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RECOVERY PLAI.I EXECUTIVE SUI,I4ARY

Point or condition when the species can be considered recovered?

Rec' lassi f icat ion of  the two specfes of  Deer ingothamnus and of
As in r ina te t ramera to ' . th rea tened. .cou. |d f f ien
@ions of each species are establi-shed at secure
s i tes .  De l is t ing  cou ld  be  cons idered i f  20  such popu la t ions  are
secured.

What must be done to reach recovery?

Asimina tetramera has 4 protected sites, and the two
@ecies have only one. Protected sites must be
managed-F@l-y, with prescribed burning, brush control , or
moh,ing. A large increase in protected and managed sites is
necessary.

What specifically must be done to rpet the needs of #2?

Remaining populat ions must be located, protected, and managed.
Propagation and reintroduction of Asinina tetramera will be
necilsiary. All three species requiTE-p?dper management of the
vegetation within which they occur, bJ burning at frequent
intervals (2-8 years) for Deeringothamnqg and infrequent
i n t e r v a l s f o r A s i m i n a t e t r @ r b r u s h c u t t i n g c a n

. . subs t i t u te fo r f f i t e t rameraando the rspec ieso f
theAt lan t i ccoas ta l sc ru@hrea tenedF lo r ida
scrub jay), appropriate techniques rnust be developed and
disseminated for management of small tracts of scrub vegetation
located in or near urban areas.

4. l,|hat management/rnaintenance needs have been taern-t'ified to keep
these species recovered?

Habitat  would require cont inued protect ion and management.
Without control led burns or rpchanical  vegetat ion control ,
species wi l l  l ikely fa l l  v ict im to compet i t ion f rom larger
and shrubs .

these
trees
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PART I. INTRODUCTION

Tne four-petal or opossum pawpaw (4q1mina tetramera), the
beautiful pawpiw or squirrel -banana (geffihaiff iulchel lus),
and Ruge l ' s  pawpaw or  ye l low squ i r re l
r u g e l i i ) a r e s h r u b s o f t h e c u s t a r d a p p l e f a m i l @ a t i v e
TdTh-e Florida peninsula. These three shrubs were determined to be
endangered species pursuant to the Endangered Species Act of 1973, as
amended, on September 26, 1986 (51 FR 34415-34420). A brief surmary
of information on the pawpaws is presented in Table 1, and their
distr ibut ions are shown in Figure 1, .

Distr ibut ion,  Habi tats and Populat ion Status

Asimina tetramera has been extirpated from most of its known
fristoFTd-ra-ngFTf=filo expanding urban areas: West Palm Beach
( inc ' luding Juno Beach) and Stuart  ( including Jensen Beach and Hobe
Sound).  A] though fragnents of  the or ig inal  sand pine scrub vegetat ion
and indiv idual  Asimina plants persist  on pr ivate lands, the species
is now largely ffiTc-ted to Jonathan Dickinson State Park (fewer than
100 plants);  Hobe Sound Nat ional  t , l i ldt i fe Refuge ( fewer than a dozen
plants),  a Palm Beach County Park (approximately 40 plants),  a s i te
that may be purchased for the Savannas State Reserve (a few plants),
and the grounds of  an of f ice bui ld ing in Juno Beach ( fewer than 70
plants).-  These si tes are protected.-  Several  dozen plants are known
to persist on unprotected sites, but those are being rapidly destroyed

!V igat estate developnent (Austin et al. 1980, Kral 1983, Moyroud
1eB5 )

Deer ingothamnus putchel lus occurs in the v ic in i ty of
CharloffeTF6or affi Tn-'e loosahatchee River from Punta Gorda to Fort
lvlyers in southwestern Florida. The largest known populations are on
Pine Island, where the pawpaw occurs in-undisturbed flatwoods and in
modif ied f latwoods, on road edges and subdiv is ion lots that  are
occasional ly mowed. A populat ion is known on the mainland in southern
Charlotte County on State Road 765 near Pirate Harbor. In the past'
the plant occurred in what is now the Ceci l  M. Webb t ' l i ld l i fe
Management Area, owned by the Flor:ida Game and Fresh Water Fish
Commission. Plants were a ' lso once found in and near Fort  Myers.
Addi t ional  local i t ies would probably be found elsewhere in the general
area i f  a more extensive search is made (Repenning 1985, Wunderl in et
al .  1981, Kral  1983).  Two si tes in southeastern 0r]ando, 0range
County, were discovered in 1986 and 1987 by Steve Riefler of Green
Images Nursery.  .One si te is included in the Flor ida Natural  Areas
Registry maintained by the Flor ida Nature Conservancy. These si tes
ani i  a hJstor ic local i ty at  Bi th lo in eastern 0range County,  indicate
that more siteS may exist in the 0rlando area.



.  Qqqti4ggtlaqlus.purcheilus in Lee and charrotte counties is
na[tve m tongteaf pine and slash pine f latwoods with an understory of
wi regr :ass (nnst ly  4r is t ida s t r ic ta)  and low shrubs inc lud ino
evergreen blueberr ) ,  saw pa' lmEtio 

. '

(Serg-noa repens),.w?x @), dwinf pawpaw
(E3ifr'lna FEffiilaga), dwarf ou@) , rusty lionf a(ffi ind tarflowerTBE'TEFia racemosa) . 

-- 
eoi,rrtr-

t6Ft6"iEeff i [ - i l iFd'1igo snakes inhabi i ]ne--TtE-'  pI a; i" i ;  found onpoor ly .d l? ined so i l  ser ies ( lnmokalee,  punta,  and myi tka) ,  wi th  the
wQter table within 1.0 inches of the surface for 1-3-monthi of theyear. Neverthe' less, the si tes are suff i i ient iy high that tney-do not
.develop-sheet f ' low duri lg the rainy season (wunoerl i .n et al  .  i98l,
{ t1. | .1960, Repenning 1985, u.s. Department of Agr" iculture i ig4i,
1984b). sheet f low is widespread in inter ior p6r.t ions of these'
counties

^ ^ Deelinqotbg$,frqs rugelii occurs near the Ailantic coast north
or uape uanavenal west of New Smyrna Beach, seven known sites are
within one mile of the intersect ion of Interstate 95 and Road 44, and
an eighth si te is 12 miles southwest of New Smyrna Beach and two'miles
northeast of Lake Ashby. These eight sites contain fewer than 500
individual plants (Norman and Brothers 1981).

r leef l lgothamngs rugel i i  occurs in slash pine f latwoods with
an un rasses and sedgei such ast wiregrais
(Arist ida _str icte),  broomsedge (Andropogon virginicus),
paspatum specles,  Lachnocaul0n anceps.  and Cyperus
polffihyg:. TheThFui6-t ayer irrclFa6s : gaTTbEiffi, wax myrtl e ,
rusly Tnia, shiny 'lyonia (lyqry3 lucidai, tarfl-ovle;, saiv
palmetto, and pawpaws (AsiminaEiculffi and Asimini
pygmaea) . The soi l s arElFoitdsol s ofth-e t'lyakFi-aruI-Inmokal ee
series, with seasonal ly f luctuat ing water tables. The sites are on
gentle r idges left  by ancient shorel ines. The "r idges" are str ips of
poorly drained soi ls bordered by swamps. One site in Volusia County
is on a goi l  of the Satel l i te sbries, with vegetat ion characterist i t
of excessively drained sand including sand pine, rusty lyonia, sand
I i ve oak ( Quercus gemi nata) , and 4.sirni na pylmaea, (Norman and
Brothers lg-fiTlsTtes wTTn extanilp6lTfaffif Deeri ngothamnus
rugelii are used as cattle pastures, road edges, afid_Elii lFTTG
@t-of -way.

Reproductive Status

Asimina tetramera has f lowers, and probably pol l inator
relatioiFsimil-aTTo-those of R. pygrnaeh. "Boih' have
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FIGURE 1 .

Di str. i  bl*t. ions o.f three
Flor: i ,da p€wpaw3:

A. As lm ing te.tr.ame.ra

fot r -peta l  pawpaw

8.,  Deerinqotharnnus pu, lqhel lu,s

beaut i ful  pawp-aur

C .  D e e r i n g o t h a m n u s  r u q e l  i  i- - -
Ruge l  rs ,  pawpaw
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maroon-pigmented, fet id smel l ing f loyrers wi th the same general  petal
out l ine" (Kral  1960, p.  260).  Flowers and frui t  are borne most
abundantly on young sprouts that grow from cut or burned-back stumps
(Kral  1960),  so moat reproduct ion probably occurs af t6r  f i res.  Gopher
tortoises are abundant at  some Asimina tetramera si tes,  and have
b e e n o b s e r v e d e a t i n g t h e f r u i t s @ i s t i n g i n s e e d
dispersal  (Moyroud 1986).  Some frui ts,  however,  nerely fa l l  to the
groirnd. Germinat ion has not been observed in the wi ld;  seed ly ing on
lhe ground under shrubs usual ly has holes bored by insects_..  The large
seedi  have oi ly endosperm and thus a short  per iod of  v iabi l i ty .  An
attempt to propagate this pawpav{ frorn seed showed that seed collected
from tresh,-r ipe-frui ts germinated wel l ,  but  o lder seed ( ! r i th or
without insect ho' les) did not germinate.  Stored seeds fai led to
germinate.  Growth was slow, wi th devetopment-concentrated in the root
iystern,  which is sensi t ive to t ransplant ing disturbance. One plant
f-lowered wtren it was two years old (Moyroud 1985).

Deer inqothamnus pulchel lus has white f lowers,  wi th a " fa int

but ver-^y pGttenfo'd;r TKraTT983). The flowers and fruit of D.
r u g e l i i  a r e  s i m i l a r .

Both species of Deeringothamnus are adapted to
fires. Such fires limit-ThFgrowitr-of larger shrubs
otherwise compete with these miniature pawpaws. The
stems of qge!!g.o!!gq!!l can bear seed and fruit the
after a f i  re,  and appearto l ive for only one or two
et  a l  .  1981 ) .

For al l  three species,  f i re may release nutr ients needed for
reproduction and ieebling 6stablishirent. Mowing oibrush removal mqy
not subst i tute sat isfactor i ly  over the long term for per iodic burning,
which releases nutur ients that  can support  f lowering and frui t ing.

L imi t ing  Fac tors

Litt le is known about some of the factors that may be important
in  l im i t ing  these spec ies ,  inc lud ing  predat ion  by  insec ts  and
d i s e a s e s .

Most of  the sand pine scrub vegetat ion to which Asimina
t'etramera is restrictei has been deitroyed by urban development.
TFna6' i - tat  loss is the major l imi t ing factor.  Within the remaining
scrub vegetat ion,  the f requency of  f i re probably const i tutes a
secondary l imi t ing factor.  Relat ive' ly f requent f i res may favor
Asimina tetramera in compet i t ion wi th scrub oaks, which can grow

frequent ground
that would
above -ground
first year
years (Wunderl  in



larger and tal ler.  seed predation by hole-boring insects seems to be
$evere (Moyroud 1988).

Deeringothamnus pulchel lus is restr icted to grassy f latwoods
in a Ti-frTte ['nic area-in peninsu]ar Floridi, It aBparenily
does not  co-occur  wi th  As i rn ina re t icu la ta (Steve Rief ler ,  pers ,
comn, 1988). Urban devETo!ilentffiffiI ' ly on Pine Island and in Fort
tvlyers, has l imited the amount of avai lable habitat for
Deeringothamnus pqlchel lus. l rJi tnin the remaining habitat,  the
fre,iGncJi oftrre {r oilequivalent mowing is critical to this pawpaw.
Fires or nnwing at intervals of 1-3 yeans benefi t  Deeringot.hql,nn,r$.

Deer ingothamnus rugel i i  is  l imi ted by loss of  much of  i ts
fl atwo6ZsTFiTa:EE ur5-afrevel opment and pi ne pl antati ons . Kral
( i983, pp. 455-456) notes that "any si te preparat ion that involves
shearing at the ground level would tend to increase i t ,  having an
ef fect  s imi lar  to  f i re  in  reduc ing compet i t ion.  Disc ing has been
dernonstrated to' inqrease this sori  of ipecles, in that new shoots can
arise adventi t lously from the cut roots, but deep plowing or. mounding
or the bul ldozing of al1 vegetat ion into windrows would el iminate the
species.rr Modif icat ion of the f latwoods into catt le pastures by
cont ro l l ing  shrubs  and p ' lan t ing  bah ia  g rass  has  l i t t le  e f fec t  on
Deeri4gothamnus, which is unpalatable to cattle (Norman and Brothers
9 8 1 ) .

Threats to Future Existence

The primary threats to the future existence of these pawpaws are
further destruct ion of  the vegetat ion in which they occur,  and
successional changes in vegetation that occur in the absence of f ire
or equivalent mowing or grazing
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PART I I .  RECOVERY

A. Recovery 0bjective

As imina  te t ramera ,  Deer inqothamnus pu lche l lus  and O.
ruge l t l  cou ld  De cons ic le red  fo r  rec lass i f i ca t ion  to  th rea tened
ff iEus i f  10 sel f  -sustaining populat ions of  each species were secured.
Del ist ing could be considered i f  20 such populat ions were secured.
There is good reason to expect that nore populations of the two
species of  Deer ingothamnus can be discovered i f  searches are made.
Opportuni t ies ToTecure populat ions may occur in a var iety of  wqys.

B. Step-down 0ut l ine

1. Protect  habi tat  of  the l is ted pawpaws.
11.  Search  fo r  add i t iona l  popu la t ions .
12. Determine populat ion s ize and viabi l i ty  of  known

popu la t ions .
13. Improve understanding of  ecological  requirements.
14. Implement necessary management.

141. Protect  s i tes f rom destruct ive al terat ion.
142. Conduct prescr ibed burns or equivalent vegetat ion

management.
143. Apply other management rpasures as needed.

, j  15.  Monitoi ' -  success of  a ' l l  populat ions;  change management'  
pract ices i f  so indicat id.

2 .  Enforce  ava i lab le  p ro tec t ive  leg is la t ion
2I .  In i t ia te  Sec t ion  7  consu l ta t ion  when app l icab le .
22. Enforce take and trade prohibi t ions.

3.  Provide publ ic informat ion about the pawpaws.
31. Provide informat ion to publ ic agencief ,
32.  Inform and enl ist  the assistance of  pr ivate

organ iza t ions .
4.  Augment natura' l  populat ions of  l is ted pawpaws.

4L. Develop reintroduct ion procedures.
42. Ident i fy potent ia l  re introduct ion s i tes
43 . Hand pol 'l i nate f I owers
44.  Co l lec t  seed.
45. Propagate pl  ants.
46. Reintroduce plants;  monitor introduct ion success and

modify procedures as necessary
5. Conserve germ plasm.

C . 0utl i ne Narrati ve

1. Prolect.lrabitat of the l isted paurpaws. The three pawpaws
geographic i .anges.



Asimina tetramera has lost  most of  i ts  presunnd histor ic
mETTaT 6-uffi_aeve1 opment. Deeri ngothamnus
pulchel lus has lost  habi tat  to ur5an-deveTopment and to
il5divlTlons where streets are 

' laf 
d out but houses are not

deve loped.  Deer ingothamnus ruge l i i  has  los t  hab i ta t  to
pine plantati6n-s,Tdd-TffiTng, anC urban development.
Without protect ion and proper management,  the retnaining
si tes for these p'lants wi 

' l  
1 deteri orate or be deve'loped .

11 .  Search  fo r  add i t iona l  popu la t ions .  The probab le
n searched, but

individuaT-lTants aFe-"iTTicult to find among scrub
oaks ,  and can be  confused w i th  As imina  re t i cu la ta .
An update is needed on the stat@ected
populat ions.  Searches for the two species of
Deer ingothamnus in  p ine  f la twoods hab i ta ts  in  Lee,
Cnarlff i, eaffern Orange, and southern Volusia
Count ies  may prove produc t ive .  The C.  M.  Webb Wi ld l i fe
Management Area in Char lot te County should be searched,
since Deerinqothamnus was co] lected there in the
L920' sl-ThElTreETEI have become wetter due to

L 2 .

1 3 .

diversion of  water f rom nearby areas, but i t  otherwise
s t i l l  appears  to  be  su i tab le  hab i ta t  fo r
Deer ingothamnus. Searches should be conducted when
Tfie pTanffi in f lower. Specia'l efforts should be
made to search recent ly-burned tracts of  sui table
f latwoods, s ince f i res st imu' late f lowering and make the
pawpaws more vis ib le.
Determine popu la t ion  s ize  and v iab i l i t y  o f  known

o
i l f ing m-spr ing growing season for 0eer ingothamnus;
for Riimina tetrimira, mip and label Tffiv-TdlaT-
planff i i tor ing
Imorove understandinq of  ecoloqical  requirements.

g and
f ru i t ing  fo r  a l l  th ree  spec ies  wou ld  be  va luab le .  The
habi tat  requirements of  Asimina tetramera are
relatively t€ll understo6-dl-Towever,ff irvation of the
re la t ion  o f  f lower ing  to  f i re ,  po l l ina t ion ,  seed
produc t ion ,  and seed l ing  b io logV wou ld  he lp  to  gu ide
ie in t roduc t ion  e f fo r ts  (Task  4) .  Because seed
product ion by Deer ingothamnus appears to be sparse,
iurther study ofpo'ff iTffin-and seed production could
help wi th seed product ion for  germ plasm conservat ion
(See Tasks  4  and 5) .

D.  pu lche l  I  us-lrab]ffi--

a t  in terva ls  o f

14. Implement necessary management.

mainTenilcd-bf burning or mowing,
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several years. Asimina tetramera appears to
benefit frorn burninflaT-iFregular intbrvats of a decade
or more.
141. Protect  s i tes f rom destruct ive al ter-at ion.

Fine scrm-Fa5iTtt. A few privately-owned
remnants of  th is habi tat  remain;  i t  may be
possib1e to arrange for management pract ices to
conserve the pawpaw on some of these sites. A
Palm Beach county park wi th th is species appears
to require special  ef for ts to control  Brazi l ian
pepper and to ensure that publ ic use is compat ib le
with maintaining the nat ive f lora.
The two species of Deeringothamnus are not known
to be present on an/l[5TiE-Tl-n',i1f, except for road
r igh ts -o f -way.  Uses  o f  D.  ruge l i i  hab i ta t
that appear to be compatiSle-TTTh--tne survival of
the species include power l ine r ight-of-wqy
management by Florida Power and Light Company and
catt1e pasture management.  The State of  Flor ida
comp' leted a Flor ida State Land Acquis i t ion plan
that advocates incent ives for  pr ivate landowners
to protect  unique resources on their  lands, in
cooperat ion wi th publ ic environnental  agencies
(N. Smith,  Deputy Director for  Park Support
Services,  Flor ida Department of  Natura' l  Resources,
pers.  comm. January 1987).  Such a program could
protect  pawpaw si tes.

142. Conduct prescr ibed burns or equiva' lent  vegetat ion

m'nefi' an D-i c k i n s offialu-eEik-hF-a ve ge titi o n
management plan incorporat ing prescr ibed f i re for
sand pine scrub. Hobe Sound Nat iona' l  l ' l i ld l i fe
Refuge is prepar ing a vegetat ion management plan
that probably cannot incorporate f i re,  due to
smoke management problems. Because the
f lammabi l i ty  of  scrub vegetat ion var ies great ly
depending on weather condi t ions and fuel  loads,
prescr ibed burn ing  is  d i f f i cu l t  in  th is
vegetat ion,  a l though i t  is  not  impossible (Doren
et  a l .  1987) .  Smal l  t rac ts  o f  sc rub  such as  the
one at the Florida Power and Light Company office
in Juno Beach could be rnechanical ly c leared at
i r regular intervals of  10-30 years to sfmulate the
effects of  f i re (and perhaps to reduce wi ldf i re
hazard).  The two species of  Deer ingothamnus are
presently known to occu r mos tTy-Tfr-a-rcd-ilh6re
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there  is  l i t tTe  oppor tun i ty  fo r  p rescr ibed f i re .
Catt le grazing and/or mowing can subst i tute in
some cases.

143. Apply other management measures as needed.
c l  ear i  n  g

and mulch ing  around ind iv idua l  As i r f ina  te t ramera
plants has 6een suggested

l 5 . M o n i t o r  s u c c e s s  o f . a l l  p o p u l a t i g l s ;  c ! a n g e
man l t i  -year

ef fect i  ve
way to assess the effectiveness of management
pract ices.  Permanent plots may be adapted to the
var ied  vegeta t ion  and land uses .  For
Deer ingothamnus,  popu ' la t ion  npn i to r ing  shou ld
nof-tefe prreeaaence over searches for new
popu 1 at i  ons .

Enforce  ava i lab le  p ro tec t ive  leg is la t ion .  S ta te ,  Federa '1 ,
be used to protect

the l isted pawpaws and the ecosystems upon which they
depend.
2 i .  In i t ia te  Sec t ion  7  consu l ta t ion  when app l icab ' le .

to
Federa l  ac t i v i t ies  wh ich  migh t  a f fec t  l i s ted  spec ies ,
especial ly on Federal  lands (Hobe Sound Nat ional
t , l i ' l d l i fe  Refuge) .

22. Enforce take and trade prohibi t ions.  The three
red SPecies Act,  bY

the Preservat ion of  Nat ive Flora of  Flor ida Act,  by
s ta te  park  regu la t ions ,  and by  U.S.  F ish  and l r | i l d l i fe
Serv ice  regu la t ions  on  Hobe Sound Nat iona l  l , J i ld l i fe
Refqge.  S ince  gegr ingothapus_ is  inconsp icuous  and
diff icult to cuTtTGtel-Take for commercia'l purposes
and trade are nonexistent.  For Asimina tetramera,
take has not been a problem. CuTfing of-5ra-rches
merely st imulates new growth.  One commercial  nursery
has produced seedl ings,  and has found that the
poten t ia l  hor t i cu l tu ra l  va lue  o f  th is  p lan t  i s  min ima l ,
due to  s low seed l ing  growth  and apparent  d j f f i cu l ty  o f
t ransp l  an t i  ng .

Prov ide  pub l ic  in fo rmat ion  about  the  pawpaws.  Pub l ic
ese sPec ies  '

3 i .  P r o v i d e  i n f o r m a t i o n  t o  p u b l i c  a g e n c i e s .  C o u n t i e s ,
DePartrnent of

Natura' l  Resources, Flor ida Game and Fresh Water Fish
Commission, and other governmental  agencies may have
ju r isd ic t ion  over  land or  ac t i v i t ies  a f fec t ing  the
pawpaws.

3 .
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32. Infonn and enl ist  the assistance of  pr ivate
organizat ions- ing The
N ailfe-ffivancy , garden ct uUs ,' the Fl ori da-Nati ve
Plant Society and its rnember nursery owners, the Hobe
Sound Nature Center,  and the local  prese should be kept
informed of  conservat ion act iv i t ies and needs
concerning these pawpaws. Some of these private groups
may be able to produce sui table educat ion mater ia is;  

'

others may be able to arrange for habitat protection.
Augment natural  populat ions of  l is ted pawpaws. For
Aslmrna tetramera, augmentat ion of  populat ions on
proEecfed-Tend-iF appiopriate becauie' there is litile
prospect for  protect ing addi t ional  s i tes.  For
Deeringothamnus, augrentation procedures represent a
ffi allernative that can be emfloyed after
other fiEasures are exhausted.
4L. Develop reintroduct ion procedures.  For Asimina

o consTilEFh-ow
farge the seedl ings should be before t ransplant ing.
June or July may be the best t ime of year for
t ransplant ing,  due to good prospects for  ra in.  A t r ia l
re introduct ion may be advisable before at tempt ing a
fu l l  sca le  p ro jec t .

42.  Ident i fy pgtent ia l  re introduct ion s i tes.  Survey
i tabl e

reintroduction sTtF-Ensmre aGquate protection of
those si tes.  Hobe Sound Nat ional  t l i Id l i fe Refuge mqy
have a sui table s i te at  the recent ly-acquired Sand Hi l l
t ract .  Reintroduct ion s i tes should be in Palm Beach,
Mar t in ,  and perhaps  St .  Luc ie  Count ies .

43. Hand pol l inate f lowers.  For the two Species of
@ol l inat ion may help produce
norJ seeil

44 .  Co l lec t  seed.  The bes t  co l ' lec t ion  s i tes  wou ld  be
ffiTEs where ' long-term 

survival of the pawpaw is
doubtful  .

45.  Propagate plants.  A south Flor ida nursery produces
ff id ' l ings of  Asimina tetramlr i  using
modern production nrethods, ailiif-h?5 ffi[-rated that
the  seed l ings  t ransp lan t  success fu l l y  in to  na t ive
habitat. The propagation npthod permits the seedlings
to develop stout taproots.

46. Reintroduce plants:  monitor introduct ion success and
mo

ve rooi, iystems
@ubstantial above-grouni stems or
f lower,  so monitor ing of  indiv idual  p lants or permanent
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plots may have to continue at annual or two-year
interva' ls for  5-10 years before conclusions can be
drawn.

5 .  C o n s e r v e  g e r m  p l a s m .  C o l l e c t i o n s  o f  l i v i n g  p l a n t s
ffi ical garciens or arborela'-under

may be
the

auspices of  the Center for  Plant Oonseryat ion.  The
feasibi l i ty of propagating Oeerlngothamnus has not yet
been demonstrated. Long te@ed for any of the
three pawpaws appears to be impossib'le (Moyroud 1985)
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Pr i  o r i  t ies
assigned as

Pr io r i t y  1

Prior i ty 2

Pr io r i t y  3

PART I I I .  IMPLEMENTATION SCHEDULE

in Column 4 of  the fo l lowing Implementat ion Schedule are
fol I ows :

- An action that must be taken to prevent extinction or to
prevent the species f rom decl in ing i r reversibly in the
foreseeable future.

-  An act ion that must be taken to prevent a s igni f icant
decl ine in species populat ionlhabi tat  qual i ty or some
other s igni f icant negat ive impact short  of  ext inct ion.

-  Al l  other act ions necessary to provide for fu l l  recovery
o f  the  spec ies .

Note: Al'l three speci es of pl ants
Implementat ion Schedu1e due
requirements, al though task
when dif ferent.

are addressed col lect ively in the
to thefr similar recovery
prior i t ies are indicated by species
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GENERAL CATEGORIES FOR IMPLEMENTATION SCHEDULES*

Informat lon Gather ing -  I  or  R (research)

1 .  Popu la t ion  s ta tus
2 .  Hab i ta t  s ta tus
3. Habi tat  requirements
4. Management techniques
5. Taxonomic studles
6 .  Demograph ic  s tud ies
7. Propagat ion
B . l l i  grati on
9. Predat ion

10. Compet i t ion
1 1 .  D l s e a s e
12 . Envi ronrnental contami nant
13. Reintroduct ion
14. 0ther informat ion

Management - M

l .  Propagat ion
2. Reintroduct ion
3. Habi tat  maintenance and

, , '4. Predator and competi tor
'  5.  Oepredat ion control

6.  Disease control
7. 0ther management

Acqu is i t ion  -  A

man i pu I ati on
control

educati  on

1 .
2 .
3 .
4 .
5 .
6 .
7 .

0ther - 0

Lease
Easement
Management agreement
Exchange
t{i thdrawa'l
Fee t i t le
0ther

1.  Informat ion and
2. Law enforcement
3 .  Regu la t ions
4.  Admin is t ra t ion

*  (Co lumn L)  -  Pr imar i l y  fo r use by the F ish  and l , l i l d ' l i fe  Serv ice .
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