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DISCIAI~R

This report is the sardplaingerardia (~1in~ acuta) recoveryplan. This

plan hasbeenapprovedby the U.S. Fish and Wildlife Service. It doesnot

necessarilyrepresentofficial pcsitions of any coc~eratir~agenciesnor does

it necessarilyrepresentthe views of all individuals involved in the plan

formulation ard review. It has been preparedby Region 5 of the U.S. Fish and

Wildlife Service to delineate reasonable actions required to recover and

protect the species. This plan is subject to xmxiification as dictated by new

information and changes in speciesstatus and cczr~letionof tasks outlined in

the plan. Goalsand cbjectiveswill be attainedand funds expendedcontingent

upon appropriations, priorities and other budgetary constraints.

LITERA~1URE CITATIONS SHCIXLD READ AS FDL~:

U.S. FISH ANDWILDLIFE SERVICE. 1989. SANDPLAIN GERARDIA (AGALINIS ACU~A)
REXVERYPLAN. U.S. FISH ANDWILDLIFE SERVICE, NEWIONCY2A~4ER, 1@SSACHJSEI’1~.
47 PP.

AIX)ITICt4AL CDPIFS MAY~ RJROIASED FR14:

FISH ANDWILDLIFE REFERENCESERVICE
6011 EXE~JTIVE ~UIEVARD
IECKVILLE, MARYLAND 20852
TELE~fl~E 800—582—3421 ~ 301—770-3000
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PARE I

flhI~WJC~ION

The sandplaingerardia (g~j~j~ acuta) Pennell was listed as an endar~ered

speciesunder the provisions of the &~angeredSpeciesAct of 1973, as

amended, onSeptenter7, 1988 (Federal ~ Vol. 53, No. 173). A.

~ a plant of the figwort family (Scrc~±iulariaceae),is k’~in to oco.~r at~

two sites on Cape Cod, Massachusetts; six sites on tong Island, New York; one

site in Baltizwre County, Maryland; and, one site in Washington County, Rhode

Island. Historically, ~~jjj~ also occurred in Connecticut, and may be

rediscovered in this State after intensive field survey. The overall plant

pcpalation has declined fran 49 historical records to the ten popilations

r~naining today. The popilation decline of this species can be attributed to

the loss and degradation of suitable habitat, caused by increased develop~nt,

vegetativesuccessionand changinghistorical disturbance reg:ines.

Description

A. acita is an annualpale greenherb, fran 5.0 an to 30.0 an tall and

occasionallyup to 40.0 an tall (see Figure 1), which turns yellwish upon

drying. The ~oth stem is weakly angular and is sparselybranched. Leaves

are c~,osite, linear, scabrous above and up to 2.5 an long. The pink or

p~rple fl~iers, which a~ear fran mid-August to mid-Octci~er, are 1.0 an to

1.3 an lcng and borne on slender pedicels 1.0 an to 2.0 an long.



Figure 1. Agalinis acuta (sandplain gerardia)
Reprinted form Crow, G.E., 1982.
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The cup-shaped calyx is fused into a short reticulately veinedtube, with

projecting l~es about 0.05 an to 0.1 an long, narrwly triangular and fringed

with short glandular hairs. The corolla is fran 0.5 an to 1.3 an long,

urbrancus, tubular and flared distally into spreading, shallwly notched

lc*~es. The corolla lci~es have ciliate margins but the exterior surfaces of

the corolla lctes areglabrous. The throat is pilose on the exterior and has

hairs at the baseof two u~er corolla lci,es on inside. The corolla is pink,

except for the white throat which is distinctly spotted with pirple or red.

Anthers are coveredwith densewhite hairs and the style and stigma are

glabrous.

Capsulesare 0.38 an to 0.42 an long, ovoid aid yellwish-brown. Se~sare

0.04 an to 0.06 an long, triangular to round, yellc~~iish-brown andwith a

conspio.iousreticulate surfacepattern. Theremay be as many as 29 capsules

per plant, although individual plants scuetimesbear only one or a few flowers

and capsules(Caljcuw, et al., 1988). Canne—Hilliker (1989b) reports

herbariumspecmnensshow plants that haveaver 100 capsulesper plant.

The generic nameGerardiahasbeena~lied to many speciesin the family

Scrc~ulariaceaeincluding ~. acute. The International Code of Botanical

Ncmienclature(Voss, et al., 1983) lists ~]4nJ,g as a conservedname, thus it

is r~i the preferredname.
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Severalspeciesof ~1jni~ are similar in a~earar~~to A. acuta. The

following descriptionsare offered to distinguish A. ao.ita frcin A.

~ri&~, A. tenuifolia, A. setacea and A. decsmlcia (see Caljcuw, et al.,

1988; Canne, 1985; Canne—Hilliker, 1989a, 1989b; Sorrie, 1984).

A. skinneriana (A. Wood) Britton is a midwesternspeciesof mesicprairie

reinants, a habitat similar to the coastal sandplains in which A. ~ occurs

in the eastern United States. The narrow angularridges on the stein of A.

skinneriana are ir~re distinct than thoseof A. ao.ita (Sorrie, 1984). The

formar speciesis n~re strictly branched,its leavestending to be xi~re

ascending than those of A. acuta, and the stairs are scabrous rather than

&iKoth as in A. ~ (Canne 1985, 1989b). The flowers of the species are

similar, but the corolla is very pale pink to white in A. skinneriana and a

darker pink in A. acuta. The corolla averages slightly smaller in A. acuta.

A. tenuifolia (Vahl) Rafinesque is a darker green plant often marked with red

and drying to a dark brown color. Canne-Hilliker (1989b) described the plant

as follows. The steirs of A. tenuifolia are often not as sharply angular as in

A. ~ and the angles have narrow flanges of tissue along then aid are

slightly rcx~h. The leaves of A. tenuifolia can be as narrow as those of A.

acutabut are usually much wider with taperingt4s, not narrowly linear and

acuteas in A. acita. The corollas of A. tenuifolia are a dark pink-p~rple

aid u~re shallowly aid broadly bell-shaped. The exterior surfacesof the

threelower corolla l~es (aid scinetirnesthe u~er ones) are piose rather

than glabrous as in A. acuta. The bard of hairs at the inner basesof the two
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ug~ercorolla lctes of A. aaitaare missm in A. tenuifolia. The corolla

l~es are broadly rounded aid all five may project forward, the lower ones,

but not the u~er, beccuning scauewhat reflexed. ~ u~er corolla wall between

the narrow tube aid the lcties is much shorter than the corresporxling lower

wall of the throat in A. tenuifolia , but abcutequal in A. acuta. The calyx

of A. tenuifolia varies widely in lc~e length, is dark in color and therefore

does not a~ear veiny as in the pale calyx of A. ~ Capsulesof A.

tenuifolia are n~iium to dark brown while thoseof A. acutaare yellowish tan.

The seeds of A. tenuifolia are tan to brown while seeds of A. acuta are

yellow.

A. setacea(Walter) Rafinesqueis a dark greento porple-tingedspeciesthat

occurs in the coastal plain andpiednont regionsof the easternUnited States.

A. setaceais n~re branched,the leavesaren~rentm~rousaid narrowerthan in

A. acuta. The main stein is roundednear the basebeccuningnxre angularabove

with minutely rcugh ridges. A. acutastei~s are angularand sn~oth. The

corolla of A. setaceais larger (11 nun to 21 nun long), pinkish-p~rple, and the

exterior surfacesof the lower lc~es are pilose, those of the u~er lobes are

nearly glabrousto pilose, whereasthe lobe surfacesof A. acutaare glabrous

(Canne-Hilliker, 1989b). The seedcolor in A. acuta is yellowish-brown, while

in A. setaceait is dark brown to black.

A. ~ (Greene) Pennell, like A. acuta, is found in the eastern United

States, usually west of the coastalplain. Generally, ~. de~loba is taller,

n~re slender,with shorter, less divergent branches(Sorrie, 1984). The

plants are n~re reliably distJx~uishedby the calyx lobes, with A. decsmlcba
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—~ having shorter (0.5 ma) blunt lobes in contrast to A. acuta which has laz~er

(0.5 nun to 1.0 nun), well—develc~ed triangular lobes interspersed with sinuses

(Some, 1984; Canne, 1985). Floral bracts in A. decaulobatend to be

shorter than those of A. ac,.ita, but s~ overlapexists (Canne-Hilliker,

1989b).

Distribution and Status

A. acuta is documented most recently frczn 10 sites: two on Cape Cod,

Massachusetts; six on tong Island, New York; one in WashingtonCcunty, Rhode

Island; and, one in BaltIii~re County, Maryland. Historic pop~lationswere

reported frost Connecticutand the speciesmay be rediscoveredwith intense

survey. Table 1 sunuarizesthe known historic and current distribution and

status of the species. Figure 2 further illustrates the known pcpalations of

the species.
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TABLE 1. Distribution andStatusof ~ir~i~ acuta
(historic locations are noted).

Nt~R OF PIANIS R~
2~Ri 1988 BeLi~

Hartford Farmin3ton (1897)
New Iradon Voluntewn (1897)

Massad~usettsBarnstable
Darnstable
Barnstable
Barnstable
Banistable
Barnstable
Barnetable
Banistable
Barr2stable
Banistable
Bristol
D~kss

Dikes
Dikes
Hi&ilesex
Nantucket
Nantucket
Nantucket
Nantucket
Worcester
Wor~ster

Barnstable (1880)
Barnstable (1898)
Banistable (1921)
B~mnie (1883)
FaJ~ith (1880)
Fa1n~ith (1906)
Faliiwth (1911)
Fa1ix~.rth (1925)
Fab~zth
Sardwidi
~rtm~ith (1888)
Ek13artc~n (1910)
D~artewn (1917)
&~aztcMn (1939)
West Tisbiry (1892)
West Tish2ry (1917)
West Tisbiry (1940)
Natick (1905)
Nantucket (1889)
Nantucket (1904)
Nantucket (1907)
Nantucket (pre-1915)
Clinton (1949)
D~.q1as (1944)

220
3

50 130
10 11

4
4
4
4
4
4
4
4

18 94 3,4,5
110 3,4,5

.b4

6
4
4
6
4
6
4
4
4
4
6
6

Ba1tin~re Baltiiwre (1965)
Baltitvre Baistertewn

H~T~stead (1918)
H~stead
North Henpstead (1906)
North Heipatead (1916)
Oyster Bay (1915)
Babylon (1868)
Babylon (1921)
Brookhaven
Brookhaven
EastHai~,ton
East Ha~ton
EastHan~ton (1938)
EastHan!~tu1 (1920)
EastHaxT!ston (1921)
East Han~ton (1927)
Islip
Saxthan~,t~i(1899)

— — 30 1000k 150

1000~2000* — 89 529

8 12 54
— 29 0

140 44 134
— 230 52

— 300—500*

134
0

175
84

379 200

IUiode Island Kant
Prcvidex~
Providex~
Newport
Washiryton
Wa~xqtOfl

North KinstcMn (1875)
0miberlard (1941)
Lirkooln (1906)
Little Qiiptcri (1932)
H~kinton (1919)
Rid~id

11
11
11
11

— — — — 56 12,13

* esti’mte

(1) c~nne, 1985; (2) ?~irhoff, 1978; (3) ~1j~iw, et al., 1988; (4) Borne, 1988a,b; (5) Carroll,
1988; (6) Qddir~ton aid Field (iJidatad) (7) ~, 1986; (8) Bartgis, 1988a; (9) Cl5~nts, 1988;
(10) Zarmrba, 1988a,b; (11) DBer, 1985; (12) Baithel, 1988; (13) Caijoiw, 1988.

~mectiont 1
2

Maryland

New York Nassau
Nassau
Nassau
Nassau
Nassau
Suffolk
Suffolk
Suffolk
Suffolk
Suffolk
Suffolk
Suffolk
Suffolk
Suffolk
Suffolk
Suffolk
Suffolk

9
51 10

9
9
9
9
9

266 10
0 10

349 10
72 10

9
9
9
9

76 10
9

Referonoes.
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Historically, ~nnectioit was JaKRin to su~ort t~ pculations of A. acuta, in

Volunt~Qnar~ Fanidx~ton, Hartford Q~inty. H~ver, there are currently no

kr~in extant oc~zrrenoesin this State. Potentialhabitat for the species

exists b2lt hasnot beenthorcu~hly searcthed.

Althci4i !4arylard historically su~ortedtwo of A. ~ the sole

extant occurrenceof A. acuta in the State is at a Natural EnvironmentalArea,

where it occurs in a seriesof small openirv~sin a pine-oakforest under

prnuaxy c~nershipof the Maxylan:1Departmentof Natural Resources. Several

private inholdir~s exist within the Natural EnvironmentalArea, with the

potential for develc~mient. The State is actively consideringthe acx~uisition

of theselands. The prinary threats to this pcpilation a~ear to be tranplir~

fmu visitors and cczipetition frQll successionalspeciesassociatedwith car~’y

closure, possibly due to fire su~ression(Mactauchlan,1987). A proposed

high density residential developi~ntadjacentto the Natural Environmental

Area may have the potential to iiT~act this pc~.ilation due to the expected

increasein use of this sensitive areaby residents.

¶Wenty-four occurrencesof A. acutahavebeendocumentedfrcauMassac±iusetts.

TIrJO extant - occur on Cape ~d in small cai~teries datirq back to

the 1700’s. It is estinated that the grasslands su~ortirx thesepopulations

have been 11 for at least 100 years frQu spring through fall, perhaps

contribitiri favorably to the maintenance of these pcpilations. The Nature
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Conservancyhas listed both of the extant sites on their registry and has

enteredinto a managementagre~entwith the ownerswhich prescribesx~ing at

certain times of the year to protect the flowering and fruitirg stagesof the

plant. This registry agreai~ntsti~ilates that no ii~ing take placeat the

site of the plants frcmi July to Noveiter. To date, adherenceto this

agre~nt hasbeenscxnewhatunsuccessfulin that nc~tiing has occurredon

severaloccasionsduring the tThe it was not prescribed.

New York

Seventeenoccurrencesof A. acutahave beendocumentedfran New York. In

recentyears, tong Island hassu~ortedsix pc~ilations, ranging frcun a few

plants to several thousand. Of the six extant sites, five occur on land at

least partially in private ownership,while one is on federal property. The

site that occurson federal property occurson the peri~ery of land that has

beendiskedover the pastyears. Pesticideswere also usedat this site in

the 1960’s. Other disturbances at this site appear to be trampling and small

fires.

A golf course supportssix su~cp~ilationsin its grasslai4’shriib ccmmiunity and

adjacentmaintenancearea. The golf coursegrassesaren~ied frequently. The

maintenancearea is ~derately disturbed, with topsoil scarification and

possibleherbicideuse. Noneof the specific areaswhereA. ~ oc~irs are

known to havebeeni~ed (Zareirk~a, 1988b).

A grassyroadsidesu~orts a pcpilation subjectto litter and road

maintenance,including xm~ing and salt a~lications. DespitesurveyatteiTj~ts,
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this popilation has not beendocumentedfor the past three seasons(1986-

1988). Threeplants were noted in 1988; however, theseplants were determined

to be A. setacea(Zareita, 1988a).

A narrowstrip of land betweena highwayaid a railroad right-of-way su~orts

anotherpcpilation. This pcpilation is exposedto heavydisturbancefran

herbicides, vegetativeclearix~ and other maintenanceactivities caiuc~nly

associatedwith b.iffer areas.

A rs~riant 16-acresandplainplant cxmmunity su~orts one of the larger

pcpilations. A ocimiunity college currently has a 99-year leaseon the

property, which it usesfor educationalpurposes. The Nature Conservancy

holds a 5-yearmanagementagreementwith the college. The site hasbeen

nu~deratelydisturbedfra~ past land useas an airfield and is vegetatedby

numer~~sexotic plant species. A sutpcpilation on land ownedby the County

ParksDeparb~nt, is separatedby a roadwayand receivesheavydisturbance

fran recreationaloff-road vehicles. The O~inty is awareof the plants

existenceand hasattemptedto restrict off-road vehicle use in the area. The

area is currently fencedto limit accessto the pcpilation by recreationists.

‘Iba final New York popilation is located on sandyglacial cxitwashnearthe

oceanshore. The plants are confined to a muall areaalonga horsetrail in

exposedsoil. This site is perhaps the iw~st natural grassland ccNmunity aii~ng

the I~x~ Island sites, and pcp~ilation nuIri3ershave rauainedessentially stable

over the pastseveralyears. The current landownersdo not reside on the

prr,j~erty, and the site is high in developuentpressure,due to its location

11



within a highly desirable oceansideccmmity. The land is on The Nature

Conservancy’sacx~uisition list. A~s to this site for the p~rpcseof

pcpiLation xrcnitoring hasbeenlimited due to its occurrenceon private

property.

Rhode Island

Historically, six popilations were reportedfran this State, of which only one

is extant. The Rhode Island Division of Fisheriesand Wildlife recently

locateda popilation on a remantgrasslandin a historic c~tery in

WashingtonCr~nty. The pcpllation consistsof three aggregations,two within

the cen~teryand one on an adjacentroadside. Thereare no obvious threats to

this pcpilation. Disturbance consists of uv,viing and evidence exists that sane

k~i of soil scarification had occurredin the past. A registry agreei~nt

similar to the ones for the Massachusettscemeterieshasbeenarrangedthrough

The Nature Conservancy.

Ecolociv and Life History

A. ~ typically o~rs on dry, sandy,poor-nutrient soils of sparsely

vegetatedsazdplainenviroxwnts and serpentinebarrens, whoseharshnessmay

eliminatepotentially cxuipetitive species. Rawinski (1983) found&~~QD

sp. (bearc~rass)and ~ mariana (Marylandgoldenaster) occupyingthe

samecpenirxsof baremineral soil asA. aaita on one tong Island site to be

stunted. Similarly, Ii~wig (1988) found vegetationother than A. ~ to be

sparsein the low-nutrient, mineral soils of the Marylandpopilation.
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populations fluctuate widely frau year to year in the numberof

plants. Such fluctuations arenot ir~~m~ in annualspecies;however, it is

~mkr~,n at this tiii~ whetherpcp~lation fluctuations are intrinsic in the

species,or if they reflect the influenceof external factors limiting the

overall pcpilation size and survivability of the species. FAirther, it is

unkr~mwhat role seeddormancymay play in the life history of this species.

Seedbankspr~ably play a major role in the maintenaz~of populations.

Scm~ investigation into specific habitat characteristicshasbeen

acocmplished. Vegetationof the grassland~imunities su~ortJx~~~J]±~ is

typically dczninatedby one of three grasses:little bluest~n (Schizachvrium

~ Virginia brocam~rass(A~r~.Qz3virciinicus) or Indian grass

~ nutans). Other ccitm~n associates include poverty grass

(Denthonias~icata), panic grasses(Panicum~ fesaie (Festucarubra) and

winter bent grass (~gr~i§ stolonifera; ~. sm.) (Some, 1988b; Caljcxiw, et

al., 1988).

The soils su~orting ~~J~j§ are generally nutrient-poor, acidic, and

excessivelydrained. Few studiesof soils havebeendone at the kr~,n ~.

~ sites. Sandy, silty soils associatedwith the Massachusetts

pc~ilations were reportedto be acidic (j~M 5.1), low in macronutrientsand

high in the trace metalsaluminum, zinc and iron (DiGregorio andWaliner,

1986). ¶be soils at the disjunct sc,ithernpopulation in the Maryland

serpentinebarrenswere found to be xeric and nutrient-poor, with a 1M fr-au

6 to 7 (D.~wig, 1988).
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Therehasbeenno ccmprehensivestudy of the life history of this species.

William Brumbackstudied germinationof A. acuta in a controlled setting fran

1983 to 1985 (Caljouw, et al., 1988). Brumbackconcludedthat a cold period

may be beneficial, although not necessary,for germination. While a numberof

seedlingsgerminatedundertheseconditions, they were consideredto be in

generallypoor corxiition. Any numberof factors may have contrib.ited to the

poor condition of the plants, ir~luding the lack of a host species,asmany

speciesin the family Scrc~i-iulariaceaeare root parasites, including several

in the genusAgalinis (~ssehnanand Mann, 1977). A further investigation of

the role of parasitism in the life history of A. acuta is warranted. Bruntack

and SusanKelley of the Ne~.I EnglandWild Flower Society havebeencontracted

by the Fish andWildlife Serviceto further investigateconditions and

techniquesrequiredto establish and grow ~. acuta in cultivation, including

studiesof parasitism. This study will also include an analysisof existing

seedbanksat at least three of the extant sites to determine seed ahordance

and viability. To date it hasnot beendeterminedhow nuch seed is produced,

the extent of seedviability, the rate of seedgerminationand the percentage

of seedlingsthat survive to flower. Conclusionsmay provide insight into

factors that may be limitixq wild pcpilations. A final report of ffrx~ix~js is

scheduledto be cciipleted in 1990.

‘lbs NatureConservancyand the MassachusettsNatural Heritage and Endangered

SpeciesProgramextensivelystudied the two Massachusettssites in 1983

(Iundgren, 1983). That study wasnot intendedto provide the n~st conclusive

dataon the chronologyof life history events;however, the information
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-~ obtaineddoesprovide a solid basefor further investigation. As part of the

aforeaentionedstaxiy, observationson flower and fruit ~±ienology were

ccrductedfrcan Septeiter 6, 1983 to Septaiter20, 1983. E~tesof peak

flc~~iering were observedduring this tine period (with the majority of flowers

observedon the first day), aswas individual plant maturity. ‘lbs presex~of

fruit on the first day of observationindicatesthat sate flowering had

occurredbefore the study was initiated. Pollination did not ar~earto be a

limiting factor in the sampledplants, as iw~st flowers resulted in fruit.

Fruit was well-developedand nimrc~ason recordedplants. Similarly, fruit

production over the entire population was equally high, althcugh it is unknown

if all seedswere viable or how imich fruit is neededto sustainthe

pcpilation. Maturation was estimatedto continuewell into October. In New

York maturationcontinuesbeyondearly Noveater (Zarenba,1988b).

The Massachusetts study confirmed that individual flowers bloaui for only a

single day, blocmiing in the ii~rning anddro~pixq the corolla by late

afternoon, aswas indicated in past records. However, the tine of anthesis

was ii~re difficult to determine. Researchers found the majority of fresh

blossczis in the ii~~rning, althcu~h others were produced in late afternoon and

before sunrise. Thus, sale flowers may bloan in the eveningor beforedawn.

To date therehasbeenno study of pollination in this species. However,

evidenceof fruit set at k~mn sites st~ests that pollination is not a

limiting factor. Flower flies (Syr~idae) were observedat New York and

Massachusettspc~ulationsandwere collected fran ae Massachusettssite.

Maier (1985) found the specimensto be very similar to Toxcmnerus~I~iE~3j~;
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hc*jever, the small size of the specilTensprecludeda positive identification.

Mults of T. ~ are thctight to feedon aver 200 speciesof plants,

thus they are probablynot a dependablepollinator of A. ac~.ita (Maier, 1985).

Canne-Hilliker (1989a) suggeststhe possibility that flowers may be self

pollinated when the corolla detachesand dragsthe stamensover the stigma.

‘lbs ux,deof seeddispersal is not well understood. Herbivoresmay ingestand

distrihzte seeds. Zareinba (1985) reportedevidenceof herbivory on afr~st all

of the plants at a Long Island population numberingfrau 1000 to 2000 plants.

Herbivory was also notedat the other tong Island pc~ulationsandboth

Massachusettssites (Zaremba, 1988a). Herbivory was not significant at the

Maryland site in 1988 (Bartgis, 1988b). Canne—Hilliker (1989a) suggeststhat

seeddispersalmay o~r whenwJnl causesoscillation of capsuleson their

slenderpedicels andbranches.

Evidence of disturbance at all extant sites has led sane experts to believe

that habitat disturbance, whether thrcugh fire, grazing, soil scarification or

other disturbance,may play a key role in the specieslife history. Potential

disturbancesat sites of known pcpilations include the following:

o nr~.ang;

o soil scarification;

o herbicide or pesticide use;

o trampling fran humanand rxzihuman activities;

o dLmping;

o salt spray associated with road maintenance and oceanic stone;
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o suall confined or possible sporadic fires;

o off-road vehicle use;

o disking; and,

o herbivory.

Threatsand LIinitir~ Factors

The n~st significant threat to A. acita is the direct loss or degradationof

its habitat. Residential, ccuut~rcial and recreational developnent has

encroachedon the speciesccxrummity. Shcging malls, condaniniunsand

exparijing highway systalehave takenthe place of uLlch of the species natural

habitat. Agricultural develcpnentand sandand gravel mining have destroyed

large an~,ants of potential habitat.

A. acuta a~ears to require sa~ form of habitat disturbance to maintain

conditions conduciveto its survival. At this time, the type, regularity and

ai~wnt of disturbancefavorableto the speciesis not clearly understood.

Over the past century, disturbanceshave changedalong with changingland-use

patterns. For example, grazing, tilling, and other practicesassociatedwith

agriculture have beenreplacedby off-road vehicles, herbicidesand

pesticides, uciwing, iisctianical scarification of the soil, and industrial

expansion~u~n to the ii~dern world. ‘lbs practicesof grazingandbirning

were important factors in maintainingthe sandplainecosystem,particularly in

thoseareasessentialto the existenceof A. ~ The suwressionof fires

hasled to the er~roachmentof woody vegetationinto the grasslandsonce
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pc~ulatedby A. acuta

.

Grazingby raboits or deerhasoccurredat the Massachusettsand the Long

Island pcpilations. No significant herbivorywas noted at the Maryland site

(Bartgis, 1988b). At this tima it has not been determined whetherthis poses

a threat to the plant sinceanimalsmay serveasdispersal agentsfor seed, or

graze and trample canpeting vegetation.

~)1eto the relatively small pc~ilation size of extant occurrences, it is

likely that other factors may have the potential to affect the species.

Natural disasters, reproductive failures and other influences on growth,

reproduction and distribution have the potential to eliminate a site, if the

effects are dramatic enough to prevent the plants fran fully recovering.

Although historic collections are known frau many sites, scientific

collecting does not a~ear to be a major threat facing A. acuta today.

Recent publicity of several Long Island sites, however, could lead to

exploitation by observers in the future. All available efforts to retain the

confidentiality of known occurrences should be stressed to control collecting

and trampling by interestedpeople.

Saleprotection thra.~h federal and State legislation is provided to the

species. All Stateswith current aid historical pcp2lationshavecooperative

plant agreai~ntswith the Fish andWildlife Serviceas specified under section

6(c) (2) of the ErdangeredSpeciesAct. The State of Marylandhas listed A.

acuta as an endangered species, prchibiting taking without landowner consent
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and trade in the species. Massachusettslists the plant as endangered,but

the listing only serves to recognize the plants rarity; it does not provide

any legal protection. New York includesthis specieson a State list of

endangeredplants. This listing carries a fine for taking the plant without

landowner~ent. RhodeIsland law probibits collection of the species for

sale. Noneof the existing plant lists protect plants frau habitat

iz~difications which posethe nest seriousthreat.

ConservationHeasures

The NatureConservancyandState Natural Heritageand EndangeredSpecies

Programehavebeenactive in n~nitoring extant populationsof A. acuta

,

locating new pcp~ilations, arrangIngmanageii~ntagreementswith landowners, and

initiating preliminary life history studies. The NatureConservancyis also

involved in efforts to acquire~fini~ habitats, therebyprotecting them fran

habitat destruction.

Conservationactivities acccaTplishedto date for A. aoataare summarized

below:

o Pcpilation ux~nitoring hasbeencarried out by ‘lbs Nature

ConservancyandState Natural Heritage Programe.

o Surveysfor a&iitional sites weremade in each State where ~. acuta

occurs. A new pcpilation was located in RhodeIsland in 1988 as a

result of intensesurvey. Furthersurveysshould be focusedin
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Stateswith the largest numbersof historical sites and occurrence

of potentially suitable habitat.

o The Nature Conservancyhasbeensix~essful in contacting

larxiownersof Massachusetts,Rhode Island and severalof the New

York pcp.ilationsand encouragingthen to assist in the protection of

the sites. In ac~lition, the Fish and Wildlife Servicehasmade

initial contactwith landownersof New York sites to solicit

assistancein protecting thosesites. Registry agreementswith The

Nature Conservancyhave beenarrangedfor all three of the celetery

pcpilations in Massachusetts and Rhode Island which stipulate that

imiwing be done at certain times of the year to prczw~te the flowering

and fruiting stagesof the plant. The Long Island Railroad hasbeen

contactedregardingthe pcpilation that occurson its property. The

Railroad hasagreedto work cooperativelywith The Nature

Conservancyand the Fish andWildlife Serviceto protect this site.

Other agreementshavebeenarrangedwith saie landownersin New

York to prevent deleterious disturbances to the populations. The

Nature Conservancy is continuing to arrangesimilar agreementson

other New York sites.

o Germinationof ~. acutahasbeenstudied in a controlled setting by

William Brinitack of the New &qland Wild Flower Society. Brumback

and SusanKelley havebeencontractedby the Fish andWildlife

Serviceto further investigatethe cor~itions and techniquesneeded

to germinate, establish and grow seed to set in cultivation. The
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existing seedbankof at least three sites will also be investigated

to determine the relative akundance and viability of the seeds. Any

seedbeycrxi that neededfor the study will be stored at the Center

for Plant ~iservaticri, Fort Collins, Colorado. A progressreport

is due in Deceiter 1989, and a final report in Deceiiter 1990.

o The NatureQ:mservancyand the MassachusettsNatural Heritage and

Erx3angeredSpeciesProgramextensivelyu~iitored the two

Massachusettspcpilations in 1983 to gain baselinedataon the life

history of the species.

o The Maryland Natural Heritage Program has an on-going research

program to study the vegetation of serpentine barrens. In 1989, a

manageilent program will be initiated on a barren to investigate

techniques for slowing or reversing successional trends. This

information will be of value in determining future managei~nt plans

at the A. ~ site.

o The Massachusetts Division of Fisheries and Wildlife, Natural

Heritageand EndangeredSpeciesProgramand ‘lbs NatureC~nservancy

in New York andMassachusettsinitiated a study of habitat

disturbancein 1988. In the opinion of Scile persa~ krx~*,led~eable

in the species,habitat disturbancemay play a key role in the

existenceof the speciesand therefore an understandingof this

factor is neededto aaxmplish recoveryobjectives. At this point,

the natureand timing of disturbanceneededby the speciesis
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unknown. To further their investigation, the EasternRegionof The

Nature Conservancy was contracted in 1988 by the Fish and Wildlife

Serviceto begina two-year study of the effects of habitat

manipulation, includir~ st~ziies on nvwing and manual soil

scarification in relation to the establishment and maintenance of

wild pc.pilations.
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PARP II

RE~VF~Y

It is anticipated that recoveryefforts for this specieswill be most

efficiently andeffectively accc2iplishedthrcmz~h an integratedstrategyof

protection, researchandmanageilent. Protection efforts should focus on

landownercooperationandcmui~nt to ensureavoidax~ or minimization of

adverseimpacts to known pcpilations fran existing and potential threats.

Researchshouldconsist of conscientiouslyjuplementedmonitoring plans and

cautiously designed and carefully monitored experiments in managementof known

pcp~ilations and cultivated plants. Documentation of results of these research

efforts will contribute to a better understandingof the speciesbiology and

enablethe formulation of manageientand protection plans to maintain

pcp.ilations throughoutthe speciesrange.

~i~lY Obiective

The Fish andWildlife Servicewill considerreclassifying ~. acuta fran an

endangeredto a threateiw~1specieswhen all of the following conditions have

been met:

1. ‘lbsre are 20 stable, wild pcpilations located throughout the

specieshistoric rangeto ensureagainstany unpredictableevents

that could lead to reproductivefailure and subsequentpc~ilation

decline. In on~erto be deeit~ “stable,” a populationuust

maintain a 5-year running gecm~tric average pc~ilation size of at
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least 100 irdividuals.1 The geanetricaverageis ccm~idereda

better indicator of the stability of a pc~ulation that exhibits wide

year-to-year size fluctuations than is the arithmetic average.

2. At least 15 of thesepcp~lationsare locatedon protectedsites.

Protectionmay be acccmplishedthrciu~h: 1) ownershipby goverrinent

agencyor a private organizationthat cxr~sidersmaintenanceof the

A. ~ pcxilation to be the predcmiinating managanent djective for

the site; or, 2) a deeded easeient or covenant that effectively

camnits present and future landowners to inplenenting any management

activities neededto perpetuatethe pcpilation. This high level of

landownercxamnitmentto site protection is necessarybecauseof the

speciesapparentneedfor active habitat manipulationto counteract

the effects of removing natural sources of disturbance fran the

plants environment.

3. Thereirust be a proven technologyfor: 1) propagatingthe species

in a cultivated setting; or, 2) storing seed in a seed bank and

su~sfully sowing then on a wild site.

Attainment of these ccmditions of the primary d~jective would r~ze A. aoita

fran the danger of extinction. While full recovery and delisting of this

species is ultimately the lcrq-term goal, the ccrditicris that nust be met

1 ‘lbs five-year gecm~tric average is the fifth root of the productof
the pc~ulation sizes in each of the five years. In the event that the
pcpilation declinesto zero in any given year, one will be addedto
eachvalue in the cczrpitation.
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prior to consideration of this action cannot be specified until a better

understandingof the speciesis achieved. Threeyears fran the dateof this

plan, at funding levels indicated and with cxmpletion of tasks outlined, a

recoveryccmpletion datewill be projected. ‘lbs estimatedagencycost to

implal2nt Ff1, Ff2 and Ff3 tasks (excluding those for which i2r~lelentation

will be deferredpendingnecessity) is $35,750.00.
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Steodownc~xtline

1.0 Protect kr~tin pcpilations.

1.1 Seekcooperationand active su~ort of larxk,wners in protection of

kx~,n sites.

1.2 l’kriitor existing andpotential threats to kr~n sites.

1.3 Develop site-specific lard protection strategies for each known

site.

1.4 Hand-sow seeds on sites which experience a critical decline in seed

production.

2.0 Investigate species and habitat characteristics necessary to maintain aid

establish pcpilations throughout the range of the species.

2.1 Describelife history of ~. aoita, including potential limiting

factors in different portions of the speciesrange.

2.12 Determineeffects of habitat disturbanceon pc~iLation biology.

2.13 Investigate the existing s~ bank aid s~ viability at known
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sites.

2.14 Conduct carefully designed experiments to augment poorly

reproducingpopulationsby sowing seeds.

2.15 Determinewhetherthe speciesis parasitic or heniparasitic aid

identify host(s).

2.16 Identify pollinators and tThe of pollination.

2.17 Determine the role of herbivory in the species population

biology.

2.18 Determine micro-habitat requireients for reproduction,

germination and growth of the species.

2.19 Determine ccxrnunity preferences.

2.2 Estimatethe miniDum viable pcpilation size aid numbernecessaryto

insure the speciescontinuedexistence.

2.3 Carry out mor~ological analysisto establish taxonanic

distinctuess.

3.0 Foriwlate aid iirpleilent measures to maintain existing sites and locate,

establish and maintain j~j sites.
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3.1 Develop aid inplelent manageii~nt plans to preserve natural

disturbances aid maintain other manag~ient sdwnes that play a role

in the reproduction, growth and survival of the species.

3.2 Locate, establish aid maintain new pcpilations.

3.21 Searchfor additional populations.

3.22 Establishnew pc~lations in suitable habitat within species

historic range.

3.23 Protect and maintain newly located or established pcpiLations.

4.0 Develop technology for cultivating plants and provide for long-term seed

storage.

4.1 Determine conditions and techniques required to germinate, establish

and grow ~. acuta to seed set in cultivation.

4.2 Test aid refine t~±iniquesto establish aid grow cultivated plants

in natural habitats in the wild.

4.3 Provide seed for researchinto life history, habitat disturbance,

augmentation of wild pcpilations and/or establishment of new

pcpilations.
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4.4 Produce or obtain seed representative of various ecotypes and fran a

variety of sites within the speciesrange for long-term storage.

5.0 Periodically review progress towards species recovery and modify

elex~nts as a~~ropriate.
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Narrative

1.0 Protect kr~in ixc~,lations. Continued survival of this species is

d~endentupon protection of extant sites frau adverseeffects resulting

fran develc~irient or other deleterious disturbances.

1.1 Seekcoonerationaid active s~iort of landownersin protection of

known sites. Landownercooperationand su~ort is particularly

important in protection efforts for this species,as the majority of

extant sites are in at least partial private ownership.

Cooperation is necessary in order to prevent land use changes in

existing disturbance regimes aid allow habitat manipulation or other

management activities if necessary.

1.2 Monitor existir~ aid potential threats to kr~~n sites. Develcpi~nt

and other disturbanceshavedestroyedor severelydegradednuchof

the suitable habitat for the species. Kr~~n sites shouldbe closely

monitoredto documentexisting andpotential threats, suchas

changesin lard use, dunping, w~ntrolled off-road vehicle traffic,

uncontrolleduseof herbicidesandother disturbancesthat could

eradicateor damageexisting plant ccmm.inities. Herbivory by deer

or raktits may also be a threat to scm~populations.

1 • 3 Develcosite—srecific lard protection strat~iies for eachkrK,wn

site. Plans outlining protection strategiesfor eachsite shouldbe

developedto ensurethat pcpilations receive adequateprotection.

30



Possible strategies include lard or easement acquisitions, lard use

constraints, develcplent of buffer za~s, etc. Strategies will be

fonmflated based on information gained fran ongoing monitoring,

researchaid managementactivities.

The federal agency that owns the property on which one of the Long

Island sites is locatedhasbeeninformedthat the Erx~angered

SpeciesAct requires: 1) that they carry out programefor the

conservation of threatened aid endangered species; and 2) the agency

nust ensurethat all activities undertaken, funded or carried out by

the agency will not jeopardize the continued existence of the

species,and that if suchan activity may affect the species,

consultation will be required with the Service.

The Fish and Wildlife Service has requested the developnent of a

protection plan for this site to be undertaken cooperatively with

the agency.

1.4 Hand-sow seeds on sites which exDerience a critical decline in seed

production. Hard sowingof seedmay be useful as a n~ansto

n~ease the pcpilation size of certain existing or newly

establishedpopulationsthat are experiencinga critical decline in

seedproduction; however, it should only be consideredafter other

methods have been investigated aid with attention toward minimizing

potential risks to the existing population.
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2.0 Investiaatespeciesaid habitat characteristicsnecessaryto maintain aid

establish r~cmulations throucihout the range of the species. Studies of

life history, minimumviable pcpitation size aid morj~ology will leadto

a better understandingof the requireiTentsfor perpetuation,propagation

aid protection of the speciesaid enablemaintenanceand establishmentof

pcp.ilationsthroughoutthe speciesrange.

2.1 Describe life historv of A. acuta. includin, iotential limitin~i

factors in different portions of the species rar~ie. Aoccmplishing

this task is likely to involve a canbination of: 1) observations

made in the courseof monitoring known pc~lations; 2) specific

experiai~nts designed to investigate life history; aid, 3)

doc~ntation of efforts to propagateplants in cultivation. A

ocuparativestudywith a closely related speciesmay reveal unique

habitat or speciesattrib.ites which are contrib.iting to the species

existence.

2.11 Monitor pooulations. All kr~~n sites shouldbe monitoredat

least annually. C~servationsshould include pcpilation size,

seedproduction, fruit set, spatial distribution and other

factors relating to the develcpi~nt of the plants or

environmental influences that may contribute to an

understandingof that pcpzlationor the speciesin generalin

order to provide insight to ensuringthe continuedexistenceof

the species. This task is closely tied to task 1 • 2 (monitoring

threats) and will likely be axxzi~lished coi~rrently.
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2.12 Determineeffects of habitat disturbanceon r~aiilation bioloav

.

Available information sL~eststhat habitat disturbancemy

play a critical role in this species existence (Whether or not

disturbanceis a factor in maintenai~of the Maryland

serpentinebarrenssite is subject to questionaid shouldbe

investigated). Disturbaz~sthat may play a role in

establishmentaid maintenanceof pcpflations include m~iing,

grazing, fire, herbicidesaid pesticides, salt spray, soil

scarification, aid trampling by wild aid dcalesticanimalsand

humans. The type, quantity aid timing of disturbances

beneficial to the plants iuist be ascertained.

A study to determineeffects of disturbance(primarily soil

scarification aid n~ing) hasbeen initiated by the

MassachusettsDivision of Fisheriesaid Wildlife, Natural

Heritageand EndangeredSpeciesProgramand The Nature

Conservancyin Massachusettsaid New York. This effort has

been sug~ortedby a r~nt funding fran the Fish aid Wildlife

Service. Availability of seedfran cultivated plants will

facilitate expandedexperimentation(under controlled

conditions) to accxmplishthis task.

2.13 Investigatethe existing seedbankaid seedviability at knrzan

sites. Corrent information suggests that plants on the kzmmn

sites produceseed. However, it is unclear how iiudi s~ is

produced, whether the number of seeds produced per site varies
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fran year to year, the extent of seed viability, what the rate

of s~I germination is aid what percentage of those seedlings

survive to flower. It is unknown whetherviable, ungerminated

seed is presentin the soil of any of the klxMn sites. An

investigation of soil seed banks at at least three sites will

be acocuplishedby the New ~qland Wild Flower Society urder

contract with the Fish aid Wildlife Service. Any seed beyond

that needed for the study will be stored at the Center for

Plant Conservation,Fort Collins, Colorado.

2.14 Conductcarefully desicmnedexperimentsto aucrmentvoorlv

re~roducinci pcx~lations by sowirri seeds. Augmentation of

poorly reproducingsites may involve redistributing seed

produced on the same site if the plants are producing adequate

seedaid lack of seedtransport is preventingpopulation

growth. An alternative seedsourceincludescultivated plants

derived fran the same site. Carefully designed experiments to

sow seed (with attention to minimizing potential risk to

existing pc~ilations) may contribite information on the

species biology and also stem declines in those pc~ulations.

2 • 15 Determine whether the species is parasitic or heniparasitic an~

identify host(s). Many species in the genus~~1jn±~are

parasitic. Lack of a host speciesmay havecontributedto the

poor condition of plants grown by William Brumbackin

1983-1985. An investigation into the role of potential host
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specieswill be pursuedin the courseof further greenhouse

work to be doneby Brurbackaid SusanKelley of the New E~land

Wild FlowerSociety in 1988-1990. This information is

important in cultivating this speciesand the ability to

cultivate the plants will be useful in other aspectsof the

recoveryeffort.

Canne-Hilliker (1989a) has reportedwhat a~ear to be

haustoriaon the roots of A. acuta fran Maryland aid on sa~

herbariumspecimens;however, anatanicalconfirmation that

theseroot swellings arehaustoria is lacking.

2.16 Identify pollinators aid time of pollination. Studiesshould

determinethe xi~de of pollination aid dispersal. It is

unknown whetherlack of pollination is limiting reproductionof

this species. Evidenceof fruit set suggeststhat pollination

may not be a limiting factor.

2.17 Determinethe role of herbivorv in the speciespc~lation

bioloczv. Sites in New York andMassachusettsshow evidenceof

herbivory, however; researchis lacking to determir~whether

this is beneficial or deleterious.

2 • 18 Determinemicro-habitat .mlents for revroduction

.

ciermination aid czrowth of the species. If, after other

priority tasks are fr~lelented, there still a~ear to be
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unknown factors that are significantly threateningthe

continuedsurvival of this species,it will be necessaryto

investigate micro-habitat requirulents (e.g. soil nutrient

content, depth of water table, grourd level humidity) to

determine if any stx±i factors are limiting germination or

develc~mentof the plants.

2.19 Determineccminity preferences. Studies of the plant

ccxnnunity may reveal habitat preferences of the species. This

will aid in determining potential x~ sites for species

introduction and may provide insights into discoveryof

previously unknown occurrences.

2.2 Estimate the miniiium viable rx~ulation size aid number necessary to

insure the continuedexistenceof the soscies. Through monitoring

and research activities, information necessary to estimate minimLln

viable population size to ensurethe continuedexistenceof the

speciesand to maintain its evolutionary aid ecological

significancewill be obtained. Maasurablerecoveryobjectives may

be reassessedupon evaluationof this information.

2.3 Carrv out monijoloQical analysisto establish taxonanic

~ A ccuprehensiveccmparisonof A. acutawith other

s~nilar taxa (e.g., A. dec.nloba) is neededto definitively identify

its distinctnessas a speciesand to enablean assessuentof the

potential for hybridization of A. acutawith other ~1.ini~ species
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aid take measures to avoid interbreeding.

3.0 Foriwlate aid imiilei~nt measures to maintain existirx~ sites aid locate

establish aid maintain new sites. Information gained fran research aid

carefully designed experiments in managelent of pcpilations will aid in

develcpi~nt of management plans to preserve aid protect existing and

established populations, enhance potential of locating IWd sites and

provide insight in establishing new sites.

3.1 Develop and imDlment manaaeTent clans to preserve natural

disturbances aid maintain other management schemes that ~lav a role

in the reproduction. arowth and survival of the species. Once a

better understandingof the role of disturbanceandother managelent

needs in the species life history is attained through research aid

investigation, it will be necessaryto developand iii~lea~nt plans

for each site that maintain such activities. Available information

indicates that disrupting natural or man—iidi.~ sour~s of

disturbance may pose a threat to known sites. Plans which provide

for proper types and timing of disturbance will be ccmiplicated by

the major alterations in laid usesurrourdingmost pcpilations aid

will include efforts to mitigate affects of off-site actionswhich

impedenecessarydisturbance.

3.2 Locate, establish aid maintain new pou,ilations. Location or

establishment of ~itional populati~ is a prer~iisite for

reclassification of the species,as this will increasethe security
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of the species.

3.21 Searchfor additional pc~iilations. While intensive searches

for A. ~ havebeencorductedin Massachusetts,New York aid

Rhode Island, it may be possibleto locateadditional

pc~ulationsin theseandother States, particularly if

botanistswho have not beeninvolved in previoussearch

efforts canbe recruited for this task (most searchesto date

havebeencorductedby a few irdividuals, who feel that they

have exhausted their lists of potential sites). Search efforts

should be conducted during the few weeks each year when the

plants are flowering. Use of a cashreward (contingenton the

locator furnishing a 1±ioto, not a specimen) may be a

cost-effective way to locate newpc~ulations. Another irethod

is to provide line drawings and descriptions to local native

plant societies aid gardenclubs.

An extant site was located in WashingtonC~nty, Rhode Island

in 1988. The numberof historical sites in Rhode Island (six

in four counties) and o~irrex~ of habitat similar to k~in

sites in Massachusettsaid New York indicate that it would be

worthwhile to ccrduct further seard~ in Rhode Island.

Similarly, searchesof suitable habitat aid historic locations

in Oainecticutshouldbe continued.

Searchesshould also be focusedon serpentinebarrensin
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northeasternMaryland aid southeasternPennsylvania.

3.22 Establish new pczulatia~ in suitable habitat within species

historic rax~e. Location of currently unknown pcpzlations will

afford opportunities for protection and may also increase

understandingof the specieshabitat preferences.Efforts to

establish new pculations sI~ild not be initiated until there

is a better understanding of the ccxditi~ reqpired to

establish and maintain this species. Sites to be considered

are those: 1) within the historic range of the species; 2)

with habitat characteristics similar to naturally occurring

populations (known historical sites where the species is no

longer foundmight be used); aid, 3) which areprotected (sites

should conform with the definition of a protected site as

stated in the primary objective).

3.23 Protectaid maintain newly located or establishedrxxulations

.

Protectionwill be achievedthrough measuresdescribedat task

1.0. Managementstrategieswill be developedas researchaid

investigationsof othersites leadsto effective measures.

4.0 Develco tec±inolo~vfor cultivatir~i plants and provide for lu~i-term seed

~tQr~g~± Develciumentof t&t~niques neededto propagateb. n~at~ in a

cultivated setting will resolvemany questionsabout conditior~ required

by the plants to germinateandgrow. Coltivated plants canpotentially

be used in experimentsto determineeffects of disturbance,so as to
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avoid risking wild pcpilations. Theseplants can also furnish seedfor

various studies and other recovery activities. Long-term storage of

seedsrepresentativeof various ecotypeswill decreaserisks that a

significant portion of the species gene pool could be lost if several

major pcp.ilationsdisag~ear.

4.1 Determineconditions aid tei±niauesreouiredto aerminate

.

establish and ar~~A. acita to seedset in cultivation

.

Ac~plishment of this task is already underway via contract between

the Fish and Wildlife Service and the New England Wild Flower

Society.

4.2 Test and refine techniaues to establish aid czrow cultivated plants

in natural habitats in the wild. Once the conditions and techniques

required to establish and grow ~. acuta in a cultivated setting have

been acccmplished, techniques nust be developed to establish and

grow the species in the wild.

4.3 Provide seed for research into life historv. habitat disturbance

.

aucimentationof wild pcxulaticxw aid/or establishmentof new

nooulations. Seedmadeavailable as a result of other tasks may be

usedto further researchin the speciesbiology or in augmenting

certain pcpilations. Seedsown on wild sites shouldderive its

ancestryfran that site.

4.4 Produce or ct~tain seed representative of various ecotvoes frau a
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variety of sites within the speciesrange for loin-term storaae

.

It is possible that surepcp~lationsareexperiencinga decreasein

their geneticvariability. ‘lbs duration of seedviability in

storageneedsto be determii~. Determinationof the variability of

genotypeswithin aid anw sites should also be incorporatedinto

this task.

5.0 Periodically review Drociresstowardsspeciesrecovervaid modify

elerentsas arvrcDriate. Recoveryefforts are likely to result in rapid

evolution of the base of information about this species. Review of new

information aid evaluation (and redirection, if necessary) of ongoing

recovery activities will assure an efficient aid effective recovery

effort. Reviewsof recoveryprogressshould be conductedannually and

the plan updatedas necessary.
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Part III

IMPLEME2ITATION SQIEWLE

Key to Iuplitaticm Sci~,le

Ga~al c~tegod~ f~ I~ilm~ntatk~ Sd~fte

Infarmticn Gathering- I or R
1. Pcpilation status
2. Habitat status
3. Habitat requirfilents
4. Managelent techniques
5. Taxonanic studies
6. DB1ngra~ic studies
7. Propagation
8. Migration
9. Predation

10. O,iipetition
11. Disease
12.
13.
14.

Er1virorm~nta1 contaminant
Reintroduction
Other information

(research) Acquisiticn - A
1. Lease
2. Easement
3. Managei~nt
4. Exchange
5. Witlxfrawal
6. Fee title
7. Other

Other-O

agreelent

1. Information and
education

2. Law enforcement
3. Regulations
4. Administration

Manag.~It - N
1. Propagation
2. Reintroduction
3. Habitat maintenance and manipulation
4. Predator and ccmpetitor control
5. Depredation control
6. Disease control
7. Other managerent

Ger~ral Priority Categories

Priority 1: All actions that must be taken to prevent extinction or to prevent

the speciesfrau declining irreversibly in the foreseeablefuture.

Priority 2: All actions that must be takento preventa significant decline in
the speciespcpilatiorVhabitat quality, or saneother significant r~ative
impactshort of extinction.

Priority 3: All other actions necessary to provide for full recovery of the
species.

AktrwiaU~x~ med:

F~S - U.S. Fish and Wildlife Service
GSA - General Services Administration
‘lNC - The Nature Conservancy
States- Maryland, Massachusetts,Rhode Island and New York
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IMPLEMENTATION SCHEDULE

GENERAL
CATEG~Y PLAN TASK TASK ~ PRIORITY U TASK OURATTOR RESPORSIBLE AGENCY

TISCAL

FYi

YEAR

FY2

COSTS

FY3 CW*ENTS

M31A31A2 Seek landowner
cooperation

1.1 1 ongoing P.JS/StatesflNC
GSA

10(30 1000 500 coordInate with GSA regarding
federally-owned site

214 Monitor threats 1.2 1 3 years FUS/States/TNC 500 1000 1000

M7 Develop protection

strategies

1.3 1 ongoing FWS(StatesfTNC

GSA

1000 1000 1000 coordinate with GSA regarding

federally-owned site

Ml Nerd-sow seeds 1.4 1 as needed States/TNC ie~laaent only if necessary

Ii Monitor pop.ilations 2.11 1 ongoing FWS/StatesfTNC 1000 1000 1000

R3 Determine effects of

habitat disturbance

2.12 1 5 years PhiSfStatesfTNC 2000 2000 2000

R6 Investigate seed bank 2.13 2 2 years FIJS/TNC 750 750

Ml Augnent populations 2.11. 3 as needed States/TNC ie~leeent only if necessary

R14 Determine role of
parasitism

2.15 3 2 years FWS/StmtesfTNC 500 500

R14 St~4y pollination 2.16 3 2 years NS/States/TNC 500 500

R9 StLs~y herbivory 2.17’ 3 2 years FWS/States/TNC 200 200

13 Stl.~y micro-habitat 2.18 3 Lr,known FWS/Stales/TNC 500 iirplueent if necessary

13 Determine coireu~ity
preference

Z.19 3 ~,*nown FIlSIStetee(TNC 500 ie~Lenent If necessary

36 Determine pop~lation
size and nu,~,er

2.2 3 ongoing FUS/States/TNC eccorplished in conjLnction with
other tasks

R5 Yaxonomic studies 2.3 3 1 year P115 500

M3 Develop eunagement
plans

3.1 2 ongoing FIiSfStates/TNC 1000 1000 1000

114 Search for new sites 3.21 3 2 years FWS/StatesfTNC 1000 1000

M2 Establish new sites 3.22 3 iriknown FVS/StateefTNC defer la~lmuentation

M3 Protect and nuintain

new sites

3.23 3 ongoing RlS/States/TNC defer u,til coe~letIon task 3.22

37 Determine cultivation

techniq.Jes

4.1 2 2 years P115 1750 1750

37 Determine techniq.ies
to grow in wiLd

4.2 2 2 years P115 1750 defer u,til coe~,lete task 4.1

Ml Provide seed 4.3 3 1 year P115/States 500 contingent t~on seed pro~iction

M7 Seed storage 4.4 2 2 years P115/States --- 300 300

114 Review progress 5.0 2 ongoing P1iS/Statee/TNC 1000 1000 1000
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