
majorownershipcategoryare providedin Table 2.

3. New York Distribution

A disjunctoccurrenceof what canbe consideredto beS. houghtoniiexistsin Genesee
County in the BergenSwampNaturePreserve,a siteprotectedthroughthe cooperativeefforts of
the BergenSwampPreservationSocietyand the WesternOffice of theNew York Nature
Conservancy.The occurrence,which is protectedunderthe ownershipof the Society,consistsof

4BLH - herbariumcollection,CranbrookInstituteof Science’.BloomfieldHills, Michigan.
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Table 2. Summary of Solidagohoughtonji occurrencesin Michigan, listed by Element Occurrencerank and ownershipcategory.

OccurrenceRank ][AIABInIecIcIcn D U

Ownership category:

1 1 1 2 2 0 0 7Federalland2 0

Stateland3 3 2 5 2 3 2 1 1 19

Cityland 1 0 0 0 1 0 0 0 2

Private 1 2 2 8 8 1 1 2 25

Privatenaturepreserve4 1 0 2 0 1 0 0 0 4

Unknownownership 6

6
6

5

5
5

1

1
10

1

1
11

1

1
15

5

5
5

2

2
2

4

4
4

5

5
58Occurrencessummarizedby rank

Ownershipis listedby what is believedto bethe majoror principal landholder. Becauseof the linearshorelinedistribution of Solidagohoughtonii,

many occurrenceslikely occuron landownedby multiple and numerousowners.

2 Federalholdingsinclude two EnvironmentalAreasandoneWildernessArea.

Stateholdingsincludefour EnvironmentalAreas,oneNaturalArea,oneNatureStudyArea,and oneWildernessResearchArea.

‘As notedin the text, four additional localities havebeenreportedas occurringwithin naturepreservesof theMichigan NatureAssociation,for which
verificationand specific statusdataare lacking.
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hundredsof plants within a marl fen, accordingto staffof the NewYork NaturalHeritage

Program(StephenYoung,New York NaturalHeritageProgram,pers.comm. 1992).

D. Habitat

So/idago houghtoniioccursprimarilyalongthe northernshoresof LakesHuron and
Michigan andis restrictedto calcareousbeachsands,rocky andcobblyshores,beachflats, edges
of marl ponds,andespeciallythe shallow,trough-likeinterdunalwetlandsthat parallelshoreline
areas(MNEI 1993). It alsooccurson seasonallywet limestonepavement,which is the species’.
moretypical habitatin the easternportionof its range,particularlyin Ontario(Morton 1979,
SempleandRingius 1992),as well as in a marl fen in the singleNew York locality (MNFI 1992).
In sandduneareas,it tendsto occuron the leesideof low foredunesandon low stabilizeddunes
adjacentto interdunalwetlands,especiallyin moist to saturatedsandswithin andaround
interdunaldepressions.The sandsin which it growsare circumneutral(pH 7.0) to alkaline(pH
8.0) andmay occasionallyhavea thin coveringof organicmaterial(Collins 1989).

So/idago houghtoniiusuallyoccurswherethereis a relatively low densityof competing
vegetation. However,in its calcareous,fen-like shorelinehabitats,the associatesare often quite
diverse. A list of vascularplantscommonlyassociatedwith S. houghtonii in Michigan,many of
which areexcellentindicatorspecies,is providedin Table3.

Thereare few availabledataconcerningthe specific microhabitatof S. houghtonii in the

easternportionof its range,whereit commonlyoccurson seasonallywet to marshylimestone
pavement,as well as in sanddunehabitats(SempleandRingius 1 992). On GreatClocheIsland,
S. houghtoniiwascollectedfrom open limestonepavementsin moist rock crevices(D.F. Brunton
3352,CAN)5, whereit wasconsidereduncommon,andoccurredwith Andropogonscoparius
(little bluestem),Coreopsis/anceo/ata(lance-leavedtickseed),andPotenti//afruticosa (shrubby
cinquefoil). In what appearto be similar limestonehabitatsin Michigan,MNFI staffhave
observedS. houghtoniigrowing in open,dry to moist sandyloamsoil in limestonecreviceswith
suchassociatesas Iris /acustris,Andropogonscoparius, Carexeburnea(sedge),Hypericum
ka/mianurn (KaIm’s St. John’s-wort),Physocarpusopu/ifo/ius(ninebark),Saturejaarkansana
(savory),Seneciopaupercu/us(northernragwort),andZigadenuse/egans(white camass)(MNFI
1993).

The beachflats, dunes,andinterdunalwetlandsin which S. houghroniioccursare active,
dynamichabitats. Thesesitesare characterizedby their constantexposureto wave andwind
action,with the continualmovementof sandleadingto cyclesof destabilization,plant
colonization,andsubsequentdunerestabilization. Beachflats andfrontal dunesare alsostrongly
affectedby GreatLakeswater level fluctuations,as are interdunalwetlands,whosewatertables
fluctuatein relationto the cyclical GreatLakesregime. So/idagohoughtoniisometimesoccurs
alongcobbleshorelines,sandybeaches,andon wide beachflats, but in Michigan it is most
commonlyfound in or nearinterdunalwetlands,especiallyin moist sandalongthe margins. The
species’apparentestablishmentin the betterdrainedportionsof dunes,suchas alongthe
backsideof foredunes,may indicateit hassomeresistanceto desiccation.However,its growth

5CAN - herbariumcollection’. National Museumof Canada,Ottawa
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Table 3. Common vascular plant associatesof Solidagohoughtonji in Michigan.

SPECIES I COMMON NAME
Aga/inispurpurea falsefoxglove

Ammophi/abrevi/iga/ata beachgrass

Andropogonscoparius little bluestem

Artemisiacampestris beachwormwood

Ca/a~’.nagrostiscanadensis blue-jointgrass

Ca/amovi/fa/ongtfo/ia sandreedgrass

Carexcrawei sedge

Carexgarberi sedge

Carexviridu/a sedge

Cirsiumpitcheri Pitchersthistle

C/adiummariscoides twig-rush

E/eocharispaucflora s ikerush

E/ymuscanadensis noddingwild-rye

Eguisetum/aevigatum smoothscouringrush

Genuanaprocera fringedgentian

Geocau/on/ividum geocaulon

Hvpericumka/mianuni Kalm’.sSt. John’swort

Juncusba/ticus rush

Juncuscanadensis rush

Juniperushorizonta/is creepingjuniper

Larix /aricina Americanlarchor tamarack

Lathyrusjaponicus beach ea

Lobe/iaka/mii KaIm’s lobelia

Muh/enbergiag/omerata muhly grass

Mvrica ~a/e sweetgale
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Table 3 (cont.). Common vascular plant associatesof Soli4agohoughtonji in Nlichigan.

SPECIES COMMON NAME

Parnassiag/auca grass-of-Parnassus

Phvsocarpusopu/ifo/ius ninebark

Pinus strobus white pine

Potenti//a anserina silverweed

Potenti//afruticosa shrubbycinguefoil

Sa/ix cordata sand-dunewillow

Sa/ix exigua sandbarwillow

Sa/ixmvricoides blueleafwillow

Saturejaarkansana savory

Seneciopaupercu/us northernragwort

Shepherdiacanadensis Canadianbuffalo-berry

Smi/acinaste//ata small falseSolomon’s-seal

So/idago grarninifo/ia grass-leavedgoldenrod

So/idago ohioensis Ohio goldenrod

So/idago spathulata goldenrod

Spiranthescernua noddingladies-tresses

Spirantliesromanzoffiana hoodedladies-tresses

Thu/aoccidenra/is arbor vitae or white-cedar

Tofie/da g/utinosa falseasphodel

Trig/ochin marititna arrow-grass

Trig/ochin pa/ustris arrow-grass

Zigadenuse/egans white camass
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in theseareasmay alsomerely meanthat plantsbecameestablishedin wettergroundandlater
becamepartially buriedby blowing, drifting sand,acommoneventin sanddunecommunities
(Voss 1989). Plantsestablishedin this fashionare able to rootdeeply enoughwith extensive,
fibrousroot systemsto obtainsufficient waterto persist. The growth of S. houghtonii in
seasonallywet, limestonepavementhabitats(alvar) is anotherpossibleindicatorof desiccation
resistance,sincethesebedrockcommunitysitesarequite xeric environmentsfor long periods
during thegrowingseason(StephensonandHerendeen1986). DE. Buchel~etal. (1989)
determinedthatS. shortii (Short’sgoldenrod),a federally endangeredgoldenrodendemicto
Kentucky,is able to persistin xeric sitesdueto an ability to extendits roots 50 cm(20 in) or
morethroughcracks in rocky soil. So/idago houghtoniimaypossiblyadaptin a similar manner.

Much lesscommonly,S.houghtonii occursin wet prairie-likehabitatsin Lower
Michiganandlocally in a New York marl fen. In the disjunctCrawfordCountysites,it occursin
abundancein intermittentwetlandsthat can be characterizedas northernwet prairie,a natural
communitytypewith a strongaffinity to both northernandsouthernfens. The soilsare
comprised,in part,of aKinross-AuGressoil seriescomplex(Werlein andKroell 1991)where
the surfaceorganicshaveapH of 7.5 andthe subsoilhas apH of 8.0(P. Corner,MNFI,
pers.comm.1992). Associatesincludesuchspeciesas Hypericumka/mianum,Potentil/a
fruticosa, Carexconoidea(sedge),Casti//ejacoccinea(Indianpaintbrush),Houstonia/ong~o/ia
(long-leavedbluets),Lobe/iaspicata (spikedlobelia), Andropogongerardii (big bluestem),Pinus
banksiana(Jackpine),Prunuspumi/a (sandcherry), the statethreatenedScirpusc/intonii

(Clinton’s bulrush),andSpiranthescaseii (Case~sladies-tressesorchid)(MNFI 1993).

At theNew York site,S. houghtoniioccursin a marl fen with such speciesas
Cvpripediumca/ceo/us(yellow lady’s-slipperorchid), C. candidum(small white lady’s-slipper
orchid), E/eocharisroste//ata(spike-rush),Juniperushorizonta/is(creepingjuniper),Ka/mia sp.
(laurel),Ledumgroen/andicum(Labrador-tea),Parnassiaglauca (grass-of-Parnassus),Scirpus

caespitosus(bulrush),Sc/eriavertici//ata (nut-rush),Solidagoohioensis(Ohio goldenrod),S.
purshii (Pursh’.sgoldenrod),S. u/iginosa (swampgoldenrod),Tofle/diag/utinosa(false
asphodel),Va/erianasitchensisssp.u/iginosa (valerian),andmanyothertypicalfen andbog
species(S. Young,New York NaturalHeritageProgram,pers.comm. 1992). Severalof these
speciesaretypically associatedwith So/idagohoughtonii in the main portionof its rangein
Michigan andOntario.

E. Biology

So/idago houghtonji is anherbaceousperennialwhich arisesfrom abranching,thickened
basewith a strongly fibrous root system. Stemsarefrequentlyclumped,arisingfrom acaudex,
andalsooccuras vegetativeshootsor rametsproducedfrom branchingrhizomes.Numerous
rametsarecommonlyproducedandindicatethat vegetativepropagationis an importantform of
reproductionfor this species,as it is for severalotherspeciesof goldenrod. So/idago houghtonii
is insect-pollinated,bearingflower headscomposedof six to ninelarge,bright yellow ray florets,
which arepistillate,andnumerousbisexualdisc florets (GleasonandCronquist1991).
Floweringoccursprimarily in AugustandearlySeptemberbut mayoccuras earlyas lateJuly
andnot uncommonlywell into October. Fruiting andseeddispersalappearsto occurmostly
from AugustthroughNovemberandundoubtedlylater(MNH 1993). In researchingtheecology
of S. shortii, Buchel6et al. (1991) found their datasuggestedno persistentseedbankfor the
species. In examiningnumerousotherstudiesconcerningthe phenologyof So/idagoseed

20



dispersalandgermination,theyconcludedthereis agood possibility that membersof thisgenus
produceseedsthat remainviable for no morethanoneyear,resultingin transientseedbanks.

Little is knownof the breedingsystemof S. houghtoniinorthe particularconditions
requiredfor seedlinggerminationandestablishment.An importantstudy,however,hasbeen
initiated by CL. Jolls(EastCarolinaUniversity andUniversity of Michigan Biological Station)
to answerspecificquestionsconcerningthesecritical life history components.Although no
publicationsare currentlyavailable,this researchhasbeendirectedat determiningthe phenology
andabundanceof seedlings,the specificsof the breedingsystem,andan evaluationof seedset
andseedlinggerminationecology. In addition to theseinvestigations,the relationshipbetween
substratetype,burial depth,seedmass,andseedlingsuccesswas evaluatedexperimentallyin a
controlledgrowth facility (Jolls 1994). With regardto the breedingsystem,Jolls’. preliminary
findings from the 1993researchindicatethatS. houghtonii is self-incompatibleandthus
dependenton insectvectorsfor successfulpollination. Demographicmonitoringin 1993 found
that leafcharacters(e.g. length,number)werenot significantpredictorsof flowering. However,
rhizomesize was a significantpredictorof flowering. Achene(seed)studiesindicatedthat no
emergencefrom depth was observed(the speciesrequireslight for germination),andachenesdid
not respondto differencesin substratetypesbetweenthe two studysites(SturgeonBay andPoint
La Barbe). Successfulgerminationwasfound to require an obligateoverwintering(chilling)
period.

Jolls (1994)autecologicalresearchresultedin severalimportantpreliminaryfindings. It
was notedthatbecausefl6wering is size-relatedandinverselycorrelatedbetweenyears,
maintaininglarge,matureindividualsis critical to conservationeffortsfor this species.Jolls
(1994)furthernotedthat “given that seedset andseedlingsuccessmaybe limited by pollinator
activity, genetics,andmicrositeavailability, sexual reproductionmaybe arelatively infrequent
eventrelatedto pollinatoractivity, climate,anddisturbance,suchas water level fluctuations. For
arelatively long-livedtaxonwith limited successfulsexualreproductionsuchas S. houghtonii,
maintenanceof adultsandtheir habitatsbecomescritical.”

A wide variety of insectpollen vectorsareattractedto So/idagoflowers,which provide
both pollen andnectar. Potentialpollen vectorsinclude bees(Hymenoptera),butterflies
(Lepidoptera),flies (Diptera), moths(Lepidoptera),andwasps(Hymenoptera).Goldenrod
pollen is well adaptedto theseinvertebratepollen vectors,sinceit is relatively heavy and
minutely spiny(echinate)andcan readily attachto the hairsandbristlesof insectsin several
groups(SempleandRingius 1992). Specific insectpollinatorsof S. houghtoniihavenot been
identified, but arthropodassociateswere furtherdetailedby Jolls (1994), including several
families from the ordersColeoptera(Phalacridae),Diptera(Bombyliidae,Syrphidae),Hemiptera
(Nabidae),Hymenoptera(Formicadae,Halictidae),Lepidoptera(Coliophoridae),andOrthoptera
(Cercophidae).

In Michigan,S. houghtonji is a hexaploidspecies(6x 54) exceptCrawford County
occurrences,which are the only knownSo/idagooctoploidsandmayrepresenta differenttaxon.
Canadianplantsare all hexaploidbut havedifferentorigins andmay representtwo distinct
taxonomicentities. New York plantsin BergenSwamparehexaploid(Pringle1987). Although
taxonomicbotanistsdo not agreeon the detailsof this goldenrod’sorigin andno biosystematic
studieshavebeenpublished,theybelievethat all populationscurrentlyreferableto S. houghtonii
probablyaroseafter hybridizationandperhapsbackcrossing.
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Therestrictionof S. houghtoniito calcareoussandsanddolomitic limestoneareasof the
NiagaranEscarpmentsuggeststhatthe speciesrequiresarelativelyhigh amountof calciumand
magnesium(andpossiblysodiumandpotassium)in its substrate.Dunesandsin the region of the
NiagaranEscarpmentgenerallyhaveacalcareouscomponentof about 1 to 5 percentthat is
composedprimarily of groundmollusk shells(Collins 1989). The pH rangeof this substrateis
generallycircumneutralto about8.0 (Collins 1989).

To date,no demographic,pollinationbiology, or seedestablishmentstudiesof S.
houghtoniihavebeenpublished. In 1983,MNFI staff initiated monitoringstudieswithin two
largepopulationsof S. houghtoniilocatedin CheboyganCounty in the GrassBayPreserveof
The NatureConservancy(GrassBay) andin EmmetCountyalongSturgeonBay in Wilderness
StatePark (SturgeonBay). Datafrom this 10-yearmonitoringstudyhavenot beenfully
analyzed,but preliminaryresultsandobservationsarepresentedbelow(MNFI 1997).

Within the monitoringsites, permanentplots with an areaof approximately3 m2 (32 ft2)
wereestablishedin areasof high S. houghtoniiconcentrations.In GrassBay, the plot was
establishedalongthe marginof aninterdunalwetland. InSturgeonBay, the plot was placed
adjacentto alargeinterdunalareain alow, seasonallymoistflat behindaforedune;this site was
notedas beingvery dampduringhigh wateryearsfor LakeMichigan. In both plots, atotal of
100 plants wereinitially identified,mapped,andtagged(Sou1~1984). In thefirst yearof
monitoring, plantsin the SturgeonBay plot were lessdense(23 plantsperm2 (2.1 plantsper ft2))
andhada higher proportionof flowering stems(31 percent)in comparisonto the GrassBay plot
(30plantsper m2 (2.8 plantsperft2) and23 percentflowering stems). Ofabout98 plants
censusedat SturgeonBay in 1988,approximately90 percentconsistedof non-floweringshoots
and 10 percentof flowering shoots. Many of the non-floweringshootsappearedto be seedlings
or youngoffshoots(MNFI 1997). Similardatafor GrassBayhavenot beensummarized.

Overthe courseof the last severalyearsof monitoring, individualplants were foundto
havefrom 2 to 12 ramets. It is likely thatmorerametsperplant wereproducedin several
individualsbut not identified,sincerametswere foundto disarticulateandbecomeestablishedas
independentplants. Oneof the primary impedimentsin monitoringS. houghtonjiandobtaining
meaningfuldemographicdatahasbeenthe difficulty in ascertainingexactlywhat constitutesan
individual plant. Thefragmentationof rametshasmadeit difficult to distinguishwhether
differentgeneticindividualsexistamongcloselyclumpedstemsandbasalrosettes.

Despitethe inherentproblemsof identifying geneticindividualswith certainty,all tagged
stemsandrosetteswithin monitoringplots as well as seedlingsidentified ascolonizershavebeen
tracked. Basalrosettesof seedlingsor rametswere foundto persistfor oneto six yearswithout
flowering andoftenpersistedfollowing successfulflowering andfruiting. Submergenceduring
yearsof high lake levels,suchas that observedin the GrassBay interdunalwetlandplot, resulted
in high mortality andrecolonizationoccurringduring low wateryears. Damageto plantsby
animalsdoesnot seemto be severe.In both monitoringsites,herbivoredamagehasbeennoted
as occasionalto frequent,andaphidandotherinsectinfestationswere occasionallyobservedbut
did not seemto producesignificanteffects.

The dynamicsof theduneenvironmentwereespeciallyevidentin theSturgeonBayplot.
The continualmovementof sandoccasionallycausedpartial andsometimesnearlyentire
rootstocksexposure.Large, vigorousplantsgrowingup the leesideof foreduneshadrhizomes
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whichelongatedthroughseveralcentimeters(inches)of accumulated,wind-depositedsand.
Plantsat SturgeonBay andelsewhereappearto respondto burial by developingnumerous
additional inflorescenceshootsfrom upperleafaxils, which resultsin many-headedplants. Two
collections(E.G. Voss14965and15909,MICH) of individualswith 225 and morethan 125
flower heads,respectively,indicatethis to bethe case.6

The precedingdemographicstudy,althoughrelativelysimple in design,indicatesseveral
problemsthat may be encounteredin studyingthe life history of aclonal,perennialplant species
anddemonstratessomeof the samplingandmonitoringdifficulties thatcan beexpectedin future
life history andpopulationbiology studiesof S. houghtonii. Despitethe inherentdifficulties, this
10-yearstudyof two S.houghtoniioccurrenceshas provideduseful data,which,whenfully
analyzed,shouldgive a preliminaryassessmentof colonizationrate,growth,populationtrends,
andreproduction.Thesefactorscan thenbe correlatedwith habitatconditionsandcyclical
fluctuationsin GreatLakeswater levels.

Sincethe aforementionedmonitoringefforts,amorerigorousandextensivestudyof the
GrassBay populationhasbeenimplementedby J.W. White (MichiganStateUniversity). A
long-termmonitoringstudyto determinethe abundanceandflowering dynamicsof S. houghtonii
was initiated in 1994 to elucidatethe demographicsandfecundityof this speciesandits
relationshipto shorelinemicrohabitats.

F. Threats and Limiting Factors

So/idago houghtonii,like severalof its associatedendemics,is particularlyvulnerableto
extirpationbecauseof its restrictionto narrowshorelinehabitatsof the GreatLakes. In a 1981
statussurvey,D.C. Nepstadconsideredhabitatdestructionto bethe greatestthreatto populations
of S. houghtoniiandcited the desirabilityof shorelineareasfor residentialhousingandthe
escalatingpressurefor this typeof developmentas a principalcauseof thishabitatdestruction.
The rate of residentialdevelopmentcontinuesto accelerate,andit is highly unlikely that there
will beanyabatementof this trend in the nearfuture. Nepstad(1981)alsonotedthat somemajor
occurrencesof S. houghtoniihavebeenconsiderablyalteredandfragmentedby private
developmentsuchthat their long-termviability hasbeenseverelydiminished. This hasbeena
view supportedby subsequentfield surveys(MNFI 1993).

Thereare manycausesof habitatalterationsthat haveadverselyaffectedS. houghtonii

populations. Constructionof beachretainingwalls andotheremergencyerosioncontrol
measures(e.g.rip-rapandbulkheadinstallation)preventsor inhibits duneformation. Excessive
foot andoff-road vehicle(ORV) traffic destabilizesduneandbeachflats. Marinaconstruction,
roadconstruction,sandmining, andhomeandcottageconstructionwhereimprovedlakeviews
aredesired,haveresultedin levelingof duneridges(Collins 1989). Driveway installationor
permittedwork performedby utilities andrailroadsnearinterdunalwetlandshavefragmented
coloniesandalteredthe hydrology. Residentialdevelopmentfurtherpotentially threatenshabitat
by alteringhydrologywith the placementandconstructionof septicsystemswhosenutrient

t’.A similar situationwas documentedin CheboyganStateParkalongthe southernportionof
DuncanBay, wherea plantwith an inflorescenceof morethan200 flower headswascollectedfrom the
backsideof aforedune(MR. Pen~karand W. W. Brodowicz1067’. MICH).
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loading degradeadjacentinterdunalwetlands.Finally, bothfoot andORV traffic havecaused
the direct destructionof plants.

SeveralS. houghtoniioccurrencesin Michigan are within or alongrights-of-way
administeredby MDOT. Recordsin theMNFI showthatthereareat least 11 occurrences
partially within or alongMDOT rights-of-way,representingnearly20 percentof the known
occurrencesin Michigan. Kim D. Herman(1988)notesthatS. houghtonii is morevulnerableto
disturbancethantwo otherendemicsof GreatLakes shorelines,dwarf lake iris andPitcher’s
thistle,becauseof its restrictionto narrowbandsof interdunalwetlandhabitats,manyof which
occurbetweencoastalroadsandlakeshores.In someof thesesites,highwaysmaybeseverely
fragmentingS. houghtoniipopulationsor preventingthem from expandingandcolonizing
suitablehabitatavailablefurtherinland.

Herman(1988)furtherstatesthattheMDOT activitieswhich resultedin the most
adverseeffectsto this speciesandotherGreatLakesendemicsare projectsalongtwo majorState
roadways,US-2 andUS-23,locatedin the UpperPeninsulaandLowerPeninsula,respectively.
Theseactivitiesincludedculvertextensions,pavementrecycling,shoulderwidening,andother
typesof safetywork. In the PointeAux Chenesarea,severalhundredS.houghtonii plantswere
collectedunderthe authorityof aStatethreatenedspeciespermitgrantedto MDOT. Prior to
their listing as federally threatenedspecies,a largenumberof individuals of Cirsiumpitcheri and
S. houghtoniiwerecollectedin anticipationof theproposeddevelopmentof a US-2 boulevardin
MackinacCounty. All the plantscollectedbeforethesetwo projectsbeganwere preparedas
dried specimens,but it is thoughttheywerenot retainedwithin any herbaria(MichaelPenskar,
MNFI, pers.comm. 1993). The boulevardproject, initiated underthe provisionsof a State
EnvironmentalImpactStatement(FIS), hasbeenhaltedindefinitely andthe habitatcurrently
remainsintact. A FederalEIS maybe requiredif the project is resumedwith Federalfunding
(Herman 1988).

A numberof commonroadmaintenanceactivities,including emergencyrepairson
erodingshorelineareas,herbicideapplication,mowing, roadsalting,shouldergrading,snow
removal,andtreeremoval,haveaffectedpopulationsof S. houghtonii(Herman 1988). A number
of illegal activities whichhaveoccurredon or nearMDOT rights-of-wayhavealsoaffectedthis
speciesandits habitat. Illegal useof sitesby commercialfishermenandencroachmentsby ORV
operatorsandotherrecreationistshavehadadverseeffects(MNFI 1993).

Habitatdamageresultingfrom ORV traffic is oneof themajor threatsto S. houghtonii.
The restrictionof this speciesto a very limited, narrowexpanseof shorelinehabitatrendersit
particularlyvulnerableto destructionandhabitatfragmentation.Off-road-vehiclesarein
widespreaduseandarevery difficult to excludefrom mostkindsof naturalareas,particularly
beachesandcoastaldunes. Theiruseandresultingeffectson thesesitesarewell documented
throughoutMichigan (MNFI 1993). Off-road-vehicletraffic or evidenceof it hasbeenobserved
in areasof exemplaryS. houghtoniioccurrences,suchasCrow RiverMouth (MackinacCounty),
GrassBay (CheboyganCounty),andWildernessStatePark (EmmetCounty) (MNFI 1993),and
probablyoccursin manyandperhapsmostothersitesthroughoutthe rangeof thespecies.

Artificial disturbancemay not alwaysrepresentathreatto S. houghtoniipopulations.
Accordingto Morton (1989), roadconstructionandmaintenanceon GreatClocheIsland in
Ontarioseemsto havebenefitedthe species.The densestandmostvigorouscoloniesthereoccur
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on the marshyedgesof the main roadacrossthe island. Constructionof the roadproduced
ecotonalhabitatsuitablefor colonization,andplantsthereare reportedto remainvigorous
despitecurrentroad maintenancepractices.William J. Mahalak(1989)similarly observedS.
houghtoniicolonizingartificially disturbedsitesin Michigan. However,despitethe apparent
benefitsof someformsof artificial disturbance,coloniesthatbecomeestablishedin such
situationsremainparticularlyvulnerableto continuedhumanactivities. Thecolonizationof
artificially disturbedsitesis thereforelikely to be of temporaryadvantageas local refugia.

The restrictionof S. houghtoniito low-lying, linearcoastalzonehabitatsalsocausesit to
be highly susceptibleto naturaldisturbance.Risesin lake levels,suchas the recordhighs
attainedin 1986,mayseverelyreducepopulationnumbersthroughoutthe entire rangeof the
species(Voss 1987). It is thus very importantthat destructivehumanactivitiesareminimized or
eliminatedsoas not to exacerbatethe effectsof naturaldisturbance(Voss 1987).

It is unlikely that the rangeof S. houghronii will expandbecauseof the accelerating
habitatloss andfragmentationdueto development,increasinghuman-causedhabitatdisturbance,
andthe restrictionof nearlyall individualsof thespeciesto shoresof the GreatLakes.
Therefore,essentialhabitatmustbe protected. Any artificial stabilizationof GreatLakeslevels
could markedlychangethe naturaldynamicsof shorelinehabitatsandbe highly detrimentalto S.
houghtonii,as well as to manyothersensitivespeciesandsignificantnaturalcommunities.
Stabilizationof the GreatLakesat low water levelsmight initially benefitS. houghtoniiby
temporarilyexposingmaximumsuitablehabitat. However, unlesslakelevelsare continually
lowered, stabilizedS. houghtoniihabitatis likely to be alteredandwill becomeunsuitable
throughplant succession.As a relativelypoorcompetitorrestrictedto dynamicshorelineareas,
this speciesdependson thecyclical fluctuationsof the GreatLakes. It sufferslocal extirpations
duringhigh wateryears,but laterexploitsandcolonizesnewlyexposedhabitatas it becomes
availableagain.

SomeSo/idago speciesareavailablefrom seedcompaniesfor propagationas
ornamentals(Anthony A. Reznicek,MichiganStateTechnicalCommittee,pers.comm. 1993)
andothers,suchas S. graminifo/ia (grassleafgoldenrod),S. ridde//ii (riddell goldenrod),andS.
rigida (rigid goldenrod),maybe includedin prairie mixtures(IowaPrairieSeedCompany1989,
PrairieMoon Nursery 1993). The commonmisconceptionthat goldenrodscausefall hayfever
probablyreducesinterestin propagatingmembersof this genusas ornamentals.So/idago
houghtonii is not currentlyknownto be utilized commercially. A discussionof horticultural,
medicinal, andothercultural usesof goldenrodsis providedin a magazinearticleby Jepson
(1993).

Like manyrare species,S. houghtoniicanpotentially be over-collectedby individuals
with legal collectingpermits,suchas thosewhodesirespecimensfor herbariain whichthis
taxonis poorly represented.Despitethe good intentionsof removinglive plants for propagation
andexhibition in rare plant collections,suchactivities, if doneexcessivelyor without proper
permits,alsorepresentathreatto populations. Permitsgrantedfor the takingof this species
shouldbe issuedonly aftercarefulconsiderationandconsultationwith appropriate,
knowledgeableindividuals. Permitsshouldstipulatethatcollectionsmaybe madeonly whenan
occurrence(i.e., a “population’.’) would not be significantly diminishedor adverselyaffectedby
removalof individuals. Simplecollectingcriteria shouldbeestablishedto definemoreprecisely
whatconstitutespopulationdegradationor over-collection. Thesecriteriamayconsistof
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establishingaminimumpopulationsizethatcansustaincollecting; prohibiting collecting in
specific sites,especiallyareaswhich are alreadywell documentedin public herbariaor living
collections;andregulatingthe numberof plantsthatcan be taken.

G. Conservation Measures

Conservationmeasuresprovidedto S. houghtoniias a listed threatenedspeciesunderthe
FederalEndangeredSpeciesAct of 1973,as amended(Act), includerecognition,recovery
actions,requirementsfor Federalprotection,andprohibitions againstcertainpractices.
Recognitionthroughlisting encouragesandresultsin conservationactionsby Federal,State,and
privateagencies,groups,andindividuals. The Act providesfor possiblevoluntary land
acquisitionandcooperationwith the Statesandrequiresthatrecoveryactionsbe carriedout for
all listedspecies.The protectionrequiredof Federalagenciesandthe prohibitionagainstcertain
activitiesinvolving listedplantsarediscussed,in part,below.

Section7(a)of the Act requiresFederalagenciesto evaluatetheir actionswith respectto
any speciesthat is proposedor listedas endangeredor threatenedandwith respectto its critical
habitat, if anyhasbeendesignated.So/idago houghtoniiwas listedas athreatenedspecies
withoutcritical habitatdesignation.Regulationsimplementingthis interagencycooperation
provisionof the Act are codified at50 CFRPart402. Section7(a)(2)requiresFederalagencies
to insurethatactivitiestheyauthorize,fund,or carryout are not likely tojeopardizethe
continuedexistenceof a listedspeciesor to destroyor adverselymodify its critical habitat. If a
Federalaction is likely to adverselyaffect alistedspeciesor its critical habitat,the responsible
Federalagencymustenterinto formal consultationwith the U.S. FishandWildlife Service.
Thus,if anyoccurrenceis on landthat is administeredby a Federalagencyor for whicha
Federalpermit or funding is used,proceduresin Section7(a) mustbe followed.

Sections9 and 10 of theAct and its implementingregulationsfoundat 50 CFR 17.71
and 17.72set forth a seriesof prohibitions andexceptionsthat apply to all threatenedplant
speciesnot coveredby a specialrule. No specialrule has beenpublishedfor S. houghtonn.
Theseprohibitions,in part,makeit illegal, with respectto any endangeredor threatenedplant
subjectthereto,for anypersonsubjectto thejurisdiction of theUnited Statesto import or export;
transportin interstateor foreign commercein the courseof a commercialactivity; sell or offer
for salethis speciesin interstateor foreigncommerce;or to removeandreduceto possessionthis
speciesfrom areasunderFederaljurisdiction; maliciouslydamageor destroythis specieson any
areaunderFederaljurisdiction; or remove,cut, dig up, damage,or destroythis specieson any
otherareain knowingviolation of anyStatelaw or regulationor in the courseof anyviolation of
a Statecriminal trespasslaw. “Plant’.’ meansanymemberof the plant kingdom, including seeds,
roots,andotherparts. BecauseS. houghtonii is athreatenedplant species,seedsfrom cultivated
specimensareexemptfrom theseprohibitionsprovidedthat astatementof “cultivated origin”
appearson their containers.Certainexceptionsapply to agentsof the U.S. FishandWildlife
ServiceandStateconservationagencies.

The Act and50 CFR 17.72alsoprovidefor the issuanceof permitsto carry out
otherwiseprohibitedactivitiesinvolving threatenedspeciesundercertaincircumstances.Such
permitsareavailablefor scientific purposesor to enhancethe propagationor survival of the
species.In someinstances,permitsmay be issuedfor aspecifiedtimeto relieveundueeconomic
hardshipthat would besuffered if such reliefwerenot available. It is anticipatedthatfew trade
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permitswould everbe soughtor issued,becausethis speciesis not commonin cultivation or in
the wild. Requestsfor copiesof the regulationson plantsandinquiriesregardingthem maybe
addressedto PermitsCoordinator,Division of EndangeredSpecies,U.S. FishandWildlife
Service, I FederalDrive, Fort Snelling.MN 55111-4056(phone612-725-3536,fax 6 12-725-
3526).

Rulesfor protectionof listedplantsin the NationalForestsarein the U.S. ForestService
ManualTitle 2600--Wildlife, Fish,andSensitivePlantHabitatManagement,Chapter2670--
Threatened,EndangeredandSensitivePlantsandAnimals. The U.S. ForestServicemustabide
by the EndangeredSpeciesAct andthe NationalEnvironmentalProtectionAct in managingtheir
forests. HorseshoeBay WildernessArea within the HiawathaNationalForestwas establishedby
the WildernessAct andyields an untouched,protectedarea. The NationalForestManagement
Act of 1976 mandatesthat aManagementPlanbe written for eachNationalForest. The
HiawathaNationalForestLand andResourcesManagementPlan(U.S.Departmentof
Agriculture,ForestService1986) includesmanagementactionsto beperformedfor endangered,
threatened,andspecialconcernplants,includingS. houghtonii(Larry Stritch, EasternRegion,
U.S. ForestService,andLyndenGerdes,HiawathaNationalForest,pers.comm. 1993).

In Michigan,accordingto Part365,EndangeredSpeciesProtection,of theNatural
ResourcesandEnvironmentalProtectionAct (NREPA)(Act451 of the Public Acts of 1994,
sections324.6501- 324.6507of Michigan CompiledLaws) it is illegal to take(collect, pick,cut,
dig up, or destroyin anymanner),possess,transport,import, export,process,sell or offer for
sale,or buy or offer to buyanyplant occurringon the Stateor Federallists of endangeredand
threatenedspecies,exceptas otherwiseprovidedfor in the Act. “Plant” meansanymemberof
the plant kingdom,including seeds,roots,or otherparts. Listedspeciesareprotectedon both
privateandpublic land, andmaynot be takenwithout apermit (ThomasWeise,Michigan
Departmentof NaturalResources,pers.comm. 1996). On statelands,including stateparksand
stateforests,aswell as speciallydesignatedsites suchas Critical DuneAreas,NaturalAreas,
EnvironmentalAreas,Wildlife StudyAreas,andManagementAreas,specialusepermitsare
usuallyrequiredin addition the appropriateStateandFederalpermitsfor the taking of listed
species.The MDOT SpecialPlantManualreiteratesthe FederalandStateprotectionafforded
listedspecies.MDOT hasalsoagreedwith the Michigan Departmentof NaturalResourcesto
place“PROTECTEDAREA” signsat eachlistedspeciessite in their ROW areas..

In accordancewith NewYork StateEnvironmentalConservationLaw, “ it is a violation
for anyperson,anywherein the stateto pick, pluck, sever,remove,damageby the applicationof
herbicidesor defoliants,or carry away,without the consentof the owner,anyprotectedplant.
Eachprotectedplant sopicked,plucked,severed,removed,damagedor carriedawayshall
constitutea separateviolation.” Violatorsof the regulationaresubjectto fines of $25
perplant illegally taken.

H. Strategy of Recovery

The goalof Priority I tasksis to protectat least30 occurrencesof S. houghtonii,with
emphasisplacedon the mostviable occurrencesandthe species’essentialhabitat. An important
aspectof managingthesepopulationsis theability andwillingnessof responsibleindividualsto
usethe mostcurrentinformationavailableabouttheir sitesto makedecisions.To this end,the
MNFI must distributecurrentinformationandthe responsibleagenciesmust updateandconsult
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their records. Otherprotectivestrategiesincludedevelopmentandimplementationof methodsto
preventORV damage,effectivemonitoringandlawenforcement,privatelandownercontact,
education,and registry(seeNarrativeOutline 143), protectionof sitesthroughlocal zoning

ordinances,NaturalAreasdesignation,landacquisition,andwritten agreementsandmanagement
plans for occurrenceson public land. The bulk of thesetaskswould becompletedin the first
threeyearsof the recoveryprocess,with lesstime necessaryfor updatingin following years.

Goalsof Priority 2 tasksincludeeducatinglandmanagersandthepublic, monitoring
occurrences,searchingfor additionalsites,andverifying historicaloccurrences.Most of this
work would be donein the secondandthird yearsfollowed by updatingin lateryears.

IL RECOVERY

A. RecoveryPlan Objective

So/idago houghtonii is virtually endemicto the northernshoresof LakesHuron and
Michigan. A significantexpansionin rangeis very unlikely, andthe shorelineareassupporting
this speciesarebeingdevelopedandusedfor recreationatan ever increasingpace. These
activitiesrenderS. houghtoniiextremelyvulnerableto extirpation,particularlywithin the context
of the cyclical, naturalhabitatreductionwhich resultsfrom periodic risesin lake levelsandplant
succession.Becausethe speciesis restrictedprimarily to narrow interdunalwetlandsalong
upperGreatLakesshores,S. houghtoniiwill almostcertainlyneverbecomeas abundantand
widespreadas manyof its shorelineassociates,including two otherGreatLakesendemics,Iris
/acustrisandCirsiumpitcheri.

The primary recoveryobjective for S. houghtonji is tbe effectiveprotection of all
known occurrencesof tbe speciesin tbe United States(MichiganandNewYork). As used
here,protectionconsistsof all actionsnecessaryto conserveknownoccurrences,maintain
ecosystemprocessesfor the perpetuationof essentialhabitat,andenableeachoccurrenceto be
naturallyself-sustaining.Solidagohoughtonii will be consideredfor delisting when 30
distinct, self-sustainingoccurrencesare protected. Delisting criteriaarepreliminary andmay
be revisedon thebasisof new information. Although populationviability hasnot beenstrictly
determinedfor this species(i.e., thenumberof individualsandareaof essentialhabitatnecessary
for a self-sustainingpopulation),emphasisshouldbe placedon protectingoccurrences(or the
largestpopulationsoccurringin the highestquality habitatglobally rankedA or B, seeAppendix
C for GlobalRankingCriteria), thusconservingcoloniesmost likely to be self-perpetuating.

The goals of the recoveryplancan be accomplishedby: I) protectingall known
occurrencesof S. houghtonii.with priority on achievingeffectiveprotectionfor the highest
rankingoccurrencesandessentialhabitat;2) conductingfield surveysto determinepossiblenew
occurrencesandto verify the statusandextentof knownoccurrences;3) educatingandnotifying
land managersandthe public; 4) monitoringoccurrencesto determinepopulationdemographics,
threats,andviability; and 5) conductingbiosystematicresearchon the speciesthroughoutits
global range.
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B. Step-downOutline
1.Protectall knownoccurrences,placingpriority on achievingeffectiveprotectionfor the

highestrankingoccurrencesandessentialhabitat.

11. Provideandupdatecurrentsite occurrenceinformationat leastyearly.

111. Providecurrentsite occurrenceinformationat leastyearly to all
appropriatedepartmentsanddivisionsof pertinentFederal,State,and
local public agencies.

112. UpdateU.S. FishandWildlife Servicerecords.
113. UpdateU.S. ForestServicerecords.
114. UpdateMichigan ForestManagementDivision records.
115. UpdateMichigan Land andWaterManagementDivision records.
116. UpdateMichigan Departmentof Transportationright-of-way records

andensuretransferof datato District Offices.
117. UpdateMichigan StateParkmasterplans.

12. Developwritten agreementsandmanagementplans for protectionon public
lands.

13. Developandimplementstrategiesto protectoccurrencesandsitesfrom off-road-
vehicle(ORV) damage.

131. Develop strategies.
132. Restrictaccessrouteswith new or improvedbarriers.
133. Postsigns.
134. Work with lawenforcementandotheragenciesto monitorsitesand

coordinateeffectiveenforcement.

14. Promoteprotectionof occurrenceson privately ownedland.

141. Initiate privatelandownercontact.
142. Provideeducationfor private landowners.
143. Promoteprivatelandownerinvolvementin a registryprogram.

15. Promotedevelopmentof local zoningordinancesfavorableto theprotectionof S.
houghtoniiandits habitatif existinglaws are inadequate.

16. Recommendandsupportsitesfor potentialNaturalAreadesignation.

17. Encouragelandacquisition.

2. Conductfield surveysto determinepossiblenewoccurrencesandverify the statusand
extentof knownoccurrences.

21. Systematicallyassesspotential habitatfrom aerialphotographs;mapknown
occurrencesanddelineatepotentialhabitat.
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22. Conductsystematicfield surveys.

23. Preparemapsof S. houghtoniioccurrences.

24. Reassessranksof knownoccurrences;determineranksof newly identified
occurrences;andreviseprotectionpriorities, if necessary.

3. Educatelandmanagersandthe public.

31. Distribute relevantbiological andmanagementinformationaboutS. houghtonii

to public landmanagers,enforcementofficials, andthe generalpublic.

32. Conductmanagementworkshopsfor public agencies.

33. Postsignsindicating the presenceof sensitivehabitatandrare species.

4. Monitor occurrencesto determinepopulationtrends,viability, andthreats.

5. Conductbiosystematicresearchon the speciesthroughoutits global range.

5 1. Determinethe taxonomicrelationshipsof S. houghtoniipopulationsin Michigan,
New York, andCanada,with emphasison outlier populations.

52. Determinethe geneticvariability within andbetweenoccurrencesthroughoutthe
global range.

53. Conductresearchon autecology.

C. Narrative Outline

1.Protect all known occurrences.placine priority on achievintt effective protection for the

hiehest ranking occurrencesand essentialhabitat

.

The few occurrencesof S. houghtonii are primarily within a restricted,
vulnerable zoneof habitat alongshorelines of the Great Lakes. To ensure the
perpetuation of this species,which is likely to becomemore imperiled in the future,
protect a minimum of 30 occurrencesbelievedto be the most viable. Estimate
viability and establishpriorities for protection and recovery efforts by using global
ranking criteria (Appendix C). Ranks of A, B, and C represent excellent,good,and fair
occurrences,respectively. Focusprotection activities primarily on occurrencesclassified
in thesethree categories,becausethey are the most viable and self-sustaining. D-ranked
occurrencesoften persist but occur in the most degraded,leastdefensiblesites and have
the poorest prospectof self-sustainability. Regardthesesites as representing small but
important seed sourcesand significant reservoirs of geneticdiversity. Theselower
ranked sites may also offer educational opportunities and resulting enhancementto the
protection of higher ranked occurrences,if such activities would not further degradethe
sites.
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Focusstrategiesfor the conservationof S. houghtoniioccurrenceson the
protectionof essentialshorelinehabitatandthe naturalenvironmentalprocessesthat
maintain it. Thesestrategiesinvolve anumberof approaches,often in combination,to
achieveas muchprotectionaspossiblefor the relativelyfew occurrencesthat exist.
Protectkey bufferareasthat enhancethe integrity of occurrencesas well as the
immediatehabitatof the species. Avoid fragmentationof occurrences.The protectionof
S. houghtonii andits habitathelpsto ensurethe protectionof its shorelineecosystem
which also supportsseveralotherrare animalsandplants.

Table 4 summarizes,by site, the recommendedprotectionstrategiesidentified
underTask I.

11. Provide andupdatecurrentsite occurrenceinformationat leastyearly

.

Land protection,the foundationof recoveryefforts, is basedon
communicationof occurrenceandmanagementinformationto Federal,State,
andlocal governmentagenciesandsignificantprivatelandowners.Principal
cooperatorsinclude:The U.S. FishandWildlife Service;theU.S. ForestService
(USFS); the Michigan Departmentof Natural Resources(MDNR); the Michigan
Departmentof Transportation(MDOT); townshipandcity governments;The
NatureConservancy(TNC), via the Michigan andNew York HeritagePrograms
andFieldOffices; andprivate landowners.

Ill. Providecurrentsite occurrenceinformationat leastyearly to all
appropriatedepartmentsanddivisionsof pertinentFederal.State.and
local publicagencies

.

Distribute MNFI’s databaseof S. houghtoniioccurrencesto all
appropriateofficesatleastyearly so that landmanagersmayusecurrent
informationto makemanagementdecisionsandanticipateandavoid
actionsthat mayadverselyaffect coloniesor essentialhabitat.

112. UpdateU.S. FishandWildlife Servicerecords

.

Updatefilesof appropriateregionalofficesyearly or moreoften
if possibleanddistributeinformationto the field officesresponsiblefor
the occurrences.Consultthesefiles whenreviewingpermitapplications
andduringconsultationswith otherFederalagencies.

113. UpdateU.S. ForestServicerecords

.

UpdateUSFSfiles of significantnaturalfeatureslocations
yearly or moreoftenif possible. Consultthis databaseon a regularbasis
to helpavoid managementactivitiesdetrimentalto S. houghronii
occurrences.
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Table4. Recommendedprotectionstrategiesfor all knownU.S. occurrencesof Solidagohoughtonii,arrangedby Element
OccurrenceRecord(EOR) number.

RECOMMENDED PROTECTION STRATEGIES

IvUpdated and Restriction Contact ~‘ Potential EncouragementOccurrence Management of Off-road Registry Local Natural Area of LandInformation Plans ebicles Program Ordinance Designation Acquisition

X

OCCURRENCENUMBER SITE NAME

Written

andAgreementsManagementPlans

X

Private

Contact ~‘LandownerRegistryProgram

001 (NY) Bergen Swamp (Ness York)

001 Trail’s End Bay X X X X X

002 WaugoshancePoint X X X x

003 GrassBay X X X

005 HammondBay X X X

0(16 Huron Beach X X

007 I.ime Kiln Point X X X X

008 Seaman’sPoint X X X X X

009 WestNItle Creek X X

010 Black River Road X X X X

012 RabbitBack Peak X

X

X

X

X

X

X015 St. Vital Bay

X

016 Albany Island Drive X

X

X

X017 PointeAux Chenes X

019 SandBay X X

02)) Big StoneBay X X X

021 SturgeonBay X X X X



Table4 (cont.). Recommendedprotectionstrategiesfor all known U.S.occurrencesof Solidagohoughtonii, arrangedby EOR number.

OCCURRENCE
NUMBER SITE NAME

CheboyganPoint

RECOMMENDEDPROTECTIONSTRATEGIES

Restriction
of Off.road

Vehicles

X

Updated
Occurrence
Information

X

Written

andAgreements~
Management

Plans

X

Private

Contact”ILandowners
Registry j Local
Program Ordinance

Potential
Natural Area
Designation

Encouragement
ofLand

Acquisition

022

023 ManistiqueBeachWest2

024 Pries Landing X X

025 Black MallardCreekMouth X X X7

026 HowesLie - PortageCreek X X X

027 PointPatterson X X X

028 ManistiqueShoreEast X X X?

029 EvergreenBeach X X X?

030 PotntLaBarbe X X X X

031 StevensonBay X X X? X

032 Albany CreekMouth X X

033 StrawberryIsland X X X

034 SeymourBay X X

035 Rice Point X X X

036 Stoney PointRoad X x x

038 GoudreausHarbor x x
039 SnakeIsland X X X x



Table 4 (cont.). Recommendedprotection strategiesfor all known U.S. occurrencesof Solidagohoughtonii, arranged by EOR number.

OCCURRENCE
NUMBER SITENAME

RECOMMENDEDPROTECTIONSTRATEGIES

OccurrenceUpdated
Information

Written

Management jand
Plans

Agreements

o
of Off-roadRestrictionehicles

Private

Registry jContact I
Program

Landowner

l
localOrdinance

I

Natural AreaPotential
Designation

of LandEncouragement
Acquisition

(140 BeachRoad X041 LosserMillecoquinsCreekMouth x

042 Crow RiverMouth x x x x x

043 FerronPoint X X

044 RockyPoint X X X?

045 GardenIsland X X X X

046 SturgeonBay Point X X X

047 St. Martin Point X X X X

048 GrosCap X X X X

049 HorseshoeBay X X X

050 PointNipigon X X

051 Baltimore Bay X X X

052 SummerhyFen X X X

053 Epoufette X X X

054 HorseshoeBay North X X X

055 Thompson’sHarbor X X X X



Table 4 (cont.). Recommendedprotectionstrategiesfor all known U.S. occurrencesof Solidagohoughtonii, arranged by EOR number.

OCCURRENCENUMBER SITENAME

RECOMMENDED PROTECTION STRATEGIES

UpdatedOccurrenceInformation

Written

andAgreementsManagementPlans Restrictionof Off-roadVehicles

Private

Contact ~LandownerRegistryProgram LocalOrdinance PotentialNatural AreaDesignation EncouragementofLandAcquisition

056 CharlesRoad X X X

057 MackinawCity X X

058 Voight Bay X X

059 BushBay X X X X

061 WestMoran Bay X X

062 Fisherman’sIslandState
Park

X X X

063 DonegalBay X X

064 BluestemPrairie X X X

065 CantonmentRoad- Camp
Grayling

X X X

‘This site is a proposedU.S. ForestServiceResearchNatural Area.

2This occurrencewasderivedfrom ageneralrecord;a field surveyto verify statusis required.

3This sitecouldhedesignatedasaNatureStudyPreserve.



114. UpdateMichigan ForestManagementDivision records

.

Updateoccurrenceandmanagementinformationyearly or more
often if possibleandreviewprior to anticipatedmanagementactivities.

115. UpdateMichigan Land andWaterManagementDivision records

.

Updateoccurrenceandmanagementinformationyearly or more
oftenif possibleandconsultduringpermitreviews.

116. UpdateMichigan Departmentof Transportationrights-of-wayrecords
andensuretransferof datato District Offices

.

Portionsof a significantnumberof the knownoccurrencesof S.

houghtoniioccurpartially within or alongMDOT rights-of-way. Update
occurrenceandmanagementinformation yearlyor moreoften if possible
andprovideit to District Offices for appropriatemodificationsof
managementpracticesin protectedareasof rights-of-wayandfor
installationof protectedareasigns.

117. UpdateMichigan Park masterplans

.

Incorporateupdatedsite locationdatain the StateParksmaster
plansto avoid conflict with S. houghtoniiprotectionduring facility
planning.

12. Developwritten agreementsandmanagementolansfor protectionon public
lands

.

BecauseS.houghtonii is a listed species,publicagencieshavea legal
obligationto protectthe plant. To ensureahigh level of protectionnow, as well
as whenandif the speciesis delisted,obtainwritten commitmentsto protectthe
speciesandits habitatin perpetuity. This is especiallyimportantwhenpublic
landsaremanagedfor multiple purposes.Guidethe protectionof occurrences
on public landsby the preparationof specificmanagementplansthat will enable
occurrencesto beself-perpetuating.Prepareconciseandunderstandable
managementplansfor public agenciesandgovernmentunits, whichexperience
frequentpersonnelchangesandneeda familiar andconsistentmanagement
policy. Many of the materialsdevelopedfor privatelandownercontact
(elaboratedin 14, below) can alsobe usedto educatepublic landmanagers.

13. Developandimplementstrategiesto protectoccurrencesandsitesfrom ORM
~e.

Oneof the mostperniciousthreatsto thesustainabilityof S. houghtonii
occurrencesandhabitatis the everincreasinguseof shorelineareasby operators
of ORVs. Developandimplementstrategiesto eliminateORV encroachmenton
S. houghtoniioccurrences.
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131. Developstrategies

.

Developstrategiesto minimizeadverseeffectsby conveningone
or moremeetingsof agenciesresponsiblefor areaswhereORVs affect
occurrences.

132. Restrictaccessrouteswith new or improvedbarriers

.

Off-road-vehicletraffic is difficult to excludefrom naturalareas,
particularlyfrom shorelineswhereaccessis easilygainedfrom adjacent
private land. Constructnew or improvedbarriersandobstructionsto
inhibit or limit illegal encroachments.

133. Postsigns

.

Postsignsindicating thepresenceof sensitivespeciesand
communitiesandFederalandStatepenaltiesfor illegal damageor
destructionof S. houghtoniito help limit ORV incursions.
Accompanyingliteratureincluding an illustrationof theplant but not
conveyingspecific locationsmayalsobe useful.

134. Work with law enforcementandotheragenciesto monitorsitesand
coordinateeffectiveenforcement

.

Make directedeffortsto achievecompliancewith Federaland
Statelaws in high priority areas.

14. Promoteprotectionof occurrenceson privately ownedland

.

Notify privatelandownersandprovidethem with educationalmaterials.
This is essentialto both the shortandlong-termconservationof S. houghronu
andpotentially can resultin voluntaryagreementsto protectoccurrencesthrough
a registryprogram.

141. Initiate privatelandownercontact

.

Communicateto all privatelandownerson whoseproperty
S. houghtoniioccursthata FederalandStatethreatenedspeciesoccurs
on their land. Landownernotificationor contactis an immediate,short-
term recoveryactionfundamental,andprecursoryto, long-termrecovery
efforts. Preparededucationalmaterialsshouldinclude: informationon
the rarity of the species,an understandableandnontechnicaldescription
andillustration of the plant, the speciesrequirementsto be
self-sustaining,why the speciesis rare,andthe valueof protectingthe
species.Appriselandownersof thelegal protectionaffordedby the
FederalandStateEndangeredSpeciesActs. Notify adjacentlandowners
whosepropertyprovidescontiguousandpotentialhabitatso theywill
know not to engagein activitiesindirectly detrimentalto the species.
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Transmitnewinformationas it becomesavailableso that notification is
a continuingprocess.

142. Provideeducationfor privatelandowners

.

Providelandownerswith specific instructionsandguidelinesfor
sitemanagement.Suchguidelinesare bestpreparedby a natural
resourceagency,suchastheMichigan NaturalHeritageProgram,and
canbe distributedwith otherpreparededucationalmaterials.

143. Promoteprivatelandownerinvolvementin a registryprogram

.

Encouragelandownersto signprivate registryagreements,
which are non-legallybindingcontractsthat areproactivealternatives
andcan providesignificantprotectionfor many occurrences.Registry
can provideshort-termprotectionandmayultimately leadto long-term
protectionthroughdonation,legally bindingconservationeasements
(Part21, ConservationandHistoric PreservationEasement,NREPA)
NaturalAreadesignation,or purchaseby a publicagency.

15. Promotedevelopmentof local zoningordinancesfavorableto the protectionof S

.

hou~htoniiandits habitatif existinglaws are inadequate

.

If protectionis inadequatewithin local governmentalunits, local zoning
ordinances,suchas thosethat protectnaturalfeatures,may providean additional
measureof protectionfor severalS. houghtoniioccurrences.

16. Recommendandsupportsitesfor potentialNaturalAreadesignation

.

Work towardsdesignationof areasas StateNaturalAreasas provided
for by Part 351,WildernessandNaturalAreas,NREPA. This providesa large
measureof protectionfor appropriatepublic lands. Achieve long-term
protectionby eliminatingor controlling activities (e.g., logging, certaintypesof
recreation,anddevelopmentof facilities suchasmarinas)thatwould reducethe
quality of the NaturalAreaand adverselyaffect rareanimalandplant species.

17. Encouragelandacquisition

.

Pursuelandacquisitionfrom willing sellersthroughFederalandState
agenciesandprivate conservationorganizationssuchas The Nature
Conservancy.The NaturalResourcesLand Trust Fundis apotential sourceof
fundingfor the acquisitionof public lands. Landacquisitioncan protect
significantS. houghtoniioccurrencesandtheir habitatsaswell aspreserve
adjacenthabitatsthatcan buffer occurrences,mayeventuallybe colonized,and
mayproviderefugiaduringperiodsof high lake levels.

3
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2. Conductfield surveysto determinepossiblenew occurrencesandverify the statusand
extentof known occurrences

.

Determinethe statusandpreciseextentof coloniesfor knownoccurrencesby
conductingdetailedfield surveys,as describedbelow. Delineatepossiblenew
occurrencesthroughsystematicsurveysof potential habitat.

21. Systematicallyassesspotential habitatfrom aerialphotographs:mapknown
occurrencesanddelineatepotentialhabitat

.

Interpretthe mostcurrentaerialphotographicimageryavailablebefore
field surveysare initiated, reassessknownsites, anddelineatepotentialnew sites
for field checking. Map knownoccurrencesandpotentialhabitaton topographic
maps.

22. Conductsystematicfield surveys

.

Conductsurveysof knownoccurrencesandpotentialhabitatusing
standardfield inventorymethodologyduringpeakflowering, usuallyfrom mid-
Augustthrough September.Estimatepopulationcondition,size,andextent;
determinepreciselocation. Recordsignificantnaturalandhuman-caused
disturbancesthat appearto affect S. houghtoniicolonies. Sucheffectsmay
includeORV andotherhuman-causeddamage,evidenceof watertable
fluctuations,anddisturbanceto adjacentuplandduneareasor othernearby land.
Observeandrecordsurroundinglandusepatternsthatmayaffect the
sustainabilityof occurrences.

23. Preparemapsof S. houghroniioccurrences

.

Preparebasemapswhich indicatethe following: All currently known
occurrences,the extentof essentialhabitat,naturalcommunities,and
surroundinglandsthat mayserveas buffer areas,future colonizationsites, or
refugiaduring high lake level periods.

24. Reassessranksof knownoccurrences;determineranksof newly identified
occurrences:andreviseprotectionpriorities, if necessary

.

Following field surveys,reassessknownoccurrencesthatwere surveyed;
ranknew occurrences;andreviseprotectionpriorities, if needed.

3. Educateland managersandthe public

.

Inform local landmanagersof the significanceandrarity of S. houghtonii and
teachthem to identify the speciesin the field throughliteratureandworkshops.Educate
the publicaboutthespeciesthroughnontechnicalliterature,informativesignage,and
public outreach.
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31. Distribute relevantbiological andmanagementinformationaboutS. houghtonii
to public landmanagers.enforcementofficials,andthe generalpublic

.

Providebasic informationconcerningidentificationandmanagementto
landmanagersandthe public. They areoften willing to assistin the protection
andstewardshipof rare speciesif theyhavesuchknowledge.Materialsprepared
for privatelandownercontactwill alsobe usefulfor public landmanagers.

32. Conductmanagementworkshopsfor public agencies

.

Hold workshopsto providemorespecializedinstructionon management
andto encouragetheexchangeof ideasandtechniquesamongmanagers.

33. Postsignsindicating the presenceof sensitivehabitatandrare species

.

Postsignsindicating the presenceof rare or sensitivespeciesandtheir
habitatsandpossiblyillustratingS. houghtonjiandotherprotectedplantsand
animals. Thismaybe effectivein reducingdisturbancesto sitesfrom
recreationistsandothers.Placeinterpretivedisplaysanddisseminaterelevant
literaturein selectedsites,suchas MDOT campgrounds,roadsideparks,State
Parks,andotherpublic areas.

4. Monitor occurrencesto determinepopulationtrends,viability, andthreats

.

Monitor selectedoccurrencesto determinepopulationtrends,includingresponse
to periodsof high lake levels andthedegreeof human-causeddisturbance(e.g.,ORV
encroachments)that may affect reproductionandsurvival. Beforemonitoringis begun,
clearly definesimplemonitoringmethodsto assesseffectsof naturalandhuman-caused
disturbance,naturalhistory, populationtrends,andspeciesbiology. This will allow
usefuldatato be collectedand will encouragemonitoringto be performedconsistently
over timeandpersonnelchanges.Detailedmonitoringof evenafew occurrencesis an
intensiveandlogistically difficult endeavor;therefore,implementa simplecensusing
technique,suchas measuringthe aerialextentof coloniesandcountingflowering stems
androsettes. Install permanentplotsof a few squaremeterseachto sampleoccurrences
andassesstrends. Determiningexactlywhatconstitutesapopulationof this speciesata
site is probably not particularlyimportant. Establishtrendsthroughplot samplingand
assumetheyareapplicableto at leastthe local occurrence.During the courseof
populationmonitoring,determinetheeffectsof disturbanceon S. houghronii
occurrencesby measuringparameterssuchas sandaccumulationandwater levelsin
interdunalwetlands. Recordhuman-causeddisturbance,suchasevidenceof foot and
ORV traffic duringpopulationmonitoring. Analyzehabitatandpopulationmonitoring
datayearly to providerelevantinformationto guidemanagementplansandrevise
strategies,if necessary.

5. Conductbiosystematicresearchon the speciesthroughoutits globalrange

.

Althoughno researchhasbeenpublishedon the breedingsystem,establishment,
floral biology, geneticvariability, populationbiology, or seedgerminationof S.
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houghtonii,suchstudiesmerit a low priority for the immediateshort-termprotectionof
the species. Conductsuchresearch,however,to improvemanagementplansfor the
conservationandperpetuationof S. houghtoniiover the long-term.

5 1. Determinethe taxonomicrelationshipsof S. houghtoniipopulationsin Michigan

.

NewYork. andCanada.with emphasison outlier populations

.

Ascertainthe taxonomicrelationshipsof S. houghtonjioccurrencesin all
geographicareasto resolvehowpopulationsin Lower Michigan andNew York
shouldbe considered.

52. Determinethe geneticvariability within andamongoccurrencesthroughoutthe
globalrange

.

Elucidatethe amountof geneticvariability within andbetweenS.
houghtoniioccurrencesto helpdeterminethe long-termviability of each
occurrenceandof the speciesthroughoutits range. Preliminarywork may be
requiredto determinethe most informative typeof geneticanalysis(e.g.,
chioroplastDNA analysis,isozymeanalysis,or othertechniques).Suchstudies
will resultin a betterunderstandingof the systematicsof this speciesandwill
provideinformationto developbetterprotectionandmanagementstrategies.

53. Conductresearchon autecologyincluding populationviability analyses

.

Little studyhasbeenconductedon thebiologyof S. houghtonii.
Conductthe following typesof research:Basicecologyof the species,floral
biology andbreedingsystemstudies,populationdemography,andseed
germinationecology. The informationgeneratedfrom this researchwouldalso
contributeto populationviability analyses.
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IlL IMPLEMENTATION SCHEDULE

The ImplementationSchedulethat follows (Table5) outlinesactionsandestimatedcosts
for therecoveryprogram. It is a guidefor meetingthe objectivediscussedin PartII of this Plan.
Thisscheduleindicatestaskpriorities, tasknumbers,taskdescriptions,durationof tasks,
responsibleagencies,andestimatedcosts. Theseactions,whenaccomplished,shouldbring
aboutthe recoveryof the speciesandprotectits essentialhabitat. The estimatedfunding needs
for all partiesanticipatedto be involved in recoveryare identified and,therefore,PartIII reflects
the totalestimatedcostsfor the recoveryof this species.The estimatedrecoverycostfor the 11-
yearprogramis $506,500;approximately$30,000of this estimatedcostis allocatedto a
minimumof 5 yearsof monitoringfollowing a potentialdelistingdateof 2004,to assessthe
adequacyof recoveryactionsanddetermineif therewill becauseto considerrelisting.

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

Priorities in the first column of the following implementationscheduleareassignedas
follows:

1. Priority 1 - An actionthatmust betakento preventextinction or to preventthe
speciesfrom decliningirreversiblyin theforeseeablefuture.

2. Priority 2 - An actionthat mustbe takento preventa significantdeclinein
speciespopulationlhabitatquality or someothersignificantnegativeimpactshort
of extinction.

3. Priority 3 - All otheractionsnecessaryto meettherecoveryobjectives.

Key to Acronyms Used in the Implementation Schedule

FA Division of FederalAid
FY = fiscal year
LE = Divisionof Law Enforcement
MDNR Michigan Division of Natural Resources
MDOT = Michigan Departmentof Transportation
MFMD = Michigan ForestManagementDivision
MI = Michigan
MLWMD = Michigan LandandWaterManagementDivision
MNEI Michigan NaturalFeaturesInventory
MSP Michigan StateParks
NY = New York
NYNHP = New York NaturalHeritageProgram
ORV = off-road-vehicle
RE = Division of Realty
TE = Division of EndangeredSpecies
TNC = The NatureConservancy
Univ. = university researchers
USFS CO U.S. ForestService
USEWS = U.S. FishandWildlife Service
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Tal)Ie 5. Implementation table for Houghton’s Goldenrod (Solidagohoughtonii) RecoveryPlan.

PRIORITYNUMBER TASKNUMBER TASK DESCRIPTION

TASK

DURATION(YEARS)

RESPONSIBLE PARTY COSTESTIMATES ($000)

TI

— .osjc[FY01FY98 FY99 FY00 OMMENTS

2.0 2 0 2 0 10.0

US

OtherRegion Program

Ill Providecurrentsite
occurrenceinformation at
leastyearlyto agencies.

ongoing MNH
NYNHP

112 UpdateUSFWSrecords. ongoing 3 TE 1.0 1 0 I 0 5.0

113 UpdateUSFS records ongoing USFS 0.5 05 05 2.5

I114 UpdateMFMD records, ongoing MFMD 1.0 1 0 1 0 5.0

115 UpdateMLWMD records. ongoing MLWMD 0.5 05 05 2.5

116 UpdateMOOTrecordsand
transferto District Offices.

ongoing MOOT 0.5 0 5 0 5 2.5

117 Update MSPmasterplans. ongoing MSP 1.0 1 0 1 0 5.0

112 Developwritten agreements
andmanagementplansfor
protectionon public lands.

4 to 5 3 TE MNFI
USFS

2.0 4 0 40 2 0

131 Developstrategiesto protect
occurrencesandsites from
ORV damage.

ongoing 3 TE MNFI
TNC
USFS

1.0 0 5 0 5 2 0

132 Restrictaccessrouteswith
barriers.

ongoing MDNR
TNC
USFS

0 1 0 1 0 2 0

1133 Postsigns. ongoing MDNR
INC
USFS

0 10 10 20
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Table 5 (cont.). Implementation table for Houghton’s Goldenrod (Solidagohoughtonii) RecoveryPlan.

PRIORITYNUMBER TASKNUMBER TASK

TASK

DURATION(YEARS)

RESPONSIBLE PARTY COST ESTIMATES ($000)

COMMENTS

USFWS

Other FFY98 FY99 FFY00 FFY01-08Region Program

134 Work with law enforcement
andotheragenciesto
monitor sitesandcoordinate
effectiveenforcement.

ongoing 3 IF
LE

MDNR
TNC
USFS

1.0 1.0 1.0 8.0

141 Initiate private landowner
contact.

ongoing 3,5 FA
TE

MDNR 10.0 10.0 10.0 40.0 Pilot programhas
been initiated with
USFWSfunding.

142 Provideeducationfor private
landowners.

ongoing 3,5 TE MDNR 2.0 I 0 I 0 4.0

143 Promoteprivate landowner
involvementin a registry
program.

ongoing 3,5 TE MDNR 2.0 1 0 I 0 1.5

IS Promotedevelopmentof
local zoningordinances
favorableto protectionof
speciesand itshabitat.

ongoing 3 TE MDNR 1.0 0 5 0 5 1.0

116 Recommendandsupport
sitesfor potentialNatural
Areadesignation.

ongoing MDNR
MNFI

5.0 20 0 200 10.0 Fundingassumes
resumptionof State
NaturalAreas
Program.

17 Encouragelandacquisition. ongoing 3,5 TE
RE

MDNR
MNFI
INC
USFS

5.0 100 100 8.0
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‘lable 5 (contj. Implementation table for 1-lotighton’s Goldenrod (Solidagohoughtonii)RecoveryPlan.

PRIORITYNUMBER TASKNUMBER TASK

TASK

URATION

RESPONSIBLE PARTY COST ESTIMATES ($000)

COMMENTS

USFWS

Other FY98 FY99 FY04) FY01-08Progri~m

2 21 Systematicallyassess
potentialhabitatfrom aerial
photographs;map known
occurrencesanddelineate
potentialhabitat.

2 to 3 3,5 TE
FA

MNFI 2.0 2.0 0 0 Somesurveywork
hasbeencompleted
during 1992 Coastal
Zone Management
shorelinesurvey.

2 22 Conduct systematicfield
surveys.

6 3,5 IF
FA

MNFI 2.0 4.0 8 0 8.0

2 23 Preparemapsof S.
houghwoiioccurrences.

6 3,5 IF
FA

MNFI 0 2.0 6.0 6.0

2 24 Reassessranksof known
occurrence;determineranks
of newly identified
occcurrences:revise
protectionpriorities.

2 3,5 IE
FA

MNFI 0 0 0 2.0

2 31 Distribute relevantbiological
andmanagementinformation
to public land managers,
enforcementofficials, and
thegeneralpublic.

ongoing 3 IF MNFI 5.0 5.0 5.0 6.0 Canbecoordinated
with private
landownercontact
project.

2 32 Conduct management
workshopsfor public
agencies.

ongoing 3 IE MNFI 0 5.0 5.0 6.0

2 33 Postsignsindicating the
presenceof sensitivehabitat
andrarespecies.

ongoing MDNR
INC
USFS

0 5.0 5 0 4.0



Table 5 (cont.). Implementation table for Houghton’s Goldenrod (Solidagohoughtonii) Recovery Plan.

NUMBER NUMBER TASK DESCRIPTION TASK(YEARS)

RESPONSIBLE PARTY COSTESTIMATES ($000)

COMMENTSUSFWS Other FY98 FFY99 FY00 FY01Region Program

2 4 Monitor occurrencesto
determinepopulationtrends,
viability, andthreats.

ongoIng 3.5 FA
IE

MDNR
NINFI
INC
USFS
Univ.

0 10.0 10.0 35.0

3 51 Determinetaxonomic
relationshipof populations
in Ml, NY, andCanada,with
emphasison outlier
populations.

2 to 3 3 FA
IF

MNFI
Univ.

0 10.0 20.0 4.0

3 52 Determinegeneticvariability
within andbetween
occurrencesthroughout
global range.

2 to 3 3 FA
IF

MNFI
Univ.

0 10.0 15.0 4.0

3 53 Conductresearchon
autecology.

ongoing 3 FA
IF

MNFI
l.Jniv.

0 10.0 20.0 4.0

ts:.
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APPENDIX A.

MNFI DRAFT ABSTRACTOF SOLIDAGOHOUGHTONI!

So/idago houghtoniiGray Houghton’sgoldenrod
Asteraceae CompositeFamily

StateThreatened
FederallyThreatened

Taxonomy: AlthoughSo/idago houghtonii is widely acceptedas a distinctivespecies,its origin
andaffinities aredisputed. Morton (1979)theorizesthat a hybrid of S. ptarmicoides
(Nees)Boivin (Asterptarrnicoides(Nees)T. andG.) andS. ohioensisRiddell
backcrossedwith S. ohioensisto form asteriletriploid; a subsequentdoublingof
chromosomesresultedin thefertile hexaploid(6x = 54) knownas S. houghtonii. Semple
andRingius (1992),amongothers,disagree,concludingthat S. ridde//ii Frank, not S.
ptarmicoides,is the secondparent. Most anomalousamongthe S. houghtonii“complex”
is apopulation identified in CrawfordCountywithin CampGrayling. Theseplantsare
octoploids,the only suchploidy level knownfor So/idago,andthuspossiblyrepresenta
differenttaxon. A reporteddisjunct stationin GeneseeCounty,NewYork, tentatively
referredto S. houghtonii,is believedto be ataxonresultingfrom the hybridizationof S.

ptarmicoidesandS. u/iginosa.

Total range: So/idago houghtonii(in the broadsense)occursprimarily alongthe northernmost
shoresof Lakes Michigan andHuron,rangingto the BrucePeninsulain Ontario. An
isolated inland stationof what someauthorsbelieveto be this speciesexists in Crawford
County,Michigan,morethan 100 km southof the MackinacStraitsregion. It is
consideredrare in Ontarioandrare in Canada.

Statedistribution: The greatestconcentrationsof S. houghtonii lie in Chippewa,western
Mackinac,northernEmmet,Cheboygan,andnorthernPresqueIsleCounties. Eachof
theseareashaslargepopulationsextendingover at leasta mile of shoreline,as well as
scatteredsmallerpopulations.

Recognition: Thisgoldenrodhas smooth,slender,oftensomewhatreddishstemsthatreach
30-60cm in height. The well-scattered,pointedleavesare long(to 13 cm),narrow (less
than 1 cm), andoften folded alongthe midrib, taperingto a slightly claspingbase.
Terminatingthe stemis a moreor lessflat-topped, branched inflorescenceconsisting
of relatively few, showy, large flower-beadsthat maynumberfrom 5-30 or more
(standardmanuals,basingtheir descriptionon the wrong taxon, incorrectlystatethe
numberof flower-headsto be only 5-15). The branchesand pedicelsof the
inflorescenceare finely hairy, at least sparselyso, and the achenesaresmoothand
ribbed.

This speciesis most likely to be confusedwith the widespreadSo/idagograrninifo/ia
(grass-leavedgoldenrod)andS. ohioensis(Ohiogoldenrod). So/idago gramintfo/ia can
be distinguishedby its more leafy stemthat lacks basalleaves,narrower3-5 nerved
leaves,andan inflorescencecomposedof distinctlysmallerflower headswith short ray
florets andhairyachenes.So/idago ohioensisis a morerobustspecieswith relatively
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broad,flat, ovate-lanceolateleavesanda dense,many-headedinflorescencethat has
glabrousbranches,smallerray flowers,andbearssmooth,unribbedachenes.

Habitat: So/idago houghtoniioccursprimarily alongthe northernshoresof LakesHuron and
Michigan, restrictedto calcareousbeachsands,rocky andcobbly shores,beachflats, and
shallow,trough-like interdunalwetlandsthat parallelshorelineareas. It also occurson
seasonallywet limestonepavement,its moretypical habitatin the easternportionof its
range,particularly in Ontario(Morton 1979;SempleandRingius 1992). Common
associatesincludeParnassiag/auca(grass-of-Parnassus),Lobe/iaka/mii (Kalm’s
lobelia), Tofie/diag/utinosa(false asphodel),Potenti//afruticosa(shrubbycinquefoil),
Gentianaprocera (fringedgentian),Carexcrawei (sedge),C. garberi (sedge),
E/eocharispaucijflora (spikerush).anddunewillows (Sa/ixcordata andS. myricoides).

Biology: So/idago houghtonii is aperennial,frequentlyforming small clumps(clones)
propagatedby meansof relativelyshort rhizomes. Flowering occursprimarily in August
andearlySeptember,but someplantsmayflower as late asOctober.

Conservation/management:The shorelinehabitatof S. houghtonii is stronglythreatenedby
residentialdevelopmentandheavyrecreationaluse. Off-road-vehiclesposean ever
presentandincreasingthreat,as do heavyfoot traffic andwetlandalterationsduring the
courseof shorelinedevelopment.Fourpopulationsthoughtto be the largestin existence

are currently underprotectiveownership,oneon a NatureConservancypreserveand
threeon Stateland. About fifteen othersubstantialpopulationslie on StateForest,
NationalForest,andStatePark lands,receivingat leastinformal protection. Several
populationsoccur partly within Michigan Departmentof Transportationrights-of-way,
mostwithin protectedareas.

Comments: This speciesis namedin honorof DouglassHoughton,Michigan’sfirst State
Geologist,whosesurveyteamdiscoveredthisGreat Lakesendemicon the north shoreof
LakeMichigan during an 1839 expedition.

Selcctedreferences:

Argus.G.W. andD.J. White,eds. 1982. Atlas of the rarevascularplantsof Ontario. NatI. Mus.
Nat. Sci.,Ottawa.

Guire. K.E. andE.G. Voss. 1963. Distributionsof distinctiveshorelineplantsin the GreatLakes
region. Mich. Bot. 2:99-114.

Mitchell, R.S. andC.J.Sheviak. 1981. Rareplantsof New York State. Bull No.45. New York
StateMrs., Albany.

Morton. J.K. 1979.Observationson Houghton’sgoldenrod(So/idago houghronii) Mich. Bot.
18:31-36.

Semple.J.C.,and G.S.Ringius. 1992. The goldenrodsof Ontario: So/idagoL. and Euthamia
Nutt. Revisededition (revisedby IC. Semple). Univ. WaterlooBiol. Ser.#36.

53

I



Appendix B

Comparison of Houghton’s Goldenrod, Ohio Goldenrod and Grass-leavedGoldenrod

horizontally
atmaturity

1 mm

mid stem
leaveshave
“net” veins;
often broad

lemI

1dm

stemsof S. ohiocns~.s
are 04 1 m tall stems ±
of S. houghtonu are
usually 0.3-0.5 m tall

Grass-leaved Goldenrod
(Euthamia gramin~folia)

imml
ftower-heads usually in
grouped in small clusters

Illustrationsby Dr. JohnC. Semple

Ohio Goldenrod
(Solidago o/uioensis)

Hougbton’s Goldenrod
(Solidago houghtonii)

individual tiower-heads
are larger than the other
speciesand the ‘.petais”
(ray florets) are larger

floral stalk covered
with tiny, fine hairs

lower-mid stem
leaveshave
“net” veins;

always narrow

basalleaves
narrower
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APPENDIX C.

GLOBAL RANKING CRITERIA FOR SOLJDAGO HOUGHTONIJ

SPECIFICATIONSFORA-RANK

:

Habitat: Large,undisturbedhabitats(beachflats, rocky andcobblyshores,dunes,interdunal
wetlandsor alvar) with sufficientbufferto protectthe integrity of thehabitat; OR,
habitatsof similar sizethat haverecoveredfrom pastdisturbance.Speciescomposition
showslittle departurefrom original structureandcomposition(exceptin seralor
disturbance-dependentcommunities).

PopulationSizeandVigor: A populationconsistingof 1000 or more individuals. Populationsof
this rank arestableor growingin size,largein numberof individuals,showgood
reproduction,andexist in a natural,sustainablehabitat.

SPECIFICATIONS FOR B-RANK

:

Habitat: Moderate-sizedhabitats(beachflats, rocky andcobblyshores,dunes,interdunal
wetlandsor alvar) with sufficient buffer to protecttheintegrity of the habitat;OR,
habitatsof similaror largersizesthatare still recoveringfrom earlyor recentlight
disturbancebut eventuallywill reachanA-rank. Presenceof exoticspecies(if only
localizedand/or a minor componentof flora), recoverabledeparturefrom original
structureandcompositionfor thesite (except in seralanddisturbance-dependent
communities)result in B-rank.

PopulationSizeandVigor: A populationconsistingof 100-999individuals. Populationsof this
rank arestableandare of moderatesize.

SPECIFICATIONSFORC-RANK

:

Habitat: Small-sizedhabitats(beachflats, rocky and cobblyshores,dunes,interdunalwetlands
or alvar) with sufficientbuffer to protectthe integrity of the habitat;OR, larger habitat
areaslacking sufficient buffer for habitatprotection. Habitatsof this rankarein the
earlystagesof recoveryfrom disturbance;OR, the structureandcompositionof the
habitathasbeenalteredsuchthat the original vegetationof the site will neverrejuvenate,
yet with managementandtime, partial restorationof the habitatis possible.

PopulationSize andVigor: A populationconsistingof 10-99individuals. Populationsof this
rank are small. All populationslargerthan99 individualsthatcontinuallydeclinein
numberovera periodof severalyearsare of this rank.

55



SPECIFICATIONSFOR D-RANK

:

Habitat: Beachflats, rocky andcobblyshores,dunes,interdunalwetlandsor alvarhabitatsthat
are severelydisturbed,their structureand compositionhavingbeengreatlyaltered.
Recoveryof habitatsof this rank to original conditions,despitemanagementandtime,
essentiallywill not takeplace. Small habitatsthat lack sufficientbufferto protectthe
existingquality of the site areof this rank, for long-termsurvival is not likely.

PopulationSizeandVigor: A populationconsistingof 1-9 individuals. Populationsof this size
arevery small, with a high likelihood of dying out or beingdestroyed.Populations
smallerthan 100individualsthatcontinuallydeclinein numberover a period of several
yearsare of this rank.
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APPENDIX D.

PRINCIPAL FEDERAL AND STATE LAWS APPLICABLE TO THE PROTECTION
OF SOLIDAGO HOUGHTONJI AND ITS HABITAT

C/eanWaterAct (Section404). Public Law 92-500,as amended.Regulationsfoundat 33 CFR
Parts320-330.

Federa/EndangeredSpeciesActof1973. Public Law 93-205,as amended.U.S.C. 1531-1544.
Relatedregulationsfoundat 50 CFRPart 17.

Nationa/Environmenta/Po/icyAct of 1969. Public Law 91-190,U.S.C. 4321-4347,January1,
1970,as amendedby PublicLaw 94-83,August9, 1975.

Part 17, Michigan Environmenta/Protection,of the Natura/ResourcesandEnvironmenta/
ProtectionAct’. 1994PA 451’. asamended.MCL Sections324.1701- 324.1706.

Part 19’. Natura/ResourcesTrustFund, oftheNatura/ResourcesandEnvironmenta/Protection
Act’. 1994PA 451’. asamended,asamended.MCL Sections324.1901- 324.1910.

Part 21, Conservationand Historic PreservationEasement’.ofthe Natural Resourcesand

Environmenta/Protectionact’. 1994 PA 451,asamended.MCL Sections324.2140-
324.2144.

Part 301’. In/andLakesandStreamsProtection,of the Natural Resourcesand Environmental

ProtectionAct, 1994PA 451’. asamended.MCL Sections324.30101- 32430113

Part 303’. Wet/andProtection’. of theNatural ResourcesandEnvironmentalProtectionAct’. 1994
PA 451’. asamended.MCL Sections324.30301- 324.30323.

Part323, ShorelandsProtectionandManagement,of the NaturalResourcesandEnvironmental
ProtectionAct, 1994PA 451’. asamended.MCL Sections324.32501- 324.32515.

Part 351’. Wi/dernessandNatural Areas,of the Natura/ResourcesandEnvironmentalProtection
act, 1994 PA 451,asamended.MCL Sections324.35101 - 324.35111.

Part 353,SandDuneProtectionandManagement,of theNatural ResourcesandEnvironmental
ProtectionAct’. 1994 PA 451,asamended.MCL Sections324.35301- 324.35326.

Part 365, EndangeredSpeciesProtection’. of the Natural Resourcesand Environmental
ProtectionAct’. 1994 PA 451,asamended.MCL Sections324.36501- 324.36507.

Ness YorkStateEnvironmentalConservationLaw’. Section9-1503,Reg6NYCRR Part193.3.

U.S. ForestServiceManua/Title 2600 - Wildlife’. Fish’. andSensitivePlantHabitat Management,
Chapter2670 - Threatened,Endangered’.and SensitiveP/antsandAnimals.
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APPENDIX E..

PEERREVIEW AND PUBLIC COMMENT

Developmentof this recoveryplanbeganshortly after listing in July, 1988,longbefore the
Serviceissuedits July 1’. 1994policy on peerreview. A TechnicalReviewDraft was first
circulatedfor reviewandcommentby a ServiceMarch 13, 1989,cover letter. Severalimminent
botanistsfamiliar with the specieswere includedamongthosesolicitedfor commentat thattime.
A Draft RecoveryPlanfor So/idago houghtonii(Houghton’sgoldenrod)was madeavailablefor
public reviewandcommentfor 30 dayson September17, 1993 (58FR48670). On July 15,
1994,the public commentperiod for the AgencyDraft RecoveryPlanfor So/idago houghronii
(Houghton’sgoldenrod)was reopenedfor 60 days.

Commentsandopinionsreceivedarenot summarizedseparatelyin this plan,but havebeen
consideredandincorporatedwhenappropriateinto the FinalRecoveryPlan. Somecomments
are referencedin thetext, i.e., Daubendieck(1993)’. includingthoseof notedspeciesexperts
(Morton 1989, Voss 1989). The administrativerecordfor public reviewandcommenton this
plan is maintainedby the Service’sRegionalOffice in Twin Cities, MN.
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