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PREFACE 

This docunent i s  part  o f  a University o f  Central Florida contract report, "A 

Continuation o f  Base-Line Studies f o r  Eavi ronmental l y  Honi to r ing  Space 

Transportation Systems a t  John F. Kennedy Space Center." 

The en t i re  report consists of four vol unes and an executive sumnary, a l l  

i den t i f i ed  as KSC TR 51-2; NASA CR 163122: 

Vo1 une ! : Terrestr ia l  Comnuni t y  Analysis 

Voiune 11: Chemical Studies o f  Rainfal l  and Soi l  Analysis 

Volume I I I : Part I-- Ichthyological Studies, Ichthyological Survey o f  Lagoonal 

Waters; Part I I--1chthyol ogical Studies, Sai l  f i r 1  Mol l y  

Re produc t i on Study 

Volune I V :  Part I--Threatened and Endangered Species o f  the Kennedy Space 

Center: Marine Tur t le  Studies; Part  XI--Threatened and Endangered 

Species o f  the Kennedy Space Center: Threatened and Endangered 

Birds and Other Threatened and Endangered Forms 

Execut i ve Sunnary 
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TERRESTRIAL CMUNITY ANALYSIS 

The general objectives o f  t h i s  contract were as follows: 

(1 ) t o  characterize and quanti fy sel ected canponents o f  the envirorment ; 

(2) t o  select f ran anon9 the canponents studied those which w u l d  be 
appropriate f o r  the detect ion and assessment of possible 
perturbations induced by fu tu re  NASA operations; 

( 3 )  t o  develop baseline data su f f i c ien t  t o  define normal var ia t ion (i.e., 
changes not associated with NASA ac t i v i t i e s )  i n  those selected 
environment a1 canponents ; and 

(4) t o  determine the kinds and amounts o f  measurements required t o  detect 
and docunent environmental perturbations that  might be caused by 
fu tu re  NASA ac t i v i t i es .  

Two major f i e l d  studies of t e r r e s t r i a l  ecosystems on o r  adjacent t o  
Mer r i t t  Island were conducted and are reported herein. The f i r s t  progran 
continued and elaborated on analysis o f  the vegetative mosaic o f  the island 
reported by Sweet, 1976; Sweet e t  al., i n  press. Results of the plant studies 
are designed t o  be canpl ementary with chemical studies o f  so i l ,  r a i n f a l l ,  and 
the small m m a l  monitoring progran. The ul t imate o b j s t i v e  of the plant work 
was t o  develop d plant c m u n i t y  monitoring program to  operate i n  concart wi th 
other environmental studies i n  support o f  th9 space shut t le  progran o f  the 
1980's. 

P, second progran continued studies o f  small mamnal popul a t  ions i n i t i a t e d  
by Ehrhart (1976). This invest igat ion was conducted i n  four areas that  were 
also included i n  the plan: c m u n i t y  analysis. Information derived fran t h i s  
wrk w i l l  u l t imate ly  permit the dynamics c f  these small mamnal s t o  be bet ter  
understood, and natural va > ia t ions i n  t h e i r  abundance t o  be d:scerned from 
those resu l t ing from man': ac t i v i t i es .  



PLANT COMMUNITY ANALYSIS 

In t roduc t i on  

A comnunity analys is  was necessary f o r  developnent o f  a data base w i th  
which base-1 i n e  studies might be compared i n  f u t u r e  years. F i e l d  work was 
begun i n  June 1976. Uetiands i n  the M e r r i t t  I s l and  complex were re jec ted  for  
a p lan t  community monitor ing program because water management programs such as 
mosquito contro l ,  and natura l  var ia t ions  i n  r a i n f a l l ,  con t r ibu te  t o  great pliy- 
s i c a l  v a r i a t i o n  i n  these systems, magnifying the  b i o t i c  v a r i a t i o n  r e l a t i v e  t o  
1.191 and, we1 1-drained sites. Accordingly, t he  p lan t  comnuni t y  analys is  was 
1 im i ted  t o  upland si ies. 

I n i t i a l l y ,  30 study areas were designated f o r  sampl i n y  on o r  adJacent t o  
M e r r i t t  Island, a n t i c i p a t i n g  t h a t  some areas as f a r  west as Orlando would be 
included i n  the  study t o  fos te r  an understanding GT Lhe successional and 
community s i m i l a r i t i e s  and d i f ferences arnong i s l a n d  and mainland s i tes.  Stiidy 
areas were opera t iona l ly  p lant  comnuni t i e s  re1 a t i v e l y  f ree  o f  logging, yraziny 
and c lea r ing  operdtions w i th in  the  l a s t  15 years. 

The vegetat ion analysis was desi yned t o  y i e l d  a quan t i t a t i ve  descr ip t ion  
and ecological  explanat icn of  the  major types of upland vegetat ion found on or  
near M e r r i t t  Island. Subsequent changes i n  the vegetat ion could be evaluated 
w i t h  t h e  benef i t  o f  the  temporally establ ished data base. 

Casual examination o f  the landscape revealed 3 complex i n t e r d i g i t a t i o n  of 
obviously d i f f e r e n t  types o f  p l  ant communities. F i e l d  observation sugyested 
t h a t  many o f  these areas were r e l a t i v e l y  stable; whereas, a small propor t ion 
o f  the stands were undergoing rap id  successional change. S u ~ ~ e s s i o n  i s  uni -  
d i r e c t i o n a l  change i n  the  p lan t  comnuni t y  whereby species are replaced. Two 
o r  more temporary conxiunities may e x i s t  i n  the same space but  a t  d i f f e ren t  
t imes i n  the  course o f  the  cornun i t ies  reaching a r e l a t i v e  steady-state (near 
c l  imax condi t ion) .  Dif ferences i n  com~nuni t i e s  nearing c l  imax r e f l e c t  d i f f e r -  
ences i n  envirormental condit ions. The p lan t  coni?:~nity i s  pt'rhaps the best 
i n d i c a t o r  o f  the  po ten t i a l  o f  the  ervironment t o  support b i o t i c  a c t i v i t j  
(Daubermi ? 1958:32-33). It i s  importdnt here t o  r e a l i z e  tha t  each d i f f e ren t  
cot~imuni t y  type possesses a unique and s t1  1 ! undefined tolerance o r  suscepti- 
b i  1 i t y  t o  per tu rba t ion  by aerospace operations. 

I d e n t i f i c a t i o n ,  c l a s s i f i c a t i o n  and 2escr ip t ion  o f  p lan t  communities are 
the  subjects o f  a vast 1 i t e r a t u r e  i n  marly languages. Perlicps the most useful 
sunmary may be found i n  a recer~ t  handbook edi ted by Whittaker (1973). 

Two major schools o f  thought e x i s t  w i th  reference t o  coirmuni t ies .  The 
" c o ~ t i n u u n "  school views the d e f i n i t i o n  o f  communities and t h e i r  boundaries ,:s 
arb,  t ra ry ,  contendins tna t  co~m~uni t i e s  are continuous (no t  d isc re te)  (Cur t i s  
1959, Mclntosh 1967; Gleason 1926). Daubenmire (1966, 1968), i n  contrast,  
argue3 for  the recogni t ion o f  d isc re te  comnuni t ies  i n  natura l  landscapes. 
Daubenmire as  wel l  as Langford and Buel l  (1969) represent the "associat ion" 
school. Beals (1969) has o f fe red  evidence tha t  e i t h e r  d isc re te  or  continuous 
vegetat ional u n i t s  may be nranifeste? iinder d i f f e r e n t  envi rotimental condit ions. 



The viewpoint assumed i n  t h i s  work was t h a t  vegetation ex i s t s  as a con- 
t i n u u -  For p rac t i ca l  purposes, however, the  p lan t  mosaic was recognized as 
e x i s t i n g  i n  somewhat d i sc re te  un i t s  repeat ing themselves i n  space ( l i v e  oak 
bannocks, e,g., occur as d i sc re te  u n i t s )  and ti.* (succession which fo l lows a 
disturbance nil 1 y i e l d  another s im i l  ar comnuni ty ) .  

Objectives 

The ob jec t ives  o f  t h i s  study were: 

1. To map t h e  e x i s t i n g  p l  ant comnuni t'es on KSC property. 

2. To d e l i m i t  approximately 30 r e l a t i v e l y  undisturbed stands representat ive 
o f  s i x  p lan t  cocrmunity types as reference points  t o  i n t e r p r e t  the upland 
vegetat ion canplex o f  M e r r i t t  Is land and v i c i n i t y .  

3. To develop a qdanti t a t i v e  data bdse f o r  the  s i g n i f i c a n t  p l  ants o f  the  
stands under study. More speci f i ca l  1 y, t o  estimate density,  frequency dnd 
basal area f o r  t r e e  species; t o  est imate coverage, frequency and densi ty  
f o r  shrub species; and t o  estimate coverage and frequency f o r  herbaceous 
pl ants. 

4. To prepare dominance-diversi t y  curves f o r  t r e e  and shrub components, based 
on density,  basal area, and impcrtance values, t o  evaluate f u t u r e  changes 
i n  the  vegetation. 

5. To se lec t  10 "reference" stands fo r  cont inuing study from among the  
approximately 30 areas del imi ted i n  f u l f i  1 lment o f  ob jec t i ve  1. 

6. To es tab l i sh  a ser ies of permanent l i n e  transects i n  t h e  10 designated 
rccarence stands from r h i c h  t o  document cond i t ion  and t rend o f  the 
, ,getation. 

L i t e r a t u r e  Review 

Numerous studies on the  p lan t  ecology of F lo r ida  have been pub1 i s h a .  
The focus o f  t h i s  b r i e f  review wi l l  be the community types i d e n t i f i e d  t o  bc of  
major L ..lcern on up1 and s i t e s  of M e r r i t t  Is1 2nd and east cent ra l  F lo r ida :  
hamn.wks, pine fl atwoods, sand pine scrub, coastal  scrub, coastal strand anti 
c ' :s;al dunes. 

H m o c C  has f o r  many years re fer red  t o  ce r ta in  hardwood fo res ts  o f  t h e  
Southea5i and F lo r i da  (Harper 1305; 1914). Laessle (1942) and Monk (1965) 
r e s t r i c t e d  the  term hamnock t o  forests composed o f  evergreen (predominately) 
an*.' deciduous hardwoods growing on s i t es  t h a t  are not seasonal l y  o r  per iodi -  
a 1  l y  flooded. The middle F lo r ida  ham~iock b e l t  was one o f  Harper's (1914) 



geographic divisions. According t o  h ~ s  data, from 66 t o  74 percent of the 
species were evergreen i n  habit. I n  describing t h e  vegetat ion of cent ra l  
Flor ida, Harper (1921) mentioned low hamnocks, sandy hamnocks, and hamocks on 

% # 

she1 1 mounds ( t rop i ca l  hmmocks). Low h m o c k s ,  t rop i ca l  harmocks, Cape Sable 
Hammocks and Key Hamnocks were c i t e d  as present i n  south F lor ida  (Harper 
1927). H m o c k  formation on o l d  dune 1 ines was discussed by Kurtz ( 1 9 4 )  He 
re fe r red  t o  "spruce-pine hamnocks" jspruce pine = sand pine) i n  h i s  descrip- 
t i o n  o f  Daytona Beach. Elsewhere i n  h i s  motlograph, Kurtz re fe rs  t o  magnol i a  
and magnol is-beech tl imax forests. Laessl e (1942) presented species 1 i s t s  and 
;me desc r ip t i ve  data f ran  xer ic ,  mesic and hydr ic  h m o c k s  o f  the We1 aka area 
near Gainesvil le. The re1 at ionship between hamnock t r e e  species and pH was 
studied by DeVall (1943). 

Alexander (1955) presented evidence tha t  low hamocks o f  sorithern Flor i- la 
probably develop on s i t e s  previously vegetated by red mangrove. de a1 so 
suggested t h a t  low hamnocks develop i n t o  high, t rop i ca l  hamnocks. High 
h m o c k s  i n  the  Miami and Pinecrest areas were show t o  be p r imar i l y  subtropi-  
ca l  w i th  regard t o  p l  ant species a f f i n i t y  (A1 exander 1958a). A1 exander 
(1958b) presented a species 1 i s t  and transect data t o  support c l  assi f i c a t  iori 
o f  the  Pompano Beach hamnock as a scbtropical coastal hamnock. He indicated 
t h a t  some of t he  h m o c k  occurred on o ld  dunes. Laessle (1958b) returned t o  
the  area o f  h i s  previvus studies and established permaner t quadrants i n  1951. 
I n  discussing c m u n i t i e s ,  he ?resented data based on samples from a xe r i c  
1 ive-oak hammock. He observed tha t  i n  the absence o f  f i r e ,  hamnock t r e e  
species spread i n t o  surrounding flatwoods. A mesic h m o c k  and an adjacent 
sandh i l l  comnunity were studied by Monk (1960). He gave data or! s o i l  proper- 
t i e s  and p ian t  d i s t r i b u t i o n  along a transect across the  two comnunity types. 
Monk suggested tha t  hamnocks can r e s i s t  f i r e s  and maintain themselves them- 
selves. Laessle and Monk (1961) sbnpled e ight  l ive-oak (Quercus v i r  in iana) 
hammocks i n  north-east Flor ida. They provided data on d e n s ~ t y  an*ea 
of t r e e  species and concluded t h a t  succession i n  the  area leads t o  a mesic 
hammock. 

A d e f i n i t i v e  study o f  southern mixed hardw~od forests of nor th centra l  
F lo r i da  was reported by Monk (1965). He defined these forests as being mixed 
deciduous and evergreen on s i t e s  not flooded per iod ica l ly .  These fo res ts  
stands achieved best developnent where limestone arid phosphatic deposits ouf.- 
crop. Other s i t e s  long protected frm f i r e  dlso slipported the  mixed hardwood 
forests. :bnk regarded these forests t o  be the c l  imatic climax o f  the region. 
Among t h e  data presented i n  support o f  h i s  conclusions were species l i s t s ,  
average importance values, and species occurrence wi th  reference t o  posi t io t l  
on t h e  moisture gradient. I n c l  uded i n  the study were trees, shrubs and herbs. 
Monk (1968) fu r the r  defined the southern mixed hardwoods by demonstratirlg that  
deciduous t rees predominated on mssic and wet s i tes ,  and t h a t  evergreen trees 
were most prominent on dry, s t e r i l e  si tes. 

,4lexander (1967) reported on a re-analysis o f  a h m o c k  near M i a n i .  D { ! t a  
on fr2quency. d e n s ~ t y  and basal area o f  t rees from samples taken i n  1940 ant1 
1964 were compared. I t  was concluded tha t  t h i s  t rop i ca l  hamnock renained 
re1 a t i v e l y  unchanged over the period o f  study. I n  contrast,  a surrounding 



\ 
pineland had undergone succession and evolved toward the t rop i ca l  hamnock. 
Long (1974) mentioned h m o c k s  i n  the  everglades region as dense fo res ts  i n  
small areas. He l i s t e d  the important p lan t  species. Likewise, Mohlenbrock 
(1976) l i s t e d  t h e  dominant p lants i n  h m o c k s  of t h e  Ocala National Forest. 
An extremely important re-analysis o f  Laessle's permanent p l o t s  on the  k i a k a  
area has been reported by Veno (1976). She studied the  mesic arid xe r i c  
hammocks and described changes over the past twenty years (1951 t o  1972). No 
new species had become establ ished i n  e i t h e r  the  mesic o r  xe r i c  hamnocks. 
However, the xer ic  hannock was changing toward a more mesic form. She used 
changes i n  importance values of species between 1951 and 1972 t o  quant i fy  
stand dynanics. 

Sweet (1976) gives a species l i s t  and quan t i t a t i ve  data from Happy 
Hammock on M e r r i t t  Is1 and. Richardson (1977) has reviewed the  l i t e r a t u r e  on 
hamnock vegetation o f  south F lo r ida  and c i t e d  references beginning i n  1773. 
He discussed species composition and successional re1 at ionshi  ps o f  low and 
t rop i ca l  h m o c k s  o f  Palm Beach County. Austin e t  a\. (1977) discussed h is -  
t o r i c  changes i n  hammocks on b a r r i e r  is lands and i n t e r i o r  s i t e s  near Boca 
Raton. Recently, Delcourt and i le lcour t  (1977) have presented evidence on t h e  
nature o f  presettlement mesic hamnock fo res ts  i n  nor th F lo r ida  based on data 
f ran  t h e  General Land Of f i ce  Survey records o f  1824-1825. Thqy argued t h a t  
contemporary examples o f  southern mixed hardwoods (sense o f  Monk 1965) were 
indeed climax vegetation f o r  t h a t  region. However, these fo res ts  were not 
d i r e c t l y  comparabl e t o  the preset t l  ement mesic hamnocks. Rather, contemporary 
southern mixed hardwoods are the  r e s u l t  o f  post-settlement modi f i ca t ion  by 
se lec t ive  c u t t i t ~ g  and f i r e  preventation. Gene1 1 e and FI eming (1S78) provided 
a f l o r i s t i c  survey o f  "The H m o c k "  a t  Dunedin (Lat i tude 28' N). 

Pine F l  atwoods 

Bartram (1791) probably coined the  t - . m  flatwoods i n  h i s  reference t o  
p ine  comnuni t i e s  maintained by recurrent  f i r es .  Contemporary usage i n c l  udes 
flatwoods or  pine f l  atwoods. Harper (1914) described f l  atwoods as open 
forests o f  longleaf pine, saw palmetto, g a l i  berry, and wiregrass. One o f  h i s  
geographic d iv is ions  was middle F lor ida  flatwoods. Pine f l  atwoods were noted 
t o  be dominated by a species o f  pine, e i t he r  longleaf,  slash o r  pond pine 
(Cano 1917). With reference t o  centra l  Flor ida, Harper (1921) d i  st! ngui shed 
among open f l  atwoods, palmetto f l  atnoods and high pine 1 and. He observed tha t  
M e r r i t t  Is land had la rge areas o f  flatwoods s im i la r  t o  Osceola County; how- 
ever, only s l  ash pine occurred there. I n  south F lor ida ,  Harper (1927) 
reported on high pine 1 and, flatwoods and Miami pine1 ands. Pessin (1933) d is -  
cussed the pine forests o f  the lower Gul f  Coastal P la in  wi th some emphasis on 
the  r o l e  o f  s o i l  condit ions i n  the  determination of species composition and 
successional re1 ations. Pine1 ands o f  the We1 aka area were d iv ided i n t o  three 
main types: longleaf  pine flatwoods, pond pine and f e t t e r  bush flatwoods and 
slash pine f l  atnoods (Laessle 1942). 

Edmisten (1963) reviewed the  h i s t o r i c a l  data on pine flatwoods and con- 
f i rmed the r o l e  o f  s o i l  and drainage factors i n  favor ing the establ ishment o f  
e i t he r  long1 eaf, slash or  pond pine f l  atwoods. Unfortunately, h i s  
quant i ta t ive  



data were l i m i t e d  t o  species presence ( X )  tabulations. Honk (1968) d l v f d d  
the  fl atwods complex {n to  th ree phases: longleaf,  slash and pond pine. Long 
(1974) divided south F l  o r l da  fl atwoods as d ry  pine1 ands and net  p ine l  ands. a ,  

Quant i ta t ive  data on an old-growth stand o f  slash p ine were given by Hebb and 
Clewel l (1976). Mohlenbrock (1976) l i s t e d  the  p lan t  species from pine f l a t -  
woods o f  t h e  Ocala National Forest. Richardson (1977) found "regu:arM f l a t -  
woods, scrubby f l  atwoods and low f l  atwoods t o  be present i n  Palm Beach County. 

Sand Pine Scrub 

The 1 i te ra tu re  on sand pine scrub extends back t o  Harper's (1914) account 
of t h e  west F lo r ida  coast s t r ip .  I n  h i s  subsequent treatment o f  cent ra l  
F1 or ida  vegetat ion (Harper 1921 j, he d i s c ~ s s e d  scrub w i th  sand pine on P le is -  
tocene sands near Mims. Harper (1927) included p lant  species l i s t s ,  photo- 
graphs and discussion o f  scrub (= sand pine scrub) i n  h i s  work deal i n g  w i th  
vegetation o f  south Florida. Mulvania (1931) studies a transect which 
extended through a stand o f  sandpine scrub t o  a lake margln. He concluded 
tha t  water re la t i ons  were important i n  determining t h e  d is t . r ibu t ion  o f  t h e  
scrub. Webber (1935) referred t o  sand pine scrub as "scrub" or  the "F lor ida  
scrub". He discussed t h e  response o f  scrubs t o  f i r e s ,  fe8tures of t h e i r  s o i l s  
and t h e i r  microcl imate. Scrub comnuni t i  es on the  Uel aka Area were described 
by Laessl e (1942). He offered some hypotheses r e g a r d i ~  the successional 
re lat ionships o f  scrub t o  other comnuni ty types. The co r re la t i on  of coastal 
stands of sand pine scrub w i th  o l d  dune 1 ines was extremely wel l  documented by 
Kurtz (1942). 

Laessl e (1958a) presented t h e  d e f i n i t i v e  treatment o f  sand pine scrub i n  
Flor ida. He concluded t h a t  sand pine scrub i s  a f i re-maintained c m u n i t y  
and, i n  the  absence of f i r e ,  succession procedes i n  t h e  d i r e c t i o n  of a xe r i c  
hammock dominated by scrub oaks. Laessle (1967) concluded t h a t  sand pine 
scrubs tha t  nere protected f r a n  f i r e  may lose t h e i r  sand pine a f t e r  70-100 
years, because the pine regenerates poorly i n  the absence of f i re .  However, 
Laessl e pointed out succession toward h m o c k  condi t ions does not a1 ways 
fol low. Monk (1968) t reated sand pine scrub as a f i re-maintained successional 
c m u n i t y .  A l i s t  o f  plants frm the Big Scrub near Ocala was provided by 
Mohl enbrock (1976). Veno (1976) tested Laessl e' s hypothesi s of successional 
convergence of sand pine scrub toward a mesophytic hardwood forest. She 
concluded the scrub had not converged toward a mesophytic hardwood fores t  i n  
t h e  20 years since Laessle had taken measurements. Richardson 11977) noted 
tha t  coastal sandpine scrv', A i c h  sustained annual o r  mu1 t i -annual burns 
sh i f ted  t o  an oak-palmetto scrub. 

Coastal Scrub 

Coastal scrub was included i n  Harper's (1914) geographical d iv is ions :  
west F lor ida  coast s t r i p  and east f l o r i d a  coast s t r i p .  He l i s t e d  the t yp i ca l  
plant species found on o ld  dunes away from the beach. Harper (1921) described 
coastal scrub on dunes near tnc ocean as vdst  t h i cke ts  of saw palmetto. No 



reference was made t o  coastal scrub i n  Harper's (1927) discussSon o f  the  vege- 
t a t i o n  o f  south Florida. Kurtz  (1942) l i s t e d  the  p lants comnon t o  the  palm- 
e t t o  zone near Jup i te r  Island. The coastal scrub and coastal strand were not 
t reeted as separate canmuni t y  types. However, coastal  scrub was c l e a r l y  iden- 
t i f i e d  a t  Crescent Beach. Richardson (1977) included coastal scrub w i th  sand 
pine scrub. 

Coastal Strand 

Coastal str3nd vegetation was not t rea ted as a c m u n i t y  type by Harper 
(1914; 1921; 1927). A1 though not wel l  defined, he does s ing le  out cactus 
th i cke ts  (Harper 1927:98) as d i s t i n c t  frun dune vegetat ion and the  scrub o r  
sand p ine scrub of t he  coastal zone. Kurtx (1942:27) described coastal strand 
vegetation a t  Cape Canaveral, bu t  d i d  not r e f e r  t o  it as coastal strand. With 
reference t o  Crescent Beach, Kurtz (1942:48) described the  sheared or  hedged 
appearance of coastal strand. He l i s t e d  the species encountered .;n coastal  
strand vegetation a1 ong seven coastal beaches o f  Florida. Oosting (1954) 
discussed t h e  mari t ime strand vegetation of t h e  Southeastern W t e d  States. 
He, perhaps fo r  the  f i r s t  t ime i n  1 i t a ra tu re ,  separated the coastal dune 
(tree1 ess) vegetation from t h e  adjacent t h i c k e t  and woodl and strand vegeta- 
t ion.  His t h i c k e t  and th i cke t  woodland c m u n i t y  types best describe the 
coastal strand. A p r o f i l e  of Pmoano Beach showed the  coastal strand as 
"scrub th icket "  (Alexander 1958b). Long (1974: -eferred t o  the  Coastal Dune 
and Strand Formation as one o f  t h e  most d i s t i n t - i v e  p lant  comnunities i n  
southern Fl orida. Richardson (1977) indicated tha t  most studies of coastal 
vegetation lumped strand comnunities with t h e  beach areas. He suggested t h e  
species composition was s u f f i c i e n t l y  d i s t i n c t  t o  warrant a d i s t i n c t  status. 
Richardson noted, as had Harper (1921), t h a t  saw palmetto (Sereno r e  ens) was 
a daninant species. Strand vegetation was mapped f o r  s e v e r ~ s f i o r i d a  
s i t e s  by Austin e t  al .  (1977). 

Coestal Dunes 

Coastal dune communities have long been recogni zed as d i s t i n c t  (Harper 
1913; 1921; 1927). Kurtz, (1942) described the zonations o f  p lan t  species a t  
seven s i t e s  on the  east coast of F lo r ida  and two s i t e s  on t h e  Gulf coast. 
Cape Canaveral was i n c l  uded mong h i s  studies. Coastal dune vegetation o f  
F lo r ida  and the  southeastern United States was discussed by Oosting (1954). 
Boyce (1954) documented the impact of s a l t  spray on the coastal dune conmun- 
i t y .  According t o  Long (1974). the  species composition o f  t he  coastal dune 
comnuni t i e s  are remarkably uniform and general ly s im i l  ar i n  the Caribbean 
basin. I n  Palm Beach County, Richardson (1977) noted t h e  coastal dune comnun- 
i t y  might be described i n  terms of zones vhich coincide w i th  the  fore, middle 
and upper dunes. Austin e t  al .  (1977) p~esented desc r ip t i ve  data on coastal 
dune comnunities near Boca Raton. 



Methods and Mater ia ls  

Vegetat i on Mappi n9 

A combination o f  ground t r u t h  observations and o f  i n te rp re ta t i on  of 
recent a e r i a l  photography was used t o  develop a map of t he  vegetation o f  
M e r r i t t  Island. Previously published low reso lu t i on  maps o f  the p lan t  comnun- 
i t i e s  of M e r r i t t  I s land were studied (KUchler 1964; Davis 1967). I n  addit ion, 
the  de ta i l ed  map o f  p lan t  comnunities i n  the v i c i n i t y  o f  the Shut t le  Rgnway 
was consulted (Sweet 1976). An in tens ive  ground reconnaissance o f  the  i s land  
was conducted from 1976 t o  1979. F ina l l y ,  t h e  d i s t r i b u t i o n  o f  p lant  comnuni- 
t i e s  as revealed by c o l o r  i n f ra red  imagery was determined. This imagery 
resul t ed  from f l  igh ts  over M e r r i t t  I s 1  and i n  August and September, 1978. 

The c l a s s i f i c a t i o n  o f  p lan t  community types d iv ided the  landscape of 
Merr i  tt I s1  and i n t o  these broad categories: up1 and comnuni t i e s ,  c i t r u s  
groves, und i f fe rent ia ted  wetl ands dominated by woody p lants and undif feren- 
t i a t e d  wetl ands domfnated by non-woo* plants. Up1 and comnunities were 
f u r t h e r  sub-di vided pr imar i  l y  on the  basi s o f  growth-form o r  physiognonly. 
These comnu~i t i e s  were: hammock ( f o r e s t s  dominated by broad1 eafed evergreen 
species), pine flatwoods, coastal scrub, coastal strand and coastal dunes. 
Another up1 and conmuni ty included i n  the vegetation analysis, sand pine scrub, 
occurred on krritt Is land a t  two locat ions. Neither o f  these stands was 
la rge  enough t o  sample o r  t o  ind ica te  on the vegetat ion map. 

The f i n a l  map was prepared a t  a scale o f  1:60,000. Cornunity types were 
designated i n  contrast ing colors. 

Plant  Comnuni t y  Analysis 

Select ion o f  Study Area 

From thcse community types i d e n t i f i e d  on the  vegetation map, hamnocks , 
pine f l a t w o d s ,  coastal scrub, coastal strand and coastal dunes were dcsig- 
nated f o r  more deta i led  community analysis. An addi t ional  community type, 
sand pine scrub, was selected f o r  study because o f  i t s  wide-spread occurrence 
immediately west o f  the  Indian River i n  Brevard County. Several disturbed 
stands o f  sand pine scrub do, i n  fac t ,  e x i s t  on M e r r i t t  I s land and Cape Cana- 
veral . 

F i e l d  t r i p s  were made t o  potent ia l  study areas w i th in  the known d i s t r i b u -  
t i o n  of the  community types t o  i d e n t i f y  su i tab le  stands. Thirty-one stands 
were sub,ectively selected f o r  study. The d i s t r i b u t i o n  o f  the stands among 
the comnunity types was: hamnocks (9 ) ,  pine flatwoods (5), sand pine scrub 
(6) ,  coas2al scrub (6),  coastal strand (2) and coastal dunes (3). Most o f  the 
stands occupied several acres o f  r e l a t i v e l y  homogeneous landscape i n  terms o f  
re1 i e f ,  soi 1 s and drainage. Plant  d i s t r i b u t i o n  and abundance were examined t o  
ensure r e l a t i v e  un i fonn i ty  among the ground, shrub and t r e e  layers. Areas 
w i th  evidence o f  recent disturbances, e.g., grazing, se lec t ive  c u t t i n g  o f  
trees, ,in* f i r e ,  were not sampled. 



Sampl i ng Met hods 

Sanple points w i th in  stands were ob jec t i ve l y  selected. As a mbtter o f  
convenience, i n  some very uniform stands, systematic sampl i ng  was done. 
Regardless of t he  proc?dure, t he  overa l l  o b j e c t i v i t y  o f  the  sanpl ing  process 
seemed t o  j u s t i f y  treatment of the  data as random samples from h i c h  sample 
means and measures o f  va r ia t i on  m u  be calculated. 

Trees were sampled i n  a1 1 stands by the  point-centered quarter method 
(Cottan and Cur t is  1956). Points were located along compass bearings. A t  
each sdmple point,  four quarters were i d e n t i f i e d  and the  distance was measured 
from t h e  po in t  t o  t h e  nearest t r e e  i n  each quarter (bpend ix  Figure 1 ) .  Thus, 
four  observations were made a t  each point  and each observation irrcudai the 
nearest t r e e  species, t h e  distance t o  i t  and t h e  diameter. ( a t  4 1/2 feet;) 
breast h igh (dbh). Trees were def ined as species capable o f  reaching the  sub- 
canopy or canopy and o f  2.5 centimeters o r  greater  dbh. 

Data reduct ion o f  the  sample r e s u l t s  was ca r r i ed  out as described i n  
Cottan and Curt i  s (1956) and Muel 1 er-Dmbois and E l  1 enberg (1974: 111-120). 
Prel iminary samples indicated t h a t  30 sample points gave s t a t i s t i c a l l y  r e l i -  
able data. 

The ca l  cul a t i on  of importance values f o r  t r e e  species was based on Cottam 
and Cur t i s  (1956) and Whittaker (1965). Importance value ( I Y )  i s  equal t o  t h e  
sun o f  the r e l a t i v e  density, frequency, and dominance. Importance value o f  a 
species may reach a maximun o f  300 if only  one s p w i e s  i s  present. 

Re la t ive  Density = Density o f  a species 
Total Density X 100 

Re1 a t i v e  Frequency = Frequency o f  a species among a l l  po in ts  - 
Total frequency of a l l  species X 100 

Re1 a t i v e  Dominance = Basal area o f  a species 
Tota l  basal area o f  a l l  species X 100 

Basal area i s  the  sum of the cross-sectional area (cm2) o f  a p a r t i c u l a r  spec- 
ies. Base1 area i s  calculated as BA = n r 2  and i s  s m e d  over a l l  i nd i v idua ls  
o f  a species. 

Shrubs, t r e e  seedlings and woody vines ( a l l  less  than 2.5 centimeters 
dbh) were sampled by p l o t  arid p lo t less  techniques. I n  hamnocks, these plants 
were sanpled i n  0.5 x 2.0 m p lo t s  centered on the  points used t o  study t h e  
t r e e  1 ayer. Stem counts by species were completed. I n  contrast,  shrubs, t r e e  
seedl i ngs and woody vines 0 5 0  an i n  height  and <2.54 cm centimeters dbh) were 
sampled by point-centered quarter i n  the sand pine scrub and codstal scrub. 
Plants l ess  than 50 cm i n  height were counted i n  0.5 x 1.0 m p lo ts  centered on 
the  smp le  points. P l  ants counted i n  these l a t t e r  p lo t s  included shrubs, t r e e  
seedl i ngs , and hzrbaceous el ement s. 



With the exception L C  trees, a l l  l i f e  forms, i.e., herbs, vines, shrubs 
and t ree  seedl ings, i n  the pine flatwoods, coastal strand and coastal dunes 
were sampled wi th 1 ine transects. Transects (nonnally 15 m i n  length) were 
analyzed by recording t o  the  n c e r s t  - the  in tercept ion  o f  each p l  ant spec- 
ies, These measurements are referred LO as canopy coverage and were reported 
as absolute coverage o r  r e l a t i v e  coverage. Canopy coverage mdy exceed the 
absolute length  o f  the transect o r i ng  t o  the superposition of p lants along the 
transect. 

I n  the hamocks, a 0.5 x 0.2 m p l o t  was nested w i th in  the  0.5 A 2.0 m 
p l o t  t o  simple the  herb layer. Canopy coverage was estimated f o r  each herba- 
ceous p l  ant h o s e  l eaves projected over the 0.5 x 0.2 m area (~aubSm7re 
1359). Canopy coverage i n  t h i s  sense r e f e r s  t o  a two-dimensional p ro jec t i on  
of the  polygon which enclosed the  l e a f  t i p s  o f  the  undisturbed canopies. The 
f o l l  owl ng ranges were adopted: 

Covera;e-C1 ass Range o f  Coverage Yidpoint o f  Range 
0 - 5% 2.5% 

2 5 - 25% 15.0% 
3 25 - 50% 37.5% 
4 50 - 753 62.5% 
5 75 - 95% 85.0% 
6 95 - 100% 97.5% 

Owing t o  overlap o f  canopies, t o t a l  canopy coverage m a y  exceed 100 percent. 

Sampl i ng  methods used i n  the various comnunity types are sumnarized i n  
Tab1 e 1. 

Importance val ues f o r  shrubs, t r e e  seed1 ings, vines and herbaceous p lants 
were based on the  suns o f  r e l a t i v e  densi ty  and r e l a t i v e  frequency c r  r e l a t i v e  
coverage and r e l a t i v e  frequency. Maximun values were 200. 

Jaccard community coe f f i c i en ts  were calculated according t o  Mueller- 
Domboi s and E l  1 enberg (1974: 213) : 

Coef f ic ien t  = c 
a + b + c  X100 

Where c = no. o f  camon species 
a = no. o f  species unique t o  stand 1 
b = no. o f  species unique t o  stand 2 

Reference Stands 

Ear ly  i n  t h e  course o f  the present study, a series of ecosystems were 
selected f o r  long-term study. The u l t imate  ob jec t ive  was use o f  these s i  tes  
as "bench marks" o r  reference points, f o r  judging the  extent and nature of 
change i n  these systems as they are influenced by natural and, a t  leas t  
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po ten t i a l  l y  , man-re1 ated perturbat ions. These s i t e s  have been re fer red  t o  as 
"reference s ~ a n d s  ' (Appendix Table 1, Figure 1). Three o f  these stands are 
h m o c k s ,  three ciine flatwoods, three are coastal  scrub, and one contains both 
coasta l  dune and coastal  strand communities. These areas represent the  mix o f  
up1 and p lan t  coinnuni t i e s  now found on M e r r i t t  I s l and  and the Canaveral Penin- 
si11 a. Final se lec t ion  o f  the  reference stands was based on the judgnent o f  I. 
J. Stout. 

The 1 i ne t r a ~ l s e c t  methodology, coup1 ed w i t h  permanent points,  was sel  ec- 
ted f o r  the study (Larson 1358; Muel ler-Dombois 1974). Wi th in each r e f e ~ e n c e  
stand, f i v e  transects, ~ s c h  15 m i n  l c n f , t h ,  were ob jec t i ve l y  established. 'Fhe 
ends of the  transects were marked w i t h  sect ions o f  re in fo rc ing  rod 1.8 cm dia- 
meter. Each trapsect was nunbered so t h a t  data from between o r  among years 
could be co3pared. 

The quant i ty  and composition o f  the vegetat ion a1 ong the transects were 
determined i n  the plane above: and below a meter tape suspended between the 
t ransect  markers. Areal extent o f  each p lan t  in tercepted by the t ransect  was 
recorAed t o  the nearest cni as "canopy coverage" (Daubenmire 1959). Ind iv idua l  
measurecmts vere taken w i t h  a hand-held ret racta is le tape t o  obta in greater  
accuracy and repeatab i l i t y .  

Canopy coverage o f  wqdy p lants was recorded f o r  a l l  the transects, 
whereas coverage 3 f  herbaceous p lants was ignored except f o r  on the beach 
gr id. This decis ion t o  exclude herbs and grasses was based on two considera- 
t ions. F i r s t ,  i t  uas desi rable t o  be able t o  take readinys on the transects 
i n  any season. By concentrat ing on the  woody plants, one can essen t i a l l y  
ignore the  seasonal dynamics o f  the annual plants, Secondly, the woody p lants 
may be i d e n t i f i e d  w i th  confidence i n  any season whereas the herbs and grasses 
were more l i k e l y  t o  be m i s i d e n t i f i z d  e i t h e r  ear ly  o r  l a t e  i n  t h e i r  l i f e  cycle. 
Annual readings o f  the t ransects were scheduled f c r  Jh ly  o r  August. 

Results 

Vegetation MaplComnuni t y  C l a s s i f i c a t i o n  

The distraibut ion o f  major p lan t  comnunity types on M e r r i t t  I s land and 
Cape Canaveral appears as a complex mosaic (Appendix Figure 2). Upland 
comnuni t i e s  were c l a s s i f i e d  as: hammocks, pine fl atwoods, coastal s r u b ,  
coastal  strand and coast.11 dunes. C i t rus  groves were also desianated among 
the up1 and s i  tes. Wet1 ands were d is t inguished as two general types: wet- 
lands dominated by woody p lants an4 w ~ t l a n d s  dominated by non-wgody plants. 

The fo l low ing sect ion gives scme o f  the b io log i ca l  and substrata1 fea- 
tu res  used ' n de f i n ing  the  p lan t  communities types. 



.o.w 

Figure 1. Terrest r ia l  Comnuni ty  Refe.-ence Stands 



Hmmocks are forests pr imar i ly  dominated by broad1 erfed evergreen trees. - ,  

Typically, three 1 ayers o f  vegetation are found i n  hamnocks. These layers are 
(1) tree, (2) shrub and (3) herb. A well developed t r e e  layer i s  always pre- 
sent and may vary from nine t o  t h i r t y  meters (m) i n  height. Shrub 1 ayers vary 
i n  height from 0.5 t o  3 m. The herb 1 lryer o r  ground 1 ayer may o r  may not be 
well developed i n  east-central F lor ida hamnocks. Some herbaceous plants are 
a1 ways present, hcwever. 

Physical locations o f  harmocks on brritt Island and Cape Canaveral are 
i n  areas that  have had stable s o i l  conditions f o r  long periods. These s i t es  
tend t o  be on the i n t e r i o r  sides o f  ba r r ie r  strands and on higher portions o f  
the sa in  i s1  and. 

Sof ls of hamnocks range from poorly drained t o  n e l l  drained. I n  general, 
on Mer r i t t  Is1 and they are c l sss i f i ed  i n  e i ther  Myakka-Bradenton o r  Copeland- 
Wabasso so i l  associations (Huckle et al. '974). 

Pine Flatmods 

Pine f!  atwoods on Merritt !sl and are dominated by a t ree  lqyer o f  slash 
pine. However, not a l l  flatwoods on the is land have a t ree  layer at t h i s  
time. Past 1 and-use patterns, a1 te ra t ion  of  the incidence and per iod ic i ty  of 
wi ld f i res ,  and select ive cu t t ing  have contr ibuted t o  the reduction i n  pine. 
The shrub layer o f  pine f l  atwoods i s  dominated by saw palmetto. Thus, i n  pro- 
f i l e ,  t w o  1 ayers, pine and palmetto are obvious. Several species of  woody 
p l  ants a1 so occur i n  the shrub layer. A we1 1 developed herb 1 ayer i s  a1 so 
present. 

Flatwoods are extensive on Merritt Island and occur on poor:y drained 
so i l s  that  are r e l a t i v e l y  level .  The so i l s  are normally c lass i f ied i n t o  
Myakka-EauGal 1 ie-Imnokal ee and P i  neda-Wabasso soi 1 assocations (Huckl e e t  a1 . 
1974). 

Coastal Scrub 

The coastal scrub on Mer r i t t  Is1 and and Cape Canaveral i s  hest described 
as an impenetrable th icket  o f  woody plants. I n  p r o f i l e  the comnunity appears 
as one-layer which may vary i n  height f ran one t o  three m. L i t t l e  ground 
1 ayer vegetation i s  present. 

The d i s t r i bu t i on  o f  coastal scrub i s  correlated with areas o f  recent sand 
deposition (e.g., Cape Canaveral ) and excessive drainage. Soi 1 s o f  the coas- 
t a l  scrub s i tes  are c lass i f i ed  i n  the Pa01 a-Pomell o-Astatul a and Canaveral- 
Palm Beach-We1 aka associations (Huck; e e t  a1 . 1974). 



Coastal S t  rand 
t 

Coastal strand vegetation i s  most extensive on Cape Canaveral . E l  sewhere 
on the coast o f  M e r r i t t  I s l and  and the  b a r r i e r  strand bordering Mosquito 
Lagoon, i t occurs as a narrow "strand". The occurrence of strand vegetation 
i s  corre lated w i th  the l i m i t s  of the  salt-spray zone inmediately in land from 

% coastal scrub, the  coast l ine  and coastal dunes. P i i s  community type, as w i t h  
coastal scrub, i s  composed of a dense th i cke t  of woo* plants. I t s  p r o f i l e  i s  
tha t  o f  a r i q g l e  l aye r  which, depending on exposure, ~y be from one t o  four  m 
i n  height. Shrubs an the  eastern margin of t h e  "strand" usual ly  are hedged by 
the s a l t  spray. 

The r e l i e f  o f  the "strand" comnunity may vary from f l a t  t o  s l i g h t l y  
r idged where o l d  dune 1 ines have been stranded by continued sand deposit ion on 
the  ocean side. So i ls  are we1 l drained t o  excessively drained anu dre c lass i -  
f i e d  w i t h i n  the Cznaveral -Palm Beach-We1 aka dssociat ion (Huckle e t  a1 . 1974). 

Coastal Dunes 

Coastal dune vegetation i s  l a rge ly  confined t o  the shorel ine and f ron t  o f  
the  primary dune. A l l  examples of t h i s  comnunity ex i s t  w i t h i n  the  s a l t  spray 
zone. The vegetation appears as one layer  of grass, herbs, and dwarf shrubs. 
The s o i l s  are clasr,;f ied w i t h i n  the  Canaveral -Palm Beach-We1 aka associat ion 
(Huckle e t  al .  1974). 

Groves 

C i t rus  groves are the only ag r i cu l tu ra l  lands remaining w i t h i n  the  study 
area . 

Wet 1 ands 

Wetlands were defined as those port ions o f  the landscape where s o i l s  were 
saturated w i th  or  inundated by water. Extensive wetlands occur on the western 
por t ion  o f  M e r r i t t  I s land and border the Indian River. No attempt was made t o  
c l a s s i f y  the  wetland vegetation types beyond those dominated by woody p lants 
and non-woody p l  ants. 

Stand Analysis 

Thirty-one stands of s i x  upiand comnunity t v ~ e s  were sampled. tach o f  
these stands represented a point  sample of a widely d i s t r i b u t e d  ecosystm type 
i n  the region o f  Merri tt Is land and east centra l  F lo r ida  (Appendix Figure 3). 
Demonstration o f  simi 1 a r i  t i es and dif ferences among stands o f  a comnunity type 
and between stands of d i f ferent  c o m n i t y  types was a primary goal o f  t,.e 
analysis. Successional re la t ionsh ips  were elaborated on when possible. 



The d i s t r i bu t i on  of hannocks on Mritt Is1 and i s  stawn on the general 
vegetation map (Appendix Figure 2). B r i e f  accounts are iven o f  each hamnwk 
studied. 

Happy Hamnock 

This hamnock had the greatest nunber o f  plant st-ecies (76) milg t he  
stands exa ined (Tabie 2; species l i s t  i n  Aqpendix). The s i t e  was mnes\c 
wi th an organic s o i l  (23.1%) (Table 3). Cation exchange capacity was 
21.2 

Herbaceous vwe ta t  ion was not well develo~ed and the coverage (ca. 
16%) was 1 argely contributed by fe rn  Ne hro le  i s  co rd i fo l  ia ) ,  & i s a m .  
and the grass Opl ismenus (Appendix Tab (l$!&dense shrub lays was 
present a t  15 stems per square meter ( ) (Appendix Table 3; Appendix 
Figure 4). Data on the t r ee  layer are sumnarized i n  Appendix Tables 4 
and 5. -2 a1 palm had the greatest b sal area wi th 4,918 square cent i -  8 meters (cm ) per 100 square meters ( 3 ) and was c losely followed oy l i v e  
oak (3,182). I n  terns o f  importance values, the leading t ree  dominants 
were sabal palm, 1 ancewood and 1 i v e  oak. The danfnancedivers i ty curve 
f o r  the t ree layer i s  shown i n  Appendix Figure 5. Size-frequency d i s t r i -  
butions o f  t ree  species wi th 20 o r  more indiv iduals included i n  the  
sample are shown i n  Appendix Figures 6, 7, 8, and 9. Most o f  the c m o n  
trees were i n  the dibneter class from 2.5 - 10.2 cm (1-4 in.). 

Indian River Hanmock 

This hamnock i s  located nest o f  the Indian River i n  the north-west 
corner of the junct ion o f  Routes 405 and 1 (Appendix F igwe  3). The s l t e  
:.ras qui te hydric and had the most organic s o i l  (36%) anong the hannocks 
(Table 3). Cation exchange capacity was 29.9. A mini~iiun o f  58 p lant  
species were on the s i t e  (Table 2; species l i s t  i n  Appendix). 

Herbaceous cover was abundant (ca. 53%) and on a r e l a t i v e  basis the 
fe rn  Ne hrcile i s  accounted f o r  56 percent (Appendix Table 6). Seventeen -5-8 species o s rzs, tree seedlings 2nd vines were present a t  an overal l  
density of 13 s tms  per m2 (Appendix Table 7). A high density (4.6 per 
m2) o f  sabal pa!m seed1 ings was r~otenorthy. Dominance re1 ations among 
the shrub species are shown i n  Appendix Figure 10. Absolute and r e l a t i v e  
estimates o f  density, frequency and basal area f o r  the trees o f  the 
Indian River Hammock are s m a r i  zed i n  Appendix Tab1 e t! and 9. Leading 
t r ee  dminants included punpkin ash (Fraxinus tomentosa), sabal palm and 
red map1 e.. S i  ze-frequency d i  s t r i  but i o m a s a 6 a 7 p a i m a n d  punpkin ash 
are given i n  Append'x Figures 11 and 12. The reproductive success o f  
punpkir! ash was apparent f ran the observed rapge i n  indiv idual  s ize 
classes. A dominance-diversity curve f o r  the t ree layer i s  shown i n  
Appendix Figure 13. 
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J un i per Hamnoc k 

This hamnock had a r e l a t i v e l y  low nunber (42) o f  p lan t  swfes 
(Table 2; species l i s t  i n  Appendix). The s i t e  was mesic w i th  an organic 
s o i l  (16%) (Table 3). Cation exchange capacity was 17.4. 

Herbaceous cover was estimated t o  be ca. 34 percent (Appendix Table 
10). The ground laye r  was dominated by sedges and grasses, and probably 
indicated past disturbance. The densi ty  o f  shrubs, t r e e  seedlings and 
vines was 9.25 per n? (Appendix Table 11). The h o l l y  ( I l e x  vomitoria) 
was the  most comnon shrub (3.1 per  m2). No seedlings o m n m  
noted. The domi nance-diversi ty curve i s  shown i n  Appendix Figure 14. 
Density, frequency and dominance-diversity measures on the t r e e  layer  are 
sumnarized i n  Appendix Tables 12 and 13 and Appendix Figure 15. Sabal 
palm was the leading dominant i n  terms o f  density, f r e q ~ e n c y  and basal 
area (1472 cm2 per 100 m2) and ranked t h i r d  i n  t e n s  o f  importance 
valge. Size-frequency d i s t r i b u t i o n s  of sabal palm and I l e x  are  given i n  

-7 
Appendix Figures 16 and 17. - I l e x ,  as opposed t o  sabal, IS l a rge ly  
represented by small (2.5-5.0 cm diam.) individuals. 

Ross' Hamnock 

This hamnock had a minimum o f  47 p lan t  species (Table 2; species 
1 ; s t  i n  Appendix). The s i t e  was x e r i c  w i th  a mineral s o i l  (organic 
mat ter  0.9%) and the lowest ca t i on  exchange capacity among the hamocks 
studied (Table 3). 

Herbaceous vegetation was poorly developed and coverage (8%) was 
meager (Appendix Tab1 e 14). Fourteen species o f  sprubs, t r e e  seed1 ings 
and vines were recorded a t  a stem densi ty  of 9.6 PC.- m2 (Appendix Table 
15). Seed1 ings o f  l au re l  oak and sabal palm were p -3minent i n  terms o f  
densi t y  and frequency o f  occurrence. Dominance-d i vet-si t y  re1 at ions are 
shown i n  Appendix Figure 18. Density, frequency and dominance-diversity 
r e l a t i o n s  f o r  the t r e s  layer  are given i n  Appendix Tables 16 and 17 and 
Appendix Figure 19. The leading dominant was l a u r e l  oak w i t h  a basal 
area c f  ;,993 cm2 per 100 rn2. Eoth sabal palm and laure l  oak showed a 
wide range i n  s ize  c!asses, however the  continued prominance o f  l au re l  
oak appeared t o  be assured by i t s  repmduct ive success (Appendix Figures 
20 and 21). 

Route 3 Hamnock 

This hamnock had a r e l a t i v ~ i y  la rge number o f  p lan t  species (63) 
(TaSle 2; species l i s t  i n  Appendix). The s i t e  was somewhat mesic w i th  a 
f a i r  amounr (10.5%) o f  organic matter i n  the s o i l  (Table 3). Cation 
exchange capacity was 16.5. 



Herbaceous cover amounted t o  ca. 10 percent (Appendix Table 18). 
Shrubs, t ree  seed1 inys and vines were present a t  a densi ty  o f  24 stems 
per in2 (Appendix Table 19). Wild cof fee (2 species) seed1 ings and vines, % F 

e.g. , Toxicodendron, Parthenocissus, Smi lax, and V i  t i s ,  were major con- 
tri butors t o  the shrub 1 ayer densi ty  a n d m i n a n c x e r s i  t y  curve 
(Appendi x F i  gure 22). 0&si ty , frequency and domi nance-di vers i  t y  data on 
the  t r e e  l aye r  are given i n  Appendix Tables 20 and 21 and Appendix Figure 
23. Sabal palm was the  leading dominant w i t h  a basal area o f  7,388 c d  
per 100 3 and a size-frequency d i s t r i b u t i o n  which i n c l  u t i d  i nd i v idua ls  
greater than 43 cm diameter a t  breast height  (dbh) ( I ?  in.) (Appendix 
Figure 24). L i ve  oak basal area was estimated t o  be 2,155 cd per 100 
m2. An examination o f  i t s  s i  ze-frequency d i s t r i b u t i o n  suggested consi- 
derable reproduct ive success and a t rend toward increased dominance i n  
future years (Appendi x F i  gure 25j. 

Indian MOUII~ Hamnock 

This hamncck had 6 minimun oP 41 species o f  p lan ts  (Table 2; species 
1 i s t  i n  Appendix). The s i t e  was xer ic  and the s o i l  was h igh ly  mineral 
(1.4 percent organic matter) i n  composition (Table 3). Cation exchange 
capacity was, however, unusually h igh (23.5) and may have been inf luenced 
by a nearby she l l  mound which was s l i g h t l y  higher i n  elevation. 

The herb layer  was v i r t u a l l y  non-existent. A s ing le  ind iv idua l  of 
Kalanchoe i nnata was encountered i n  the  herb study plots. Shrub, t r e e  %- seed1 inqs an v-ne densi t v  was 10.3 stems Der m2 (Appendix Table 22). 
Cherry i a u r e l  (Prunus car'bl i n i  ana) and f i rdl  s ia  wek '  prominent shrubs on 
the  s i te.  A dominance-diversi t y  curve for shrub Sayer i s  shown i n  
Appendix Figure 26. Density, frequency and d~in inance-divers i ty  re1 a t ions  
amocg the t r e e  species are given i n  Appendix Tables 23 and 24 and Agpen- 
d i x  Figure 27. Persea borbonia was the  leading t r e e  dominant w i t h  a 
basal area o f  1,7- --m2. Tcle s i  ze d i s t r i b u t i o n  of Persea 
i ndi cated a recent h i  s to ry  o f  reproduct ive success (Appendix -28). 
Sabal plam and l i v e  oak a lso - e r e  prominent i n  terms o f  basal area. The 
s i t e  represented a northern l i m i t  i n  F lor ida  f o r  gumbo-l iho (Bursea - sima- 
ruba) , Eugenia foe t i da  and 1 eadwood (Krugiodendron ferreum) . - 

Black Hamnock 

This hammock i s  located nor th o f  Oviedo, F lor ida  near Lake Jessup. 
Drainage was a1 tered by d i t ch ing  many years ago. The number of p lan t  
species present was 72 and was second only t o  Happy Hzmock (76) (Table 
2; species l i s t  i n  Appendix). The s i t e  was hydr ic  and the s o i l  organic 
(12.5%) (Table 3). Cation exchange capacity was 16.3. 

Herbaceous cover (ca. 27%) was wel l  developed (Appendix Table 25). 
A considerably r i c h e r  assemblage o f  herbs was present than appeared i n  
the  sample (See spec4es l i s t  i n  Appendix). Twelve species o f  shrubs, 



t r e e  seed1 ings, and vines were present at  a density o f  3.7 stems per I$. 
(Appendix Table 26). The dominance-diversity curve f o r  t he  shrub laye r  
indicates t h a t  many o f  the  less  common species y ie lded s i m i l a r  importance 
values (Appendix Figure 29). Density , frequency and dominancediversi  t y  
data on the  t r e e  species are sumnarized i n  Appendix Tablns 27 and 8 and 5 Appendix Figure 30. I n  terms of basal area, sabal palm (2,810 cm per 
100 m2) and red maple (1,477 cm per 100 m) were the most important trees. 
The s i z e  d i s t r i b u t i o n  o f  the  sabal palm population i s  show i n  Appendix 
Figure 31. Ind iv idua ls  range i n  s ize from 17-38 cm dbh (7-15 in. dbh). 

Cast le Windy Hamock 

This hammock i s  located on the b a r r i e r  strand between the A t lan t i c  
Ocean and Mosquito Lagoon i n  Volusia County (Canaveral National Sea- 
shore). The minimum nunber o f  p lan t  species present i s  56 (Table 2; 
species l i s t  i n  Appendix). The s i t e  was a she l l  mound, and the  s o i l  i s  
8.3 percent organic (Table 3). Cation exchange capacity i s  f a i r l y  h igh  
a t  14.3. 

A poor ly  developed herbaceous layer  ( s i x  percent cover) was present 
(Appendix Table 29). An unusually high sten count o f  shrbs, t r e e  seed- 
l i n g s  and vines (31 per m2) was recorded (Appendix Table 30). A t  l eas t  
i n  par t ,  t he  density was enhanced by the  recovery o f  t r o p i c a l  shrubs such 
as Ard is ia  and Ps c h o t r i a  fo l lowing the freeze-back i n  the winter  o f  + 1976-77.~owever, t e species d i v e r s i t y  o f  the  shrub 1 ayer was as high 
as any recorded among the hamnocks (Appendix Figure 32). Density, f r e -  
quency and dominance r e l a t i o n s  m n g  the t r e e  species are surmarized i n  
Appendix Tables 31 and 32 acd Appendix Figure 33. L i ve  oak was a leading 
dominant i n  terms of basal area (3,252 cmf per 100 m2) and was second t o  
sabal palm i n  importance val ue. The s i  ze-frequency d i s t r i b u t i o n  o f  1 i v e  
oak included ind iv idua ls  greater than 78 an dbh (31 in. dbh) (Appendix 
Figure 34). Sabal palms ranged i n  s ize  from 20-38 cm dbh (8-15 in.  dbh) 
(Appendix Figure 35). 

Jerome Road Hammock 

This s i t e  i s  located on a mineral s o i l  (3.2 percent organic mater- 
i a l  ) approximately 30 cm (12 in.) t h i c k  and overlaying limestone (Table 
3). Cation exchange capacity was 10.6. A minimun o f  70 p lant  species 
was recorded on the  s i t e  (Table 2; species 1 i s t  i n  Appendix). 

Thi s hanmock supported the  r i ches t  herbaceous 1 ayer among the stands 
studied (31) and 1 2  species were included i n  the herb study plots. i n  
s p i t e  o f  the  high species nunber, coverage was ca. three percent 
(Appendix Table 33). Sbrubs, t r e e  seedlings and v;nes were found at  a 
stem densi ty  o f  6.9 per m2 (Appendix Tab1 e 34). Seedl i ngs o f  1 i v e  oak 
(1.5 per m2) and poison i v y  (2.4 per m2) were the most comnon species 
among the  shrub layer. The dominance-diversity curve f o r  the shrubs i s  
shown i n  Appendix 



Figure  36. Densi ty,  frequency and dominance-di ve rs i  t y  s t a t i  s t i c s  orr the I 
I 

t r e e  species a re  g iven i n  Appendix Tables 35 and 36 and Appendix F igure  I 

37. Sabal  pal^, s lash  p ine  and l i v e  oak were t he  lead ing  dominants among - ,  I 

t he  trees. Sabal palm was est imated t o  have a 2asal area o f  7,395 c d  
per 100 rn2. I t s  s i  te- frequency d i s t r i b u t i o n  ranged from 17 t o  35 cm dbh 

I 

(7-14 in.  dbh) Appendix F igure  38). The importance of s lash p i ne  i n  t h e  
stand (1,637 CI 1 per  100 m2) supported the  no t i on  t h a t  the hamnock had 
developed from a p ine f la twood s i t e .  

P ine F l  atwoods 

The p ine  f la twood complex o f  F l o r i d a  inc ludes  t h ree  phases: longleaf  
pine, s lash pine, and pond pine. F i v e  stands were analyzed t o  document the 
v a r i a t i o n  among these phases. 

Wisconsin V i l l a g e  - 
This s i t e  i s  loca ted  a t  t h e  n o r t h  end o f  t h e  s h u t t l e  runway (Appen- 

d i x  F igure  3). The s o i l  i s  ac i d  (pH 4.0), minera l  (5.2 percent  organic) 
w i t h  a c a t i o n  exchange capac i ty  of 7.17 meq./100 g (Table 4). T h i r t y -  
seven species o f  p l a r ~ t s  were found on t he  s i t e  (Table 5; species l i s t  i n  
Append i x) . 

Absolute and re1 a t i  ve coverage and frequency o f  the  p l an t s  on the 
s i t e  are provided i n  Appendix Table 37. I n  tenns o f  coverage, wi re  grass 
(32.5%), Lyonia l u c i d a  (24.5%), saw palmetto (24.6%) and dwarf l i veoak  
(12.7%) bere the-important p l an t s  among t h e  21 species recorded on 
:he transects.  The dominance-diversi t y  curve was re1 a t i  ve l y  f l a t  and 
suggested a l a c k  o f  pronounced dominance among the  species (Appendix 
F igure  39). 

A s ins1 e 1 arge s lash p ine ex i s ted  on t h e  area and several seed1 ings 
(12-15 years o l d )  :ere establ ished. A small s lash p ine  stand \+as located 
t o  t he  west o f  t he  s i t e  ca. 500 m. The s i t e  may have been c leared o f  
p ine  i n  the past and regenerat ion was not  i~ i rned ia te ly  successful. 

Headquarters P i  nel  and 

T!.is s i t e  i s  loca ted  adjacent t o  and east o f  Route 3, t o  the no r th  
o f  KSC headquarters. The s o i l  i s  a c i d  (pH 4.3), ~ i n e r a l  (2.3 percent 
organic)  w i t h  a c a t i o n  exchanpe capac i ty  o f  3.13 neq/lCO g (Tabla 4). 
Th i r t y -n i ne  species o f  p l an t s  were present (Table 5; species 1 i s t  i n  
Appendix). 

Data on t he  understory veqetat ion a re  sumnarized i n  Appendix Table 
38. Shrub species, e.g., saw balmetto, Lyonia luc ida ,  scrub l i v e  oak, 
and, m y r t l e  oak were t h e  l ead ing  dominants as measured by coverage, r e l a -  
t i v e  coverage and importance values. Wire grass, -- ~ r i s t i d a  s t r i c t a ,  
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Table 5. The nunber o f  plant species encountered 
i n  pine f la tmods stands. 

Nunber o f  Species 

W i  sconsi n Headquarters UCF UCF Vol usi a 
Habit V i  1 1 age (Long1 eaf  P i  ne) (Pond Pine) 

Trees 1 1 

Shrubs 11 12 

Sub-shrubs 8 6 

Herbs 15 15 

V i  nes 2 3 

Epi phytes 0 2 

Total # 3 7 39 



ranked e ighth i n  i~i lportance value, i n  contrast  t o  nunber one on the Wis- 
consin V i  l l a y e  s i te .  A 1 ack o f  recent f ' r e s  on the area has favored the  
woody hardwoods a t  the expense o f  grass aad herbs. The dominance-diver- 
s i t y  curve f o r  the understory species i n  shown i n  Appendix Figure 40. 

Slash pine was not su f f i c i en t l y  comnoK on the area t o  estimate i t s  
densi ty  by the  point-centered quar ter  method01 09. Twenty-fi ve t rees  
were measured on the s i t e  and t h e i r  s i  ze-frequency d i s t r i b u t i o n  indicated 
two d i s t i n c t  s ize  classes were present (App. ...: i x  F i  yure 41). 

UCF Pine Flatwaods 

This stand i s  located on the  undeveloped po r t i on  o f  the campus o f  
t he  Un ivers i ty  o f  Cnntral F l o r i d a  (Appendix F igure 3). The s o i l  i s  ac id  
(pH 4.31, mineral (2.1% organic) h l t h  a ca t i on  exchange capacity o f  2.4 
(Table 4). The area had a minimum of 49 p lan t  species (Table 5; species 
1 i s t  i n  Appendix). 

Forty-seven species o f  grasses, herbs and shrubs were encountered on 
the  1 i ne  transects i n  t he  UCF pine flatwoods (Appendix Table 39). 
Grasses such as A r i s t i d a  s i c i f o r m i s  and A r i s t i d a  s t r i c t a  were ranked two + and three i n  importance va ues w i e saw palmetto Has leading domin- 
ant. A r i c h  assemblage o f  herbs contr ibuted t o  the r e l a t i v e l y  f l a t  domi- 
name-diversi  t y  curve (Appendix Figure 42). Long1 eaf pine, (Pi nus alus- 
tri s) , was the dominant t r e e  ( IV  = 239) and occurred at a densi ty  o h-7- 
G d i v i  dual s per 100 a2 (Appendix Tab1 e 40). The s i  ze-frequency d i  s t r i bu -  
t i o n  o f  longleaf pine showed the l a rges t  t rees  were 30-33 cm c'5h (12-13 
in. dbh) w i t h  the greatest number o f  t rees  i n  the  17-20 cn: (7-8 in.) d ia -  
meter c iass ( ~ p p e n d i x  Fioure 43). A few pond pine, (Pinus --- i e r o t i n a ) ,  
were present. 

UCF Pond Pine F l  atwoods 

This s i t e  i s  located on the  campus o f  t he  Un ivers i ty  o f  Ccntral 
F lo r i da  and i s  pa r t  o f  an ecological preserve (Appendix Figure 3). The 
s i t e  i s  low, r e l a t i v e  t o  the surroundil?g landscape, and the watertable 
f requeat ly  i s  a t  or  near the s o i l  surface i n  the summer months. The s o i l  
i s  h i yh l y  ac id  (pH 3.5) and mineral (4.7 percent organic mat ter)  w i th  a 
ca t i on  exchange capacity o f  1.6 mecJ100 g (Table 4) .  Thirty-one p lan t  
s iec ies  were recorded as being present on the study area (Table 5; spec- 
i e s  l i s t  i n  Cppendix). 

Herbaceous cover was very l i m i t e d  (ca. 7%) i n  the pond pine stdnd 
(Appendix Table 41), i n  sharp contrast  t o  the condi t ion i n  the slash and 
longleaf  pine stands. Abundance of shrubs, t r e e  seed1 ings and vines was 
q u i t e  high (17 stems per n?) and two shrubs, I l e x  glabra ( IV rank 1) and 
Lyonia luc ida ( I V  rank 2) were the  ma,-lor cont-tors t o  the dense under- 
s to ry  (Appendix Table 42). The dominance-diversi t y  curve f o r  the shrub 



l aye r  i s  shown i n  Appendix Figure 44. F ive  t r e e  species were present 
(Appendix Table 43). P o ~ d  pine, (Pinus sero t ina  , was the  leadin-: a dominant w i th  a basal area o f  m . I t s  s i  ze-frequency 
d i s t r i b u t i o n  i s  shown i n  Appendix ~ i g u r e  45. Two bays, Goraonia 
las ianthus and =oi i a  u i r  in iana, a hol l y ,  ( I l e x  c r s s i n e ) , ~ d  

7-+ ackgun, ( N  ssa s fva t  hca were found a t  1 o w x s m .  The 
dominance- e+ i v e r s i t y  ' c i x e  t ree  species i s  shown i n  Appendix Figure 46. 

Volusia Pineland --- 
This s i t e  was located on the Canaveral National Seashore south an1 

east o f  t i le  junc t ion  o f  highways Route 3 and 1 (Appendix Figure 3). Ttte 
s o i l  i s  ac id  (pH 5.21, mineral (1.4 percent oryznic) w i t h  a c a t i o  
exchange capacity o f  4.4 (Tab1 e 4). A ;,iinimun of 18 p l a c t  species was 
found on the area (Table 5). 

Frequency, coverage, and importance values o f  grass, herb, and shrub 
species are summarszed i n  Appendix Table 41. A r i c h  mixture of p lants 
(29 species) was present; however, f i v e  o f  s i x  l2adins diminants were 
shrubs. Wire grass, ( A r i s t i d a  s t r i c t a ) ,  was r a ~ k e d  t h i r a  i'l importance 
value. A p l o t  o f  t he  dominance-di i ty  cl;rve o f  the ~ n d e r s t o r y  p l  tints 
revealed t h a t  many o f  the lesser  species- were o f  s im i l a r  rank withoilt a 
~ a r k e d  concentrat ion o f  dominance (Appendix Figure 47). Density o f  s lash 
pine was estimated t o  be 0.4 per 100 m2 (Appendix Table 45). The size- 
frequency o f  the pine ranged frcm 7-33 cm dbh (3-;3 in. dbh) (Appendix 
Figure 48). 

Sand Pine Scrub 

The scrub coinplex or' r' l o r ida  dppears " ' . least  two phases, v iz., 
sand pine scrub and coastal  scrub. An andiysi  u t  ,,.lc re la t i onsh ip  aflong 
these phases i s  not the purpose here; there; i ;~~,  data  on sand qine scrub 
stdnds are reported separate frcm the coastal  scrub stands. ;ix stands of 
sand pine scrub were examined i n  east cent ra l  F lo r i d * ,  

UCF Sand Pine Scrub 

This scrub i s  !o:ated on the campus o f  UCF and i s  designated as an 
ecological preserve (Appendix Figure 3). The s o i l  i s  sandy (0.6 percent 
argiinic mater ia l ) ,  ac id  (pH 4.3) and nu t r i en t  d e f i c i e n t  (Table 6 ) .  
Cation exchange capacity i s  0.8 mrq/100 g. O f  the  31. species of p lan ts  
discovered, 19 were shrubs (Table 7; species 1 i s t  !n Appendix). 

Eensity, frequency and importance values o f  p lan ts  less  than 50 cm 
t a l l  are summarized i n  Appendix Table 46. Seed1 ings and root  sprouts of 
myr t le  oak were numerous. Herbs and vines Here uncomr~on. Simi lar  data 
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on shrubs greater  than 50 cln t a l l  are given i n  Append~x Table 47. Lead- 
ing  rio~ninants *re myr t l e  oak nd L onia f e r r u  inea. Overall shrub den- 
s i t y  was estimated t o  be 3.4 m t. 8 d 0 m i n b s i t y  curve f o r  the 
shrub l a y e r  i s  shown i n  Appendix F igure 49. Data on t r e e  species are 
shown i n  Appendix Tab1 e 48 and Appendix Figure 50. Sand pine nas the 
dominant species ( I V  = 171). b o n i a  f e r r u  inea and 1 ive, myr t le  and Chap- 
man oaks - e r e  o f  lesser  importance. -+ Size- requency d i s t r i b u t i o n s  o f  the 
more comnon t rees  indicated t h a t  most ind iv idua ls  were i n  the  2.7 cm dbh 
(1-3 in. dbh) class, however, sand pine had a broad range o f  s ize  (age) 
classes (Appendix F igwes  51, 52, and 53). 

Debary Sand Pine Scrub 

This btand i s  located i n  Volusia County near Debary (Appendix F igure 
31, there extensive stands o f  sand pine scrub occupy o l d  dune 1 ines 
formed near the  present course o f  the  S t .  Johns River. The s o i l s  are 
sdndy (1.1 percent organic matter),  ac id  (pH 4.4) and nu t r i en t  d e f i c i e n t  
(Table 6). Cat io !~ exchange capaci ty  i s  1.17 meq/100 g. A ninimun o f  29 
species o f  p .  7nts were found on the area (Table 7). 

3en;Sty, i;?quency, and importance values f o r  p lants l ess  than 50 cm 
t a l l  are summari i\..l i n  Appendix Table 49. EZyrtle oak roo t  sprouts, 
gopher apple, ( L i c  -- ,c ia  -- r i~ichauxi i )  and m i  1 k &a, (Gal act  i a  moi l  i s) , -were 
prominent elements. Data on shrubs greater than 50 height Ere 
given i n  Appendix Tab1 e 56 and ~ ~ ~ e n d i x  Figure 54. Myr t le  oak and scrub 
bay, (Persea borbonia var. hurnil i s ) ,  were ranked f i r s t  and second i n  
te rns  o f i m G c e a 1  u e s . x  sabal (Sabal etonia)  was a noteworthy 
member o f  the co~nnunity and was not d i s c o v x i n  any stands t o  the south 
o r  east of t h i s  s i te .  S t a t i s t i c s  on density,  frequency and basal area o f  
t rees are provided i n  Appendix Table 51. Sand pine was the l e a d i ~ g  
dominant (IV = 196.4) and myr t le  oak was second (1" = 37.4). The 
doininance-diversity curve f o r  the t r e e  l aye r  i s  given i n  Appendix F iyure 
55. The s ize  d i s t r i b u t i o n  o f  sand pine included t regs  from 2 t o  5 cln 
diameter c lass  through 27-30 cm dbh (11-12 in. dbh) (Appeqdix Figure 
56). I n  contrast ,  the  myr t l e  oaks were anal! (2-4 cn dbh) (Appendix 
Figure 57). 

Route 50 Sand Pine Scrub 

This s i t e  i s  located i n  Oranye County irmnediately south o f  Route 50 
a t  i t s  i n te rsec t i on  wi th Route 520 (Appendix Figure 3). The s o i l  Is 
sandy, contains 1 i t t l e  organic mater ia l  (0.5%) and i s  acid (pH 4.8) 
(Table 6). Cation exchanye capacity i s  0.39 meq/100 g. The number o f  
species of p lants on the s i t e  (38) exceeded other sand pine scrub areas 
examined (Table 7;  species l i s t  i n  Appendix). 

S t . ~ t i s t i c s  on p lants iess than 50 cm i n  height  are sumarized i n  
Appendix Tab1 e 52. Nineteen species were encountered i n  these samples. 
Myr t l e  oak ( IV  41.9) and Ga lussacia 3umsd ( I V  = 40.8) were the leading 
dominants. Density, f r e q h i + n c e  val ues for the shrub 





species greater than 50 cm i n  neight are given i n  Appendix Table 53 and 
Appendix Figure 58. Overall stem dkns i ty  was 1.9 per m2. Etyrtle oak ( - 8  
per a) and Lyonia ferruqinea (.4 per  m2) were the most important shrubs. 
S t a t i s t i c s  on t rees are given i n  Appendix Table 54. This stand was unus- 

% 

ual  i n  t h a t  terms o f  densi ty  and frequency measures, the  f i v e  t r e e  spec- 
i e s  were very s imi lar .  Sand pine, however, was c l e a r l y  dominant i n  terms 
of basal area (238.2 cm2 per 100 m?). The dominance-diversi t y  curve 
r e f l e c t e d  t h e  r e l a t i v e  s i m i l a r i t y  i n  importance among the  tree species 
(Appendix Figure 59). Size-frequency d i s t r i b u t i o n  o f  l i v e  aak was ind i -  
c a t i v e  of a species which had had good reproduct ive success i n  past years 
(Appen<ix Figure 60). Most i nd i v idua ls  o f  Chapan oak, myr t l e  oak, and 
L onia ferruginea were i n  the  2-5 cm dbh c lass  (Appendix Figures 61, 62, Am). 
Route 405 Sand Pine Scrub 

This s i t e  i s  east o f  R t .  405, on a ser ies o f  o l d  dmes now vegetated 
w i t h  sand pine scrub (Appendix Figure 3). The s o i l  i s  mineral (1.6 per- 
cent organic mater ia l ) ,  ac id  (pH 4.6), and nu t r i en t  d e f i c i e n t  (Table 6). 
Cation exchange capacity i s  1.44 meq/100 g. A minimun o f  20 species o f  
p lan ts  was i d e n t i f i e d  (Table 7; specie5 l i s t  i n  Appendix). 

Myr t le  oak was the  most comnonly encountered species among p lan ts  
l ess  than 50 cm t a l l  (Appendix Table 55). Among the shrubs, myr t l e  oak 
occurred a t  t he  greatest densi ty  (1.6 per $) (Appendix Table 56). Seed- 
1 i n g ~  of sznd pine were notably abundant ( .09 per $), i n  contrast  t o  the 
other  study si tes. A dominance-diversi t y  curve f o r  the  shrubs i s  given 
i n  Appendix F i  yure 64. Sand pine was the dominant t r e e  (basal area 1860 
cm2 per 100 n?) wi th  an importance value o f  243 (Appendix Table 57 and 
nppendix Figure 65). Basal area o f  scrub h ickory (49.1) was more than 
double t h a t  of the  oaks. Examination o f  the  size-frequency d i s t r i b u t i o n  
of the  sand pine indicated a few la rge  (o ld )  i nd i v idua ls  and nunerous 
smaller t rees  (2-12 cm i n  diameter) (Appendix Figure 66). 

Rock1 edge Scrub 

This s i t e  i s  i n  Rock!edge on Route 1 (Appendix Figure 3). C:d dunes 
are vegetated w i th  sand pine scrub. The s o i l  i s  mlneral (1.2 percent 
organic mater ia l ) ,  ac id  (pH 4.7) ,  and n u t r i e n t  poor. Cation exchange ca- 
pac i ty  i s  1.58 meq/100 g (Table 6). Twenty-seven plant. species were 
noted on the  are& (Table 7; species l i s t  i n  Appendix). 

F i  f teen species o f  p l  ants were found among those less than 50 cm i n  
height  (Appendix Table 58). L ive  oak (4.3 per I$) and rrlyrtle oak (3.4 
per d ) ,  were major elements o f  the ground cover. Importance values o f  
shrubs greater than 50 cm i n  height  are sumnari zed i n  Appendix Tab1 e 59 
and Appendix Figure 67. Shrub densi ty  was estimated t o  be 2.1 stems per 
3. Myr t le  ~ e k  and l i v e  oak were major cont r ibu tors  t o  the shrub layer. 



Sand pine and 1 i v e  oak were the major t r ee  species (Appendix Table 60). 
The domi nance-diversi t y  curve was steep and i ndicated dominance by sand 
pine (Appendix Figure 68). The s i  r e  d i s t r i bu t i on  o f  sand pine suggested 
the stand was regenerated over several years rather than as one reseeding 
episode (Appendix F i  gum 69). The slower growing l i v e  oak were d i s t i nc t -  
l y  smaller than the sand pine (Appendix Figure 70). 

Wekiva Sand Pine Scrub 

This s i t e  i s  located i n  Seminole County on Uekiva State Park. The 
s o i l  i s  sancty (0.2 percent organic mater ia l ) ,  acid (pH 4.6), and nut r ient  
de f i c ien t  (Table 6). Catior, exchange capacity was 2.72 meq/100 g. Twen- 
t y  p lant  species uere i den t i f i ed  on the s i t e  ( iab le  7; species l i s t  i n  
Appendi x). 

Based on importance values f o r  plants less than 50 cln i n  height, 
tqyrtle oak, green-brier and l i v e  oak were the leading dominants (Appendix 
Tabl e 61). Density, frequency and importance values f o r  shrubs greater 
than 50 cm i n  height are given i n  Appendix Table 62. Yyr t le  oak ( I V  = 
83.9) and saw palmetto (IV = 35.8 were leading elements. Shrub stem 

r J  density was estimated t o  be 1.5 o f  which myrt le oak contributed t o  0.7 
per m2. Dominance-diversity curve f o r  the shrub layer i s  shown i n  Appen- 
d i x  Figure 71. S ta t i s t i cs  on the t ree species are presented i n  Appendix 
Table 63 and Appendix F i  gum 72. Sand pine ( I V  = 100.8; had a basal area 
o f  1394 cm2 per 100 m2. Yyr t le  oak was ranked second i n  terms o f  impor- 
tance value a t  90.8. S i  ze-f requency d is t r ibu t ions  f o r  myrt le and Chapman 
oak indicated myrt le had a few 1 arge and many ma1 1 er  indiv idual  s (Appen- 
d i x  Figures 73 and 74). Most o f  the Chapman oak uere 2-5 cm dbh. 

Coastal Scrub 

Coastal scrub i s  a phase o f  scrub vegetation which appears t o  be a tempo- 
rary  stage tha t  may tend toward features o f  xer ic  flatwoods, sand pine scrub 
or xer ic coastal hammock. Results o f  analysis o f  s i x  stands are reported 
here. 

Dune Scrub Grid 

This s i t e  i s  located on the northern port ion o f  Cape Canaveral 
(Appendix Figure 3). The sandy s o i l  has 1.3 percent organic material and 
a pH o f  4.79. Cation exchange capacity i s 1.3 meq/100 g (Table 8). 
Seventeen species o f  plants were discovered (Table 9; species l i s t  i n  
Appendi x) . 

Densities and frequency o f  plants less than 50 cm t a l l  are given i n  
Appendix Tdble 64. Myrt le and l i v e  oak were the lezding elemevts. 
Shrubs (50 cm or  greater i n  height) were f a i r l y  dense with an average o f  
2.9 per rn2 (Appendix Tabl e 65). The dominance-dive-sity curve f o r  the 



shrubs i s  shown i n  Appe~d ix  Figure 75. Rosemary, Cerat io la er ico ides ( I V  
= 53.6) and myr t le  oak, (1V = 52.4) were the dominant shrub species. No 
t rees  were d resent on the sample area. A s ing le  sand pine was growing 
ca. 100 m nor th  o f  the  study area. 

Happy Creek Scrub 

This s i t e  i s  nor th  o f  Happy Creek Road (Appendix Figure 3). The 
s o i l  i s  sandy, lcw i n  organic mater ia l  (1.7%) and has a d i s t i n c t  ye l low 
sub-surface sand over la id  w i t h  gray sand (Table 8). Cation exchange 
capaci ty  i s  1.18 meq/100 g. Twenty-four p lan t  species were located on 
the  s i t e  (Table 9; species l i s t  i n  Appendix). 

Density, frequency, and importance val ues f o r  grasses, herbs, vines, 
and shrubs less than 50 cm i n  height  are s m a r i z e d  i n  Appendix Table 66. 
Y y r t l e  oak was f i r s t  i n  importance value. Other shrubs a lso were promin- 
ent. Wire grass, ( A r i  s t i d a  s t r i c t a )  , was f i f t h  w i t h  an importance value 
of 17.8. Data on s m r e w a n  50 $:m i n  height are sumnarized i n  
Appendix Tab1 e 67 and Appendix Figure 76. An average stem densi ty  o f  4.6 
per m2 was indicated. Y y r t l e  oak ( IV  = 70.41 and saw palmetto ( IV = 
41.3) were the leading species. Typical f l  a twods  species, e-g., Befar ia 
racemosa and &nia - luc id ia ,  were f a i r l y  comncn. 

Route 3 Scrub 

This s i t e  i s  near the southern terminus o f  the coastal scrub on 
nor th  M e r r i t t  Is land (Appendix Figures 2 and 3). The s o i l  i s  sandy and 
ac id  (pH 4.3), but  the organic content (3.75%) was twice tha t  o f  the 
other scrub stands (Table 8). Cation exchange capacity was 2.40 meqj100 
g. Tweqty-seven species o f  p lan ts  were observed on the area (Table 9; 
species l i s t  i n  Appendix). 

Data on p lants less than 50 crn t a l l  are qiven i n  Appendix Table 68. 
Myr t le  oak and blueberry , (Vacci nium , were ranked one and two 
according t o  importance value. Most were t yp i ca l  scrub 
species, but a few species were cha rac te r i s t i c  o f  flatwoods, e.g., 
Befar i  a racemosa and Lyoni a 1 ucida. Density, frequency, and importance 
= f m s  greater than 50 cm i n  height are summarized i n  Appendix 
Table 69 and Appendix Figure 77. Myr t le  oak and saw palmetto were the 
l e a d i ~ g  dominants w i th  respect t o  density, frequency, and importance 
values. S tem density o f  shrubs was estimated t o  be 4.6 ;er I$. 

Ground Winds Tower Scrub 

This s i t e  i s  located 'east o f  LC 398 (Appendix F i g u r l  3). The s o i l  
i s  mineral (1.75 percent organic mater ia l ) ,  ac id  (pH 4.09) and has a 
ca t i on  exchange capacity o f  2.25 meq/100 g (Table 8).  The la rgest  nunber 
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nunber o f  p lan t  species (37) amoltg the scrub stands was observed on t h i s  
s i t e  (Table 9; species l i s t  i n  Appendix). 

Data on density,  frequency and importance values o f  p lan ts  less  than 
50 cln i n  height are given i n  Appendix Tabl e 70. These samples revealed d 
considerable d i  vers i  t y  o f  herbaceous p l  ants re1 a t i  ve t o  the other  scrub 
stands (Table 9),  bu t  woody p lan ts  s t i l l  were the  leading dominants. 
Among the  shrubs greater  than 50 cm i n  height, my r t l e  oak ( I V  = 58.2) and 
saw palmetto ( IV = 33.5) were most important (Appendix Table 71 and 
Appendix F igure 78). Typical flatwoods species, viz., l yon ia  l u c i d i a  and 
Befar i  a racemosa, were we1 1 represented. 

Cape Rosemary Scrub 

This s i t e  i s  located on Cape Canaveral approximately .5 km south o f  
LC 40 (Appendix F i  yure 3). The surface sand i s  white and the pH i s  6.0 
(Table 8). L i t t l e  organic mater ia l  i s  present (0.4%; and the  ca t i on  
exchange capacity i s  0.66 meq/100 g. Eleven species o f  p lants were 
observed on the  ar ea (Tabl e 9; species 1 i s t  i n  Appendix). 

Among the  p lants l ess  than 50 cm i n  height, 9 species were woody 
shrubs and one was a v ine (Appendix Tabl e 72). Vaccinium r s i n i t e s  and 
L onia f e r r u  inea were the  leading elements. D~K-u s are sumnar- ++ * 
i z e  i n  ppen i x  Table 73 and Appendix Figure 79. Rosemary, Cera t io la  
er ico ides,  was the major species w i t h  an importance value o f  101.0. 
b y r t l g  oak was ranked second. Stem dens i ty  o f  shrubs was a modest .76 
per d .  

Complex 34 Scrub 

This s i t e  i s  located on Cape Canaveral (Appendix Figure 3). The 
s o i l  i s  mineral (1.8% organic mat ter) ,  and ac id  (pH 5.1), w i t h  a ca t i on  
exchange caoacity of 3.50 neq/100 g (Table 8).  Only e igh t  :.pecies of 
p lants were discovered on the s i t e  (Table 9; species l i s t  i n  Appendix). 

Very 1 i t t l e  vegetat ion was present i n  the less than 50 cm height 
c lass (Appendix Tabl e 74). Root sprouts and seed1 ings o f  scrub oak, 

uercus v i r  in iana var. mari t ima and l i v e  oak, Quercus v. var. v i r  i n -  -+ iana, were most r e q u e n t m .  Two vines were presezt. I n  +% t e s rub 
G r ,  saw palmetto ( IV  = 137.7) was the dominant p lan t  species, whereas 
myr t le  oak was ranked f i f t h  ( IV = 5.5) Appendix Table 75 and Appendix 
Figure 80). S t e m  densi ty  of shrubs was .88 per m2. This s i t e  d i f f e r e d  
from the  other  scrub areas i n  t h a t  a d i s t i n c t  t r e e  l aye r  was present 
(Appendix Table 76). The two v a r i e t i e s  o f  l i v e  oak ( v i r  in iana and mari- 
t ima) were co-ex is t ing  w i th  the  leading dominant, V = 

- 
2 ) .  Analysis of the size-frequency d i s t r i b u t i o n  o f  q y r t l e  oak i n d i -  
cated most of the stem; were i n  the diameter range o f  2-7 cm (Appendix 
Figure 81). L i ve  oak, guercus - v. var. v i rg in iana  specimens o f  l a rge r  



diameter than myr t le  oak were recorded (Appendix F i  gure 82) ; however, 
scrub oak, Quercus V. var. t n a r i t i m  were present i n  the  greatest number 
a t  the  l a rge r  size c lasses 1-x F igure 83). A dominance-diversity 
curve f o r  the  t r e e  l a y e r  i s  shown i n  Appendix F igure 84. This stand .* r 

revealed the po ten t i a l  of coastal  scrub t o  grow i n t o  the 1 i fe - fo rm o f  d 
hamnock. 

Coastal Dunes 

The data reported i n  t h i s  sect ion represent the  r e s u l t s  o f  study of prim- 
a ry  dune vegetat ion i n  what i s  general l y  re fe r red  t o  as the sea oats zone. 
Much of t he  coastal  vegetat ion o f  M e r r i t t  Is land and the Canaveral Peninsula 
has been d is turbed over the past three decades. More recent ly,  beach erosion 
has cont r ibu ted  t o  the  l oss  o f  t h i s  hab i ta t  type. 

The coastal  dune hab i ta t  includes, as a ru le,  the area froin the hi yh t i d e  
l i n e  t o  a po in t  somewhere between the primary and secondary dune crest.  Exact 
del ineat ion  must be done i n  the f i e l d ,  but as a r u l e  the in land l i m i t  of sea 
oats marks t h e  l i m i t s  o f  t he  coastal  dune community as used here. 

Beyond the  coastal  dune comnunity, and continuous w i th  i t extends the 
coastal  strand. 

Beach Gr id  Zone 1 -- 
rhis  s i t e  i s  located on the beach between LC40 and LC41 on Cape 

C~navera l  (Appendix Figure 3). The pH o f  the sandy s o i l  was 8.5 and t h e  
organic matter content w?s 6.2 percent (Table 10). Cation exchange capa- 
c i t y  was 0.35 meq/100 g. A tot-a1 of 26 p lan t  species were encountered 
(Table 11; specie. l i s t  i n  Appendix). 

Frequency and cover values f o r  the 24 specles recorded from l i n e  
t ransects are given i n  Appendi K Tab1 e 77. A sunflower, tieterotheca - s .b- - 
a x i l l a r i s  ( I V  = 34.4) and sea oats, Uniola anicdlata ( I V  = 23.8) were -+ t h e  dominant species as indicated by importance va ues. The doniinarice- 
d i v e r s i t y  curve was r e l a t i v e l y  f l a t  and suggested a lack of pronounced 
dominance by any species (Appendix F i  yure 85). 

Beach Gr id Zone 2 

This s i t e  i s  adjacent t o  and in land from the pres/ iously described 
stand. The sandy s o i l  had a pH o f  8.4 and the organic conpon2nt was 5.2 
percent (Tabl e 10). Cation exchange capacity was 0.26. Eighteen p lan t  
species were found (Table 11; species 1 i s t  i n  Appendix). 



Table 10. Summary o f  s o i l s  data fo r  three stands from the coastal dunes of 
I Merri tt Island. Values fo r  two stands (a) are seasonal means from 

Madsen (1979) ; whereas, the remaining vai ues are s ing le  determina- 
t i  ons f ram cornposi t e  samples. These 1 a t t e r  analyses were performed 
by the So i l  Science Department, Un ivers i ty  o f  Flor ida. 

Vari ab; e 
Beach Grida Beach Grida LC 39-8 S t  and 

Zo-e 1 Zone 2 Beach Average 

Mg (Ppn) 

A1 ( P P )  

p (PP) 

C l -  ( P P )  

NO3 (PP) 

Organic Mater ia l  (%) 6.2 

Cation Exchange 
Capacity (meq/lOOg) 0.3 



Table 11. The nunber o f  p lant  species encountered i n  three stands repre- 
sentat ive o f  coastal dune vegetation on M e r r i t t  Island. 

Habit  

- -  - -  

Beach Grid Beach Grid LC 39-8 
Zone 1 Zone 2 Beach 

Shrubs 9 6 6 

Herbs 15 8 7 

Vines 2 4 1 

Epiphytes 0 0 0 

Total  O 26 18 14 



Datd an frequency, cover and importance values f o r  the species are 
provided i n  Appendix Table 78. Sea oats ranked f i f t h  w i th  an inlportance 
value o f  10.8. Saw palmetto ( IV  = 72.7) av4 sea grape Coccoloba uv i f e ra  
(;V = 31.7) were the  dominant species i n  terms of cover and f r e q u m  
occurrence. The domi nance-diversi t y  curve ill ustrated the concentra-ti'on 
o f  dominance i n  a few species (Appendix Figure 86) 

This s i t e  i s  on the primary d ~ n e  opposite LC 39-8 (Appendix F i  l u r e  
3). The sand-y s o i l  was nearly neutra l  i n  prl (7.1) and was 7.2 percent 
organic mater ia l  (Tabl e 10). Cation exchange capacity was 0.39 meq/100 
y. Fourteen p lan t  species were found on the s i t e  (Table 11; species l i s t  
i n Appendi x) . 

Appendix Tabl e 79 summari zes frequency, coverage and importance 
values o f  the  p lants encountered on the transects. Sea oats ( IV = 58.5) 
was the  p lan t  w i th  greatest coverage (2838 cm). A t r i  l e x  arenaria and an 
un iden t i f i ed  composite were ranked second and t h i  +?- r i n  importance values. 
The dominance-diversity curve i s  shown i n  Appendix Figure 87, 

Coastal Strand 

The general d i s t r i b u t i o n  o f  coastal  strand vegetat icn i s  shown i n  
Appendix Figure 2. Coastal s t r a ~ d  i s  domir~ated by shrubs  ti t h  1 i t t l e  o r  
no deve lopent  o f  ground l aye r  vegetat ion w i th  the exception o f  seed1 ings 
o r  roo t  sprauts. Often t1.e shrubs e x h i b i t  a hedged appearance owing t o  
the  e f f e c t s  o f  s a l t  spray. 

The s t  rands were analyzed. 

Beach Gr id Zone 3 

This s i t e  i s  continuous w i t h  and landward from the two coastal  d~ lne  
stands described i n  the previous sect ion (Appendix Figure 3). I h e  s o i l  
was basic (pH 7.63) and contained 5.2 percent organic mater ia l  (Table 
12). Cation exchange capaci ty  was 0.46 med l00  g. Twenty-six species o f  
p lants were found on the ared (Table 13; species l i s t  i n  Appendix). 

Summarized i n  Appendix Table 80 are coverage, frequency, and impcr- 
tance values for  the nine species encountered on the transects. Saw 
palmetto was the dominant species w i th  a r e l a t i v e  cover o f  65.3%. Wax 
myr t le  ( IV = 28.1), buckthorn ( IV = 26.5) and Chiococca alba ( IV = 23.9) 
were c lose ly  ranked i n  overa l l  importance. The d o m i n a n c a v e r s i  t y  curve 
was re1 a t i v e l y  steep (Appendix Figure 88). I n  summary, vegetat ion cover 
was continuous, w i th  saw palmetto, alone, i n te rcep t i ng  67 percent o f  the 
t o t a l  t ransect  length. 



Table 12. Summary of so ' ls  data f o r  two stands o f  coasta l  strand froin M e r i i  t t  
Is land, F lor ida.  V3lues f o r  t h e  Beach Gr i d  a re  hased on seasonal 
means from Wadsen (1979); whereas, the  ~ r n z l i n i n g  values are sincl le 
de~e rm ina t i ons  from a composite sample. These l a t t e r  analysestwere 

i 

perfonn;t.' by t h e  Soi 1 Science Department, 11ni ve rs i  ty o f  F lo r ida .  

Var iab le  

- - - - - - - - 

Beach G r i d  
Zone 3 

-- 

Canaveral 
Stra,,d 

- 

S t  and 
Average 

No3 ippn)  19.2 

Organic Ma te r i a l  ( I )  5.2 

Cat ion Exchange 
Capaci ty (meqj100g) 



Table 13. The nunber of plant species encountered i n  two stands represen- 
t a t i v e  o f  coastal vegetation on M e r r i t t  Is1 and. 

Habit  
Beach Grid 

Zone 3 
Canaveral 

S t  rand 

Shrubs 

Herbs 

V i  nes 

Epiphytes 

Total # 



Canaveral Strand - 
This s i t e  i s  loca ted  n o r t h  o f  LC 41 on Cape Canaveral (Appendix 

F igu re  3). The s o i l  i s  near neu t ra l  pH a t  7.1, ant organic ma te r i a l  
amounted t o  4.7 percent (Table 12). Cat ion exchange capac t i y  was 4.7 
meq/i00 g. Seven species o f  shrubs were found (Table 13; species l i s t  i n  
Append i x) . 

P lan t  abundance data a re  giver1 i n  Appendix Table 8 i .  Saw pallnetto 
was t h e  dominant species and i n te r cep ted  80 percent cf the  t o t a l  t ransec t  
(6044 cm/7500 cm) . F i  ve o the r  shrubs r e r e  enunerated. The doini nar!ce-d i - 
ve rs i  t y  curve was very steep (Appendix F igure  89). 

Cornuni ty  Ana lys is  

This sec t i on  examines t he  s i m i l a r i t i e s  and d i f f e rences  amcnc t he  stands 
o f  t h e  p a r t i c u l a r  cormunity types. A corirngnity i s  a group of species popula- 
t i o n s  t h a t  occiipy o r  share a spec i f i ed  place a t  sorne time. No attempt has 
been made t o  apply r igo rous  standards i n  the ,?ssignment o f  stands t o  co~mus i  t y  
types. Nons t h e  less,  i n  terms o f  p l an t  species composition, l i f e  forrn o r  
physl'ocjnomy, and phys ica l  se t t ing ,  t he  stazds do fa1 1 i n t o  ~ a t u r a l  grou;)iilys. 
V a r i a t i c n  among stands regarded as belonging t o  a comnon community t ype  i s  
exarnined w i t h  tespect t o  the species cornposition o f  the growth forms, i.e., 
t rees,  shrubs, and herbs, and t h e  r e l a t i v e  importance o f  species w i t h i n  stands 
and among stands. Frominenc? o f  sgecies, when evaluated s t r i c t l y  from a 
s t r u c t u r a l  v iewpoint ,  may be q u a n t i f i e d  on t h e  bas is  of densi ty,  frequerlcy of  
occurrence, o r  some inecsiii-e OF ecol oy i c  dominance. A cotlvenient synthet ic  
index t o  praminence i s  t he  i m p o r t a ~ c e  vdlue ( I V ) .  This index has been 
employed where i t  i s  poss ib le  t o  reduce c~rnpar isons amony species i o  an equi- 
va len t  basis. 

Hammocks 

Two t rees,  Sabal pa:iiietto ar?d Obcrcus v. var. v i  rg,i n i  ana were characiet-- 
i s t i c  o f  rnost hammocks w i t h  c o n s t i i n ~ ~ ~ e ~  (percentage o f  occurrence among 
se r i es  o f  s tands j  of  100 percent and 7 7  percent. Among the n ine stands, on ly  
Sabal pa lme t to  occurred i n  each stdnd. I t s  ove ra l l  frequency o f  occurrence 
5 6  percent (Table 14 ) .  e r c u s  v. var .  v i r g i n i ana  was t he  next most wide- 
spread t r e e  (seven of n ine  s t a n ~ 3 - w i t h  an aboraqe f r e q ~ e n c y  a f  24 percent. 
Among t h e  o t h e r  41 species o f  t rees,  f requencies-rangei from 0.22 t o  16 per- 
cent and i ~ d i c a t e d  wide v a r i a t i o n  i n  t r e e  species cornposition amony the 
hamnocks studied. 

Frequency o f  occurre:;ce w i  t h i  n ha~miocks a1 so revealed the prominence o f  
Sabal pa lmet to  (Tablc 14). For example, i t  was found a t  96 percent o f  the  - 
saia,?re points i n  Jerome Road Hammock. Other species w i t h  very h igh  frequen- 
c i e s  w i t h i n  s p e c i f i c  stands were Quercus - v. var. v i rg in iana ,  CJ. l a u r i f o l i a ,  
I l e x  vomi tor ia ,  and Persea borbonia. - 
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Tree densi ty  averaged 14.7 stems per 100 m2 i s@ = 5.9) and r a n g d  from 
7.8 (Ross' Hamnock) t o  24.9 (Happy Ha~nock) (Table 15). Sabal almetto had the  

B * highest densi ty  among stands (5.35) and t h  h i  ghest densi ty  w i t  i n  stands q # 

Nectandra coriacea (8.5 per 100 m ) and Persea borbonia (9.4 per 100 
were very abundant i n  s ing le  stands. 

Basal area o f  t rees  ranged from 38.4 ni2 per hectare (ha) t o  99 m2 per ha 
(Tab,e 16). The stands had an average basal area o f  76.4 m2 
t r e e  species among stands were Sabal a lne t to  (34.8 m2 per ha e-T (13.5 m2 per h a m i  yh basa area o f  Sdbal 

frequency and h igh  densi ty  among a l m  ss'?nds. I n  con- 

trasts 9 v. var. v i rg in iana achieved substant ia l  basal area i n  Happy Ha~mnock 
and Cast e-windy Hamnock, p r imar i l y  as a resu? t o f  s ize  o f  ir.dividua1 t rees  
ra the r  than owing t o  i t s  f:\equency and density. Other trees tha t  Werp s ign i -  
f i can t  among the  stands i n  terms o f  basal area i n c l  tided -- Fra:-;inu; tomentosa, 
Acer rubrim, Q. l a u r i f o l  i a  and Persca borbonia. -- -- - -- -- 

The importance vdlues o f  the  43 t ree  species ranged from a low of 0.11 
ce r  nc.4undo) t o  d high o f  111.22 (Sabal palmet to)  (Tab7e 17 ) .  Anion J the [A 

stands= a l m t t o  ranked f i r s t  %-. v. var. m i n i a n a  i:V = 3: 57 second. -in t e sTands, Sabal ranked f i r s t  i n  i!yo;-tance vairce d t  s i x  
_7 s i t e s  and second a t  the  remaining three. gut o f  a possib le iY of 300, -- Sabal 

had G value of 191 a t  Jerome Road Harnnoc;:. 3 ther  except ional ly  h i  qh values 
were ind ica ted  f o r  Quercus 1aurifo;ic ( I V  = 99) 'n  Ross' Hamnock and f o r  
Persea borbonia ( I V  = 136)- i n  the Indian 4lound Hamnock. 

F i f t y - th ree  species o f  t r e e  seedlinys, shrubs and vines were encwntered 
among the nine hammocks (Table 18). Sabal palmetto seedlings occurred i n  a l l  
t he  hamwcks (100 percent ccnstancy) w i t h a n  average Frequency o f  45.7 per- 
cent. Among the shrubs, w i l d  coff2e, Ps cho t r i a  nervosa, was most prorn ine~t  
w i t h  a frequency of 30 percent. The species * t. a t  appeared t o  be character is-  
t i c  of hammocks over a wide range o f  condi t ions were- Sabal palmetto, Toxico- 
dendron radicans, Smilax bona-nox, quercus -- v. var. v i  r g i  n i a - ~ s m - j  -- 
nervosa. 

Stem dens i t ies  o f  t r e e  seedl inys, st~rubs 2nd vines averaged 13.8 (59 = 
8.75) among the nine hammocks (Tab1 e 19). A considerable range it-! derisi t i e s  
was evident from a h igh o f  31 per mZ i n  Cdstle Winuy Hatmock t o  3 . 7  per niZ iii 

Black Hammock. I n  terms o f  dert5it.y. the most COITITIO~ species were Psychotr ia 
nervcsa, Sabal palmetto, Ard is ia  esca l l  oniodes and ~ s ~ c h o t r i  a .- su lzker i  . The 
hiqhest d a y  ~ c o r d e d  f o r h r u b  was Psvchotr ia nervosa i n  ~ a s t r ~ i n d v  

I n  the shrub layer  o f  the nine hdlilmbcli.s, seed1 i ngs o f  Sabal y ie lded the 
highest importance value ( I V  = 28.4) (Table 20). The shrubTPsychotr ia 
nervosa, was ranked second (IV = 21.3) ar~d a vine, Toxiceiendron radicans, 
t h i r d  ~ I v  = 15.8). Seedlings o f  Quercus - v. v i rg in iana were r a n k e d l T K i n  
importance value (1 1.1 j. 
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Thi r t y - s i  x species o f  herbaceous p lants were recordzd i n  s ~ m p l  es from 
nine harnnocks (Tabl e 21). Not a s ing le  herbaceous p lan t  was found i n  samples 
from a1 1 the hammocks. 'The vine, M i  kania scandens, had the highest constancy * r 
a2 55 percent. A bpecies o f  grass t yp i ca lo fhamnocks ,  0 l is~nenus setar ius, 

fern, was the leading herbaceous element ( IV = 28. 
f- was recorded i n  4 f o r  a constancy o f  44 percent. Ne hro  e i s  aim +-- 

Pine F l  atwoods 

The t r e e  l a v e r  o f  ~ i n e  flatwoods communities on Mrritt Is land i s  domi- 
nated by Pinus e i l  i o t t i ;  vat. densa. Pine densi ty  was not s u f f i c i e n t  t o  be 

_r 

studied by po in t -centeEd quarter  methodology a t  he K i  sconsi n V i  1 lage a I 7 Headquarters stands. The d e s s i t j  (be% Fer 190 m ) and basal area (5.7 m per 
ha) o f  Pinus e l l i o t t i i  on the  V l u s i a  site,was s i m i l a r  t o  t h a t  measured f o r  e P i  nus m r - p e r  100 m and 5.1 tog- per h ) on the bCF stand (Appendix 

A 10% densi ty  (0.04 per  100 3 )  o f  Pinur serot ina occurred 
i n  the  UCF stand. I n  contrast t o  the other  stands, t h e w p m  s i t e  
supported four  t r e e  species i n  add i t i on  t o  Pinbas sero t ina  (Appendix Table 43 
These zpecies, Ma n o l i a  v i r  i n i a r ~ a  (Iv = l f K \ s s a v a t i c a  var. b i f l o r a  - and Gordoni a a t i  ant u: = 5 ; m  i i V  = 5.8), I l e x  cassine %-=Ti- 
however, m i n K o a p o n e n t s  o f  the stand re-~ Pinus serot ina (IV = 5 265.7). Basal area o f  Pinus sero t ina  (24.4 m per h a ) a m  f i v e  t imes 
t h a t  measured on the s i - o m b y  Pinus e l l  i o t t i i  and - Pinus p a l u s t r i s .  

U n d e r s t ~ r y  p lan ts  o f  f ou r  flatwoods stands included 55 species (Table 

the  remaining s i tes.  Serenoa r e  ens and A r i  s t i d a  s t r  #eta shared the  highest 
average re1 a t  i ve frequency a t  & r c e n t ~ y ~ p e c i  es y ie lded re1 a- 
t i v e  frequencies o f  (1.0 percent. 

Among the  four flatwoods stands, Serenoa repens had the highest average 
coveraqe a t  29.1 ~ e r c e n t  (Tabl e 23). Othersr iec ies  w i t h  s i g n i f i c a n t  coverage 
included ~ r i s t i d a '  
(10.7%) a-ia; 
Serenoa r e  s ~ u e r c u s  ve 
coverage + va ues. 

The leading dominants among the understory p lants were Serenoa r?pens (IV 
= 37.7), A r i s t i d a  s t r i c t a  (I\!  = 24.0), L onia luc ida  ( 1 V  = 1 ' m d  uercus 

--- 
-hi- 

- 
k y r t i f o l  < w l m T a b l e  24). The i g  est-imzrtance values w i t  i n  t e 

s t a m e  f o r  Serenoa repens (44%), 9. qyrtif~l i a  (45%) and A. i t r i c t a  
(36%). 
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Sand Pine Scrub 

t, Nine species reached t ree  s ize  02.54 cm dbh) i n  sand pine scrub stands. 
Pinus clausa was the  only pine species present. I t s  frequency varied w i th in  
m s f r o m 3 3  t o  100 percent and averaged 75 percent (Table 25). Among the  
n ine species, Pinus clausa, Quercus q y r t i f o l  ia ,  and uercus cha n i i  occurred 
i n  a1 1 the  s t a s  Quercus - v. vsr. v i  r g i  niana was fou n;;6+ I n  on y one stacd. 

An average o f  16.8 t rees  per 100 m* was present i n  the stands o f  sand 
p ine scrub (Table 26). Pinus clausa wa the  most comnon t r e e  i n  four of s i x  3 stands and avereged 8.9 stMs -0 m . Quercus q y r t i  f o l  i a ,  Q. chapmani i 
and Qoni a fe r rug i  nea were f a i r l y  comnon. 

Basal area o f  t rees ranged from 9.2 m2 per ha a t  UCF t o  39.6 m2 per ha ,t 
Oebary (Table 27). Pinus clausa had an average basal area o f  16.9 m2 per ha. 
The remaining t rees X i b u t e h r e l a t i v e l y  small increments t o  the basal area 
of t he  stands. 

Pinus c l  ausa had an average importance value o f  152.6 (out o f  a possible 
300) * a m i r s t  w i t h i n  and among the  s i x  stands (Table 28). 
m r t i f o l  i a  (IV = 28.9) ranked second and Lyonia ferruginea (IV = 18. 
*stands. 

Twenty-two species o f  shrubs were found t o  compose the "scrub". A l l  
stands shared four species, viz., L onia f e r r u  inea, Quercus cha n i i ,  Sere- 
noa r e  ens, and Quercus rti f o l  i a  \ a 
~ 9 3 -  

rr""T h e & d P C h " s  myrti 0 ,as o u n m  Y--- percent of the samp e points w i t h i n  stands an ad an average frequency 
o f  81.6 percent. Other species, e.g., Car a f lor idana,  were l i m i t e d  t o  only a 
few stands and the special condit ions o dl t ese si tes. 

Shrub density averaged 248.2 stems per 100 m2 (Table 30). The UCF stand 
exh ib i ted  the highest density o f  shrubs at 368.6 per 100 m2. The species 
which contr ibuted most t o  the stem counts w i t h i n  stands was ~ u e r c u s - q y r t i f o l i a  
(averaged i21.6 per 200 n?) .  

The f i v e  most important shrubs i n  the sand pine scrub stands were Suercus 
uercus cha manii (IV = 23.5), Serenoa repens (IV = 

e r s  v i r g i n .  mar, t iaa (IV 

Forty-two species o f  plants i n  the less than 50 cm height class were enu- 
merated among the s i x  stands o f  sand pine scrub (Table 32). I n  t h i s  grouping 
were herbs and i ~ ~ o d y  plants inc lud ing seedlings o f  shrubs and trees. Only 
L onia ferruqinea, 
t h p a n d s .  
Th i r t y  
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Few s i  t!re plants less than 5O cm i n  height wore i n d i v i d u a l l y  very abun- 
d a n t  ; tiowever, co l  1 e c t i  vc ~ y ,  %:ley represented 15.9 steins per m2 (Table 33). 
The gr?, ,est stem der,,] ~y : 13.13 per m2) was Found a t  the Debary s i  t e e  Quer- 
cus ; l ~  t i f o l i a  was the  m s ?  comon species (1.8 per d-) anong the stands. - - 

Do~ni nant s?ec i es anong the yround 1 ayer p l  ants i ncl  uded guercus y;t i - 
f c l  i a  J I V  = 69.5), uercus cha mani i (!Y = 16.8), uercus v, var. marit nu ( I V  
-0) and l y o n i a  1 . 5  e r r u  inea (Table 3 ~ ) . ~ e ~ i n p o r t ~ ~ e  of 

uercus v. v a r ~ i i d ( r O . 5 )  was f a i r l y  high, bu t  the species occurred i n  
b e e s t a n d .  - 

Con,;iderable v a r i a i i ~ n  ex is ted from stand t o  starl, i n  the specios o f  
ground l eve l  2iants tha t  were present i n  the  coastal  scrub (Table 35). Of 33 
sqecirs recorded, 14 achieved shrub s ize  (>50 crn i n  height) i n  the stands. 
Tw o f  tnese s?ecies, Quercils ur. var  maritima and Quercus m r t i f o l i a ,  were 
found d i t h  high Trequencies in-all t h m .  I t  i s  nota hr e t a t  a grocp o f  
19 species rernainea f'l the  <3? cm height  s ize  class. Most o f  tnese species 
were herbzceocs en0 c ~ ~ a r a c t e r ~ s t i c  o f  p i  ne fl at.mods. 

Densit ies c ' i v i  dud! species o f  ground l eve l  l a n t s  were general ly  
v e r  rodest !;,+?;I. ~ t ; .  Gay1 a i c a c i a  d w s a  (7.2 per 3) and uercus rti- 
f o l  i a (6.8 Fer n% ) :rere ekce9:= n i g h e s t  densi ty  r e c o % i t # k  - 
s t a z s  3 f  Gaylussacia (i5 3 per 6) or, the Wiad Tower s i t c .  This species 
accountr-,: foi- the e x t r e g l y  high stem coullt o f  62.6 per m* a t  the Wind Toww 
stand. The average o f  tt;e stands 1-'35 27.9 per d .  

L e a d i q  dominants among the $ lants less  than 50 cm iti heiyht  we T.!ercus 
w r t i f o l i a  ( I V  = 38.5) and uerlus v. var. mari t ima (!V = 34.0) (Tab,, ;7).- 

%T k s h r u b  i a j e r  (50 cm i n  e ~ g . i T  o f  the  coasts: scrub, 
Gcercus v. var. :aaritfma a ~ d  Sereond r e  ens were found i n  -+ +erce?i %nstdn.=-flam? 38).  Cerat io  a er icoides, an i n d i c a t c r  o f  sand pine 
scrvD cdnmiinities i n  son* areas, was found i n  two stands w i th  an average 
freq!icncy oC 27.2 perce:,t.. 

Acong ma 14 species cf shrubs, guercus m y r t i f o l i a  (110.7; per 100 m l ) ,  
ierenoa repens (66.91 ger 100 $1 and uercus v. var, maritima (34.26 pr 100 
mc)  ac:; !eyed the g e a i e s t  ucnsi t i e s  (Tab h e )5 ~ m o n g n n d s ,  Route 3 had 
the highest densi ty  o f  st~rubs (i77.21 per I J O  in2) and Hosemary ti72 lowest 
der:sity (16.18 per  130 t i i2).  

I n  ter:-s o f  ~ v e r c i  i do~ninance, d s  i nd ica ted  b.v the importance value. 
~ U ~ ~ L J S  ~ r k i  fol jaL;IY = 50.81 and-serenor r e  ns -(IV = 50; 7 )  were the codom- 
in t r t ts  o t e coas+ 1 scrub stands v-4+ 

A t ree  layer  was found a t  oce stand o f  codstal scrub, Complex 34. Quer- - 
r t i f o l i a  (iY = 122.2) was the leading dominant, Quercucs v. var. CUS-- - 

marlt ima ran ed second (1.1 = 104.0) and Guercus v i rg in iana var. v i rg fn iana 
=V = .I '; (kppndi jc T a l e  76). 
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Coastal S t  rand 

Ten species o f  plants were recorded from two stands representative o f  co- 
astal  strand on Cape Canaveral (Table 41). Frequency o f  occurrence o f  Serenoa 
r e  ens (loo%), r i c i l  cer i fera  (a), Bumelia tenax (81.5%) and _ ~ h i o c o c m  

were ncta y i g 7  I&-- ki- --p - 
Canopy coverage was c lear l y  domindted by Serenoa repens (73.5%) i n  the 

strand conmunity (Table 42). 

Serenoa re ens yielded an importance value o f  86.5 and ranked f i r s t  among 
the ~ E 5 i i S e F f E 6 1 e  43). 

Coastal dunes 

A considerable increase i n  plant species d ive rs i t y  (36) was recorded on 
the coastal dunes re l a t i ve  t o  the coastal strand (10) (Tables 44 and 41). Uni- 
01 a aniculata (83%) and Heterotheca subax i l la r is  (53%) had the hlcjhest fre? -+ quencies o occurrence. ~ G Z s ~ t e r o t h e c a ,  Croton punctatus, 
and Opurttia compressa were found i n  a1 lthree stands. 

Owing t o  t h e i r  herbaceous nature, coverage o f  most species was s l i g h t  
(Tab1 e 45). Uniol a panicul ata (14.6%), A t r i  plex arenaria (8.3%) and Serenoa 
repens (6.6%) were most prominent. 

Uniola aniculata was the overal l  dominant species wi th an importance 
v a l u e n . 0  5 T - n  ab e 61. However. dominance w i th in  the stands varied some- 

~ ~ - - .  - 

what. On the h a c h   rid (Zone I) ,-~eterotheca subax i l la r is  was f i r s t  ( I V  = 34). 
Serenoa repens ( 1 V  = 72) was most prominent on Zone 2 o f  t6e Beach Grid. Uniola 
was the most important species ( I V  = 58) a t  the LC 39-8 site. 

Reference Stands 

Reference stands (Figure 1) were f i r s t  establ ished i n  1977. Three stands 
were evaluated i n  1977 and 10 stands i n  1978. Canopy coverage data f o r  1977 
dad 1978 are summarized i n  Appendix Tables 82-94. 

The usefulness of  he reference stands f o r  detect ing change i n  p lant  com- 
munity structure can be evaluated i n  a preliminary way by examining data from 
1977 and 1978 on the Dune Scrub, Heddquarters Pineland and Beach stands. I n  
1977, 10 species o f  woody plants yielded an average transect coverage o f  
2,078.2 cm on the Dune Scrub (Table 47). Canopy coverage amounted t o  2,208.7 
cm i n  1978 o r  an absolute change o f  130.5 cm (5.9%). Two species observed i n  
1977, Quercus - chapmanii and w r i c a  cerifers, were not seen on the transects i n  
1978. 



Tab1 e 41. Frequency (percentage) o f  occurrence of plants frorn tm, stands o f  
coastal strand on the Cape Canaveral portion of hrrltt Island. , * 

Beach cape Stand Average 
Species Gri d Canaverdl x S.D. 

=;%grans 

t n i  d o s c o l ' u ~ i ~ ~ ~ l  osus 
toccol oba uv i fera 
S l f l a x r X i i l 5 E  
m a  michauxiln ~-& ..- 

orest 1 era segregata 



Table 42. Coverage (percentage) of plants from two stands o f  coastal strand 
on the Cape Canaveral port ion o f  M e r r i t t  Island. 

Spec i es 

-- - - .  

Beach 
Grid 

~ 

Ca ~e 
Canaveral 

Stand Average 
X SOD, 

- 
~ n i d o s c o ~ u s  stimulosus 
Coccol oba u v r -  
Smilax a u r m  
m a  michauxi i n  
-era - segregata 



Table 43. Importance values ( IV  = re1 a t ive  coverage + r e l a t i v e  frequency) of 
plants from two stands of  coastal strand on the Cape Canaveral 
portion o f  Mer r i t t  Island. -.I 

Spec 1 es 
Beach cape Stand Average 
Grid Canaveral X S.D. 

Serenoa re ens 
&-+a 
Bum l a  tenax 
F E ; y ; a g r a n s  

- 
'CnidoscoTus s t  imul osus 
'Coccol oba uvi f era 
Smilax aur- 
m a a m  
-era seqregata 



Table 44. Frequency (percentage) o f  occurrence o f  plants froin three stands of 
vegetation on codstal dunes, Merritt Island. 

Species 
Beacn Grid Beach Grid Stand Average 

(Zone 1) (Zone 2) LC 39-0 X S.D. 

G i X G  untrampressa f- 
i E F m i i i  

Yucca alo1';roTia 
P h y s a l i  s r i t i m a  
H drocot ' l a a r i e n s i s  
wi ffusa 
Bunel i a tenax 
CakilefiZ'35rmi s 
S e r e n o a T e T  -e7 m b a  uvi era 
Srnil ax aur icu la ta  

Chiococca a1 ba 

Unknow~composi t e  
Unknown I 
Unknown 11 



Table 45. Coveraye (percentage) o f  p lan ts  f r o m  three stands o f  vegetation on 
coastal dunes, Merri tt Island. 

-- 
Beach Gr id  Beach Gr id  Stand Average 

Speci es (Zone 1) (Zone 2) LC 39-0 1 S.D. 

Heterotheca subaxi 11 a r i  s 
Uni 01 a ani cu lata 
m m h  

Canaval 1 a rosea 

- - - ~ 

Cnidoscollis s t i  mu1 osus 
Yucca a1 o i  fol i a - - - -  - - -  - -  
-11s visosa mar i t i~na 
&=a- 
ei ffusa .. - - - . - 

Bumel i a  tenax 

Smilax au r i cu la ta  
m o s t y l  es hefvola 

Cenchrus 3 ncer t  us 
Unknowncomposi t e  
Unknown I 
Unknown I 1  



Table 46. I~nportance values ( I V  = re1 a t i v e  frequency + r e l a t i v e  coverage) o f  
plants from three stands o f  vegetation on coastal dunes, Merri tt 
Island. 

Spec i es 

- -- 

Beach Gr id  Beach Gr id  Stand Averaye 
(Zone 1) (Zone 2) LC 39-8 X S O D .  

Heterotheca subaxi 1 l a r i  s 
Uniol a ~ a n i c u l a t a  

" 
L a n t a n a  cana ra  
S c a m e r  i 
Cenchrus i ncertus 
m c o ~ n o o s i  t e  
Unknown I 
Unknown I I 
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Canopy coverage of 1,728.3 cm was measured i n  1977 on the Headquarters 
Pinelands s i t e  (Table 48). The value increased bv 10.34 oercent t o  1927.8 cm 
i n  1978. TWO sdecies w i th  very ma1 1 coverage vajues i n  i977, Ximenia ameri- 
cana and Satureja r i g ida ,  were not recorded i n  1978. - - 

The greatest change i n  canopy coverage between years was demonstrated on 
the Beach Reference Stand (Tab1 e 99). The 1978 measurement was 366.7 cm (29.8 
percent) greater than the 1977 coverage vaiue. Increases i n  canopy coverage 
o f  two species, Heterotheca s u b a x i l l a r i s  (200.6 cm o r  72 percent) and Serenoa 
repens (105.0 cm o r  23 percent), accounted f o r  83 percent of the change. 

Discussion 

Comnuni ty ~ n a l  ys'i s 

Hamocks 

Monk (1968) considered southern mixed hardwoods t o  be the c l  imat ic  c l  imax 
vegetat ion o f  nor th  cent ra l  Florida. Aside from f l o r i s t i c  data on "The Ham- 
rock" o f  Dunedin, F lo r i da  (Genelle and Fleminy (1978), ecological studies o f  
cent ra l  F lo r i da  hamocks have not been reported. Ear ly  work by Laessle (1942) 
i n  nor th F lo r i da  demonstrated tha t  w i t h i n  the comnunity type, xer ic,  mesic and 
hydr ic  phases may be discerned. Thus, considerable v a r i a t i o n  w i t h i n  a sample 
o f  harnn~ocks might be expected. An examination o f  the f l o r i s t i c  s i m i l a r i t y  o f  
the  stands sampled i n  t h i s  study i s  given i n  Table 50. Based on Jaccard com- 
inunity coe f f i c i en ts ,  the greatest s i m i l a r i t y  was between the Route 3 and 
Castle Windy tianmocks (38 percent). The l eas t  s i m i l a r i t y  (13 percent) was 
found between Black Hamnock, a hydr ic  s i te ,  and Indian Mound Hdmnock, a t r o p i -  
ca l  hanmock on Cape Canaveral. These general f ind ings  were the  r e s u l t  o f  tbe 
great d i v e r s i t y  o f  species composition o f  the tree, shrub and herb layers 
among the stand Var ia t ion  i n  the herbaceous l aye r  exceeded tha t  i n  the 
shrub and t ree  layers. Sources o f  t h i s  v a r i a t i o n  included s o i l  factors, 
f i r e s ,  dnd h i s t o r i c a l  ly, past grazing o r  clearing. F l o r i s t i c  di f ferences i n  
the shrub layer  probably came about owing t o  the same factors. Because 1 i t t l e  
o r  no evidence o f  se lec t ive  harvest ing o f  t rees  was discovered i n  the hawocks, 
the species o f  t rees present i n  the stands should have re f l ec ted  ind iv idua l  
ecoloy ica l  to1 erances and ava i l  5 i  1 i t y  o f  propayules froin nearby populations. 
Regardless o f  the source o f  va r i a t i on  i n  f l o r i s t i c s  among the hamocks, i t s  
mayni t ude was unexpected. 

Pa i r i ng  o f  hammocks i n  the context o f  experimental and contro l  procedures 
was severely 1 i i n i  ted by t h e i r  d i ss i rn i l a r i  t i es .  ine  rnost promising a1 te rna t i ve  
t o  th'ls approach would e n t a i l  "pre" and "post" exposure (treatment) observa- 
t ions ,  thus using a stand as i t s  9wn contro l .  

A coinparision o f  the nine hamocks on the basis o f  leading t ree  dominants 
provided soine new informat ion (Table 51). SaQal palm was ranked f i r s t  or se- 
cond i n  importance I n  every hamock. Monk (1965) ind icated the averaye 
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importance value of sabal palm as 12.3 i n  60 hamnocks f r o m  nor th  Florida. 
L i ve  oak (Queyus v i r  in iana var. v i r  in iana)  was ranked among the  f i v e  lead- 
i n a  dominants ~n seven 9T' o nlne hamnoc + s. t s  averaae i ~ n ~ o r t d n c e  value i n  
~ o n k ' s  stdnds was 50.0. Laurel oak (Quercus l a u r i f G l  i a)' had the  highest aver- 
age i~nportance value among the t rees  i n  north-(62.3). whereas i t  was 
p k i n k n t  i n three o f  the-n i  ne cent ra l  F lo r i da  stands. ' I n  shmnary, hamocks 
from east cent ra l  F l o r i d a  are f l o r i  s t i c a l  l y  d i f f e r e n t  from nor th  F l o r i  da 
stands. 

The h igh average basal areas o f  t rees  i n  the  hamocks appeared t o  be p r i -  
mar i l y  the  r e s u l t  o f  the abundance o f  Sabal almetto. Owing t o  i t s  m a l l  
crown t o  trunk ra t i o ,  a h iyh  densi ty  o m a  h can interspersed among other  
t r e e  species. Laessle and Monk (1961) repor ted 42.4 m2 o f  basal area per ha 
f r a n  d mature, coastal  halmock. The east cent ra l  F l o r i d a  hamnocks averag !?' 70.4 m2 per ha and ranged t o  99.0. These values a1 so exceeded t h e  56.6 m per 
ha given by A1 exander (1967) as representat ive o f  an "old" hamnock w a r  Miami. 
Basal area o f  t rees  from the  east cen t ra l  F io r i da  stands was not a simple 
func t ion  o f  nu t r i en t  fac tors  (F igure 2) and was more l i k e l y  re la ted  t o  the aye 
o f  the  stands. A d i r e c t  measure o f  t he  age o f  the  stands was not available, 
however. 

Pine Flatwoods 

Pine F l  atwoods are one of the  major comn::nity types i n  F lo r i da  (Monk 
1968) and on M e r r i t t  Island. F la t ,  poor ly  drained topography t y p i c a l l y  sup- 
por ts  f l  atwoods on d r i e r  s i tes ,  - Pinus e l  1 i o t t i i  
on more mesic s i tes ,  and i s  poorest ('Edmister 
1963; Monk. 1968). Pinus pine w i th  lesser  quanti- 
t i e s  o f  P. e l l i o t t i i  and east cen t ra l  Flor ida. On 
Merr i  t t i s 1  and, - P i  nus e l  l i o t m w i t h  few exceptions the dominant pine i n  
the f l  atwoods. t i a r p e r m o t e d  t h i s  d i s t r i b u t i o n a l  pa t te rn  and L i t t l e  
(1978) conf i nned the observation. The exceptions involve a few is01 ated - P i  nus 
serot ina which are c l e a r l y  outs ide the  range o f  the species i n  F lo r ida  as 
w y  L i t t l e  (1378). 

Re~~larkably ! i tt l  e quan t i t a t i ve  data were found i n  the 1 i tera ture  which 
reported on 
found w i t 1 1  r 
ha) i n  t h i s  

stand analysis o f  Pinus a1 u s t r i s  o r  Pinus e l l  i o t t i i  , noth in was 5r-r P .eyard t o  Pinus serotina. asa area o f e  pine stands (5  m per 
;tudy was very  nodes st rn  comvarison \ti t h  the ha~mocks (70 m2 oer 

ha), becduse t h d  pine stands were second. growth and not densely stocked. ' A 
basal area o f  about 34 m2 per ha of P i  nus e l  1 i o t t  i was reported by Hebb and 
Clewell (:97b) from an o l d  yrowth st= m s a l  area fo r  t h i s  stand, 
inc lud ing  ! y i  nes dnd hardwoods over 5 cm dbh, amounted to  45.8 m2 per ha. 
Thus, mature pine stands [nay support as much biomass, as ind ica ted  by basal 
area, as some hammocks i n  east cent ra l  F lor ida.  

The 1 owest f l o r i s t i c  s i m i l a r i t y  was found between the  Pinus serot ina 
stdnd and the remaining f latwoods stands (Table 52). This m m m w a s  
s u f f i c i e n t  t o  j u s t i f y  t r e a t i n g  the remaining stands as . un i t .  



Table 52. Jaccard conn~lnity coef f ic ients  f o r  f ive  stands of pine f l a t w o d s .  
The c o e f f i c i e r ~ t  i s  a measure of  f l o r i s t i c  s i ~ n i l a r i t y  (X).  

Volusa Pineland 

UCF P i  neland 

Wisconsin V i  ll aye 

UCF Pond Pine 

Hqtrs. Pineland 



(- 
I n  comparing the  f i v e  leading dominants among the understory p lants of 

the  - Pinus e l l i o t t i i  and P. y a l u s t r i s  stands, 11 species were included (Table 
53). Serenoa repens was ranked one o r  two by importance vdlue i n  each stand. 
L o n i a w  was pro~ninent i n  a l l  the Pinus e l l i o t t i i  stands on M e r r i t t  I s -  *-- 

I n  the context o f  environmental monitoring, t h e  Pinus e l l i o t t i i  stands on 
Merr i  tt I s 1  and were f l o r i s t i c a l l y  r e l a t i v e  s i m i l a r  (Jaccard comnuni t v  c o e f f i -  
c i en ts  ranged from 36.2 t o  44.2). Cer ta in ly  i t  could be aryued t h a t  the th ree  
stands represented a normal rpnge of v a r i a t i o n  associated w i t h  the comnunity 
type; however, no two o f  the  stands were c l e a r l y  " repl icates" .  Future moni- 
t o r i  ng should, therefore, t r e a t  the base1 i ne data as pre-exposure observations 
and compare any f u t u r e  me. urements w i t h  these. 

Sand P i  ne Scrub 

The sand p ine scrub community type has been studied over most o f  i t s  d i s -  
t r i b u t i o n  i n  F lo r i da  by Laessle (1958; 1965; 1967). It i s  l i m i t e d  i n  occur- 
rence t o  h igh l y  permeable marine sands considered by Laessle (1967) tci repre- 
sent former shorel ines o f  Pleistocene seas. Sand pine scrubs are o f ten  asso- 
c ia ted  w i t h  coastal  areas and b a r r i e r  i s lands  such as Merritt Is land (see Fig. 
6 i n  Laessle 1958). Extensive areas o f  sand pine scrub now e x i s t  nor th  and 
south o f  T i t u s v i l l e .  The o r i g i n a l  d i s t r i b u t i o n  o f  sarrd pine scrub on M e r r i t t  
I s land i s  not known. Two small areas o f  sand pine are known t o  occur. One 
stand of perhaps 20 t rees  i s  located immediately nor th  o f  the  i n d u s t r i a l  area 
on Cape Ca~averal.  A second area of ca. 10 t rees  i s  adjacent t o  the wind 
tower scrub and east o f  LC 39-8. Unt i  1 more i s  understood about t he  sand p ine 
scrub community and i t s  former status on M e r r i t t  Is land, it seems best t o  pro- 
t e c t  these two stands as remnants. 

Stands o f  sand pine scrub were r e l a t i v e l y  s i m i l a r  even though as much as 
100 mi les  apar t  (Table 54). Normally on l y  Pinus clausa occurred i n  the t r e e  

was the leading m a n a l l  the stands studied 
shrub dominants were shared among the stands. 

Coastal Scrub 

Coastal scrub i s  a somewhat unique community type t h a t  appears t o  be li- 
niited t o  M e r r i t t  I s land and Cape Canaveral. I t  may appear fu r the r  south and 
nor th  but  t h i s  cannot be substant iated from the  l i t e r a t u r e .  

A t r e e  l aye r  i s  general ly missing from coastal  scrub. Often l i t t l e  i n  
the way o f  a herb layer  i s  present. A comparison of the  stands w i t h  the 
Jaccard ~omnuni t y  c o e f f i c i e n t s  revealed a considerable range i n  f l o r i s t i c  
s i m i l a r i t y  (Table 56). Based on importance values, the  f i v e  leading dominants 
were qu i te  var iab le  among the stands (Table 57). I n  t h i s  subset o f  plants, 
on ly  Serenoa repens was shared by a l l  t h e  stands. 
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C Table 54. Jaccard community coeff ic ients f o r  s i x  stands of sand pine scrub. 
The coef f ic ient  i s  a rileasure of f l o r ~ s t i c  similarity ('6). 

LL 
U 
3 

U CF 100.0 

Oebary - - 
Route 50 -- 

Route 405 - - 
Hock 1 edge -- 

Wek i va a - 
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Table 56. Jaccard comnunity coef f ic ients  f o r  s i x  stands o f  coastal scrub. 
The c o e f f i c i e n t  i s  a measure o f  f l o r i s t i c  s i ~ ~ ~ i l a r i t y  (%). 

D*~ne Scrub 100.00 41.38 45.16 28.57 64.71 25.00 

tlappy Creek - - 100.00 57.58 38.64 40.00 18.52 

Route 3 - - - - 100.00 41 30 34.48 16.13 

Ground Winds Tower - - - - - - 100.00 23.00 15.38 

Cape Rosemary -- - - - - - - 100.00 26.67 

Corn91 ex 34 -- - - - - - - - - 100.00 
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The 1 eadi ns domi nant s  represent 
(Tab1 e 57). ~ e r t i o l a  e r i co rdes  i s  a  
(Laessl e  1 9 5 8 m w i  se, t he  scrub 
and 4. v. var; marit ima a re  characte 

i n  t h e  coasta l  scrub' and sand pine' s 

species o f  d ive rse  hab i t a t  a f f i n i t i e s  
t y p i c a l  p l a n t  o f  t he  sand p ine scrub 

r t i f o l  i a ,  Q. chapmanii , 
r i s t i c  Oaks, Y?i 9 san - plne scru . However, 

umila, L on ia  l u c i d a  and Befa r ia  race- 
r k f   ST^- uercus , rt im 
c r u b  revealed no s t a t i s t ~ c a  %+ d l  erences. 

Tne d i s t r i b u t i o n  o f  F l o r i d a  mice (Pero scus f 1 o r i  danus) , F lo r i da  Scrub 
Jays ( A  he1 ocma  coerul  escens ?oerul  esi&opher To r to i se  (Gopherus 

01 hemus 5- --a 1  c h a r a c t e r ~ s t i c  ver tebrates o f  sand p ine scrub-- on H e r r i t t  5%- I s  ~n inc ludes o r  i s  l i m i t e d  t o  the coastal  scrub comnunity type. This c i r -  
cumstance supports t h e  hypothesis t h a t  coasta l  scrub i s  eco log ica l  l y  very s i -  
m i l a r  t o  sand p ine scrub. 

Fur ther  ana lys is  needs t o  be done t o  c l a r i f y  t h e  r e l a t i o n s h i p  between 
coas ta l  scrub and sand p ine  scrub. 

Coastal Strand 

Coastal s t rand comnur.ity type i s  conf ined t o  the  immediate coas t l i ne  o f  
Cape Canaveral, M e r r i t t  I s l and  and t h e  b a r r i e r  s t rand between t he  A t l a n t i c  
Ocean and Mosquito Lagoon. The comnunity type i s  widespread e l  sewhere i n  
coasta l  F l o r i d a  (Richardson 1977). Strand vegetat ion i s  dominated by shrubs 
and 1 i t t l e  i n  t he  way o f  ground l a y e r  p l an t s  i s  present i n  stands away from 
t h e  coasta l  dunes. Stands near t h e  dunes have more herbs. A comparison o f  
t he  two stands s tud ied  on Cape Canaveral revealed a Jaccard comnuni ty  c o e f f i -  
c i e n t  o f  17.2 percent. Six shrubs were t he  lead ing  dominants i n  the  stands o f  
coasta l  s t rand (Table 58). Four o f  these species were not  found i n  the coas- 
t a l  scrub o r  sand p ine scrub. Serenoa repens was t h e  lead ing  dominant. I n  
Palm Beach County, Richardson ( m t a t e d  Serenoa repens i s  a  leading 
dominant i n  t h e  d i s t i n c t i v e  s t rand c o m m u n i t y t  region. I n  general, 
species o f  oak (Quercus sp.) were r e l a t i v e l y  r a r e  i n  the  comnunity type. 

Coasta! Dunes 

The coasta l  dune community, o r  sea oats zone, extends from the coastal  
s t rand  t o  approximately t h e  1 i n ~ i t s  o f  h igh t ides.  Much o f  t he  coastal  dune 
vegetat ion on M e r r i t t  I s l a n d  and Cape Canaveral had been d is turbed over the 
past t h ree  decades. More recen t l y ,  beach eros ion has con t r ibu ted  t o  the l oss  
o f  t h i s  h a b i t a t  type. 
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Coastal dune veyetat ion i:. { a i r l y  I~eteroyeneous from place t o  place. A 
comparison o f  t t ie f l o r i s t i c  s i ~ n l l a r i t y  ind ica ted  the  range o f  v a r i a t i o n  t h a t  
might be expected (Table 59) The importar~ce o f  p a r t i c u l a r  p lants a1 so i s  
q u i t e  var iab le  from stand t o  stand. bmnng +be f i v e  top  ranked p lants i n  t he  
stands, none shared the same importance val rank i n  another stand (Table 
60). 

Reference Stands 

The purpose o f  the reference stands i s  t o  document changcs i n  the  species 
composition and r e l a t i v e  importance o f  p lants i n  several stands which belong 
t o  a comnon community type. Because the  measurements are t o  be taken on per- 
manent study s i tes,  v a l i d  between year comparisons may be made. Use of perma- 
nent p l o t s  o r  transects t o  document the  nature and r a t e  o f  succession i n  p lan t  
c m n i  t i e s  has a long h i s to ry  (Daubenmire 1968). The work by Veno (1976) i n  
nor th  F lo r i da  shows the  usefulness o f  t he  appruach i n  t h i s  region. Elsewhere 
other  inves t iga tors  have made s i g n i f i c a n t  cont r ibu t ions  through the in te rpre-  
t a t i o n  of s e r i a l  observations on permanent study p l o t s  (Schmel t e t  a1 . 1975; 
Abrel and Jackson 1977; M i c e l i  e t  al .  1977). Adaptation o f  the general 
methods t o  the  ens!ironmental monitor ing program a t  t he  Kennedy Space Center 
appears t o  be appropriate. 

Sumnary 

The p lan t  co~rmunity t y ~ e s  o f  M e r r i t t  I s l and  were designated as fol lows: 
hamnocks ( fo res ts  dominated by broad-leafed evergreen species), pine f l a t -  
woods, coastdl  scrub, coastal strand, coastal  dunes, wetlands dominated by 
woody vegetation, wet1 ands dominated by non-woody vegetat ion and c i t r u s  
groves. The d i s t r i b u t i o n  o f  these comnunity types was indicated i n  contrast-  
i ng  co lo rs  on a map prepared a t  a scale o f  1:60,000. 

The resu l t s  o f  the cornuni ty  c l a s s i f i c a t i o n  and mapping program served as 
a basis  f o r  the design o f  the p lan t  community analys is  and the  se lec t ion  o f  
reference stands f o r  a proposed fu tu re  environmental monitor ing program. 

Re la t i ve l y  undisturbed areas (2 o r  more acres) were i d e n t i f i e d  w i t h i n  the 
geographic extent o f  the major comnunity types. During the summers o f  1976-78 
selected stands were sampled by standard methods deta i  1 ed e l  sewhere. The a l -  
l ocat i on of sampl i ng e f fo r t  by comnuni t y  type was: hammocks (9 stands) , pine 
flatwoods ( S ) ,  coastal scrub (12), coastal  strand (Z), and coastal dunes (3). 
Avai 1 abi 1 i t y  of sui tab1 e stands p a r t l y  determined the d i s t r i b u t i o n  o f  sampl i n g  
e f fo r t .  Density, frequency and basal area was estimated fo r  t r e e  species, den- 
s r t y  and frequency f o r  shrubs, and coverage and frequency f o r  herbaceous 
plants. A 1 i s t  o f  p lants was prepared f o r  each stand. 

Hammocks occupied s i t e s  w i th  a wide range o f  drainage patterns, but gen- 
e r a l l y  w i t h  organic s o i l s ,  high n u t r i e n t  concentrations, and near neutra l  pH. 



Table 59. Jaccard c o m n i t y  coeff ic ients f o r  three stands o f  coastal dune 
cotl~rnunity type. The c o e f f i c i e n t  i s  a measure o f  f l o r i s t i c  
silni 1 a r i  t y  ( X ) .  

Beach Grid 
(zone 1) 

Beach Grid 
(zone 2)  
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Twenty-e ;ght species of trees wi th importance values ( 1 V )  equal or greater 
than un i t y  were included i n  the sarri:es. Sabal palmetto and Quercus - - 

were the leading dominan~s. Basal area was very % # 

i n  part, t o  the high density o f  Sabal. A large 
var iety of t ree seedlings. shrubs and vines (27 species) w e r m n d  i n  the 
hanocis. Sabal palmetio; Ps chot r i  a nervosa and. Toxi cbdendron radi  cans were 
promi neni;. ~ a c e o u s  cover + was e s . v e r a g m  percent . m o r i  s- 
t i c  s im i l a r i t y  o f  the haraaocks, based arl I ? - c . ? ~  camunity coefficients, was 
low and reached 38 percent i n  only one cmpartson. Thus, pa i r lng o f  hamnocks 
i n  ecological ;noni t e r i  ng was not possible. 

The so-cal led pine fl atwoods complex o f  Flortda includes three phases, 
longleaf pine (Pinus a lus t r is ) ,  slash pine (P. e l l i o t t i i )  and pond pine e. 
serotina). Fla-s %-- ominated by - P. e l  1 i o t t T i  are extensive on Mer r i t t  I s -  
land three areas were sampled. I n  addition, single stands dominated by 
e i ther  longleaf or pond pine were studied on the mainland. 

Soi ,s o f  flatwoods are poorly drained and highly acidic. Stands were 
dominated by a t ree layer o f  one species o f  pine, except i n  the stand of Pinus 
serot i  na, where several t~drdwoods were present. Basal areas o f  the pine flat- 
n o d d s a n d s  were very modest due t o  t h e i r  beiny second growth and not densely 
stocked. Understory vegetation was qu i te  diverse and Serenoa repens and Aris- 
t i da  s t r i c t a  were tne leading dominants. - 

The scrub compiex o f  east central Flor ida appears t o  have a t  least  two 
phases, sand pine scrub and coast21 scrub. Both phases occur on soi 1 s that  
are 97-99 percent sand, acid ic i n  r eac t i o l  (4.3-5.0) and nut r ient  deficient. 
Sand pine (Pinus clausa) and a var iety o f  hardwoods compose the t ree layer i n  
sand pine sm however, most o f  the basal area i s  contributed by P. clausa. 
A r i c h  var iety of small and large shrubs fonn a dense th icket  (scruE) under- 
the trees. ( ue rus  r t i f o l i a  was the leading dominant among the larger 
?rubs. L i  kern Lb- e, i t  was ominant among the smaller shrubs. Few ground layer - - - 

plants were found. 

Coastal scrub i s  f a i r l y  widespread on Mer r i t t  Island and Cape Canaveral. 
This i s  the resu l t  o f  i t s  d i s t r i bu t i on  being l im i t ed  t o  s i tes  derived from re- 
cent deposits o f  nutr ient  def ic ient  marine sands. Coastal scrub i s  character- 
i zed "Jy a dense layer o f  shrubby plants. A t ree  layer i s  generally missing. 
Likewise, 1 i t t l e  i n  the way o f  a herb layer i s  present. Most of t h  smaller 
woody plants ((50 cin i n  height) occurred i;t densit ies o f  <1.0 per 3. Quercus 
myrt i fo l  i a and Gay1 ussacia dunosa were present a t  high densities, however. 
The species which occurred w i t h h e  greatest frequency among the stands were 
cercus v. var. sa r i  tima, Queyus r t i f o l  i a  and Vaccinim rs in i tes .  These 

h e e l e a a i n y ~ t s  i n  imortance y va ues. The shrub * aver o the coas- 
t a l  scrub was dkninated by high densit ies o f  uercus r t i f o l  i a  and Serenoa 
repens. Among the shrubs, Serenoa repens had %* t e l g  est  average frequency o f  
occurrence. Quercus m y r t i f m d  Serenoa r e  ns were codominants and ranked 
f i r s t  and second by importance values. Ceratio J"r a ei-icoides, often c i ted  as an 
indicator  o f  sand p i  ne-scrub c o m n i  t i es ,  ranked ti- 



.r t- Coastdl strand vegctdt ion i s  confined t o  the i lm~ediate coas t l ine  o f  Cape 
Canaveral , Merri tt Is1 and and the  b a r r i e r  strand b e t w ~ e n  the  At1 a n t i c  Ocean 
and Mosquito Lagoon. So i l s  o f  the  strand c o m n i t i e s  are basic (x pH = 7.3) 
and about 95 percent sand. S t r ~ n d  vegetat ion i s  dominated by shrubs w i t h  
1 i t t l e  o r  no developnent o f  ground l aye r  vegetation. Often the shrubs e x h i b i t  
a hedyed appearance owing t o  the  l i m i t i n g  e f f e c t s  o f  s a l t  spray. Serenoa 
r e  ens was the do~ni nant species i n  terms o f  frequency, coverage a n v t a n c e  

Other t y p i c a l  shrub species i nc l  uded Myrica c e r i  fera, Chi ococca -9  a1 ba 
Bunel ii. tenax and flyrcianthes fragrans. 

The coastal  dune community, o r  sea oats zone, extends from the  coastal  
s t rand t o  approximately the  1 i m i t s  o f  h igh  t ide. Much o f  the c o a s t ~ l  dune 
vegetat ion of M e r r i t t  I s land and Cape Canaveral has been d is turbed over the 
past three decades. More recent ly ,  beach erosion has contr ibuted t o  the loss 
of t h i s  hab i ta t  type. Three stands were sampled w i t h i n  the  sea oats zone. 
Thei r  s o i l s  are about 94 percent sand, basic i n  react ion and nu t r i en t  de f i -  
c ien t .  Th i r t y - s i x  species were recorded i n  the  study. I n  contrast,  on ly  10 
species were included i n  the  samples from coastal  strand. Sea oats (Uniola 
pan icu la ta)  was the  dominant species i n  terms o f  frequency, coverage 
importance value. Heterotheca subaxi l  1 a r i  s and A t r i  p l  ex arenaria were re la -  
t i v e l y  important elements o f  t he  coastal  X n e  comwnlty. 

A ser ies o f  10 ecosystems was selected f o r  1c11q-term stuay o f  p lant  c o w .  
 unity change o r  succession. These reference stands were s i t e s  from among 
those included i n  the p lan t  comnunity analysis. Permanen' l i n e  transects ( 5  
per s i t e )  15 o i n  length were ob jec t i ve l y  established. Canopy coverage o f  
woody p lants was recorded on three s i t e s  i n  1977 and on 10 s i t e s  i n  1978. fk- 
tween year comparisons o f  coverage on the stands studied i n  both years showed 
modest increases i n  vegetal cover. The greatest change (29.8 percent) was 
indicated on the  coastal  dunes (beach gr id ) .  

Concl us i  ons 

1. The upland p lant  cornrnuni t i e s  o f  I-krritt Is1 and .ere mapped as: hamnocks, 
pine fl atwoods, coastal  scrub, coasta: strand, coastal  dunes, and c i t r u s  
groves. Wet1 and pl ant cornmuni t i e s  are o f  two general types, those domi- 
ndted by woody vegetation and those dominated by non-woody vegetation. 
P l  ant community analysi  s and f u t u r e  monitor ing programs should be designed 
w i t h  these ~ i la jo r  landscape u n i t s  as a basis f o r  decis ion making w i th  
reydrd t o  ecol ogi cal  s t r a t i f i c a t i o n  and sampl i ng. 

2. Thir ty-one stands were selected t o  describe the upland p lant  co~muni ty  
types o f  M e r r i t t  Is land and v i c i n i t y .  

3. Quan t i t a t i ve  analysis o f  stands representat ive o f  these comnunities s 

revealed substant ia l  amount o f  v a r i a t i o n  between stands w i t h i n  a commu- 
n i  t y  type. This w i  t h i  n-comnuni ty - type heterogeneity appears t o  be normal 
and reveals the continuous nature o f  v a r i a t i o n  t o  be expected i n  
moderately d is turbed landscapes such as Merritt Island. The e x i s t i n g  data 



base i s  adequate t o  describe t h i s  var ia t ion f o r  hamnocks, pine flatwoods, 
and coastal scrub; however, analysis o f  t w o  addi t ional  stands of coastal 
strand and coastdl dune vegetation w u l d  be desirable t o  add re1 i a b i l  i t y  * 
for  those two vegetation types. 

4. Dominance-diversity curves proved t o  be useful i n  providing a quantitat've 
co~npari son o f  the s i m i l a r i t y  o f  several stands from a s ingle cofmunity 
t y  pea 

5.  Ten stands were found t o  be sui table t o  serve as reference stands f o r  an 
ongoing plant corrmunity monitoring program. Future study o f  the vegeta- 
t i o n  on the reference stanas should involve careful  assessment of canopy 
coverage. Canopy coverage i s  an excel 1 ent indicator  o f  re1 a t  i ve dominance 
i n  an ecological context (Daubenmire 1968). I n  addition, data co l lec t ion  
on the reference stands should be carr ied out i n  precisely the same manner 
f o r  ease o f  conparison. 

fi. Annual assesvnsnt o f  cano;ly coverage should be obtained fram a minirman of 
f i v e  permanent transects i n  each reference stand. Trends i n  canopy 
coverage s t a t i s t i c s  can provide rigorous evidence o f  chronic change i n  
species co~xposition and s t ruc tura l  a t t r i bu tes  o f  the reference stands. 
The influence of acute perturbations w i  11 not be c lear l y  revealed i f  
measurements are taken annual ly. 



SMALL MAMMAL POPULATIONS 

In t roduc t ion  

Small marmnal s  are important components o f  t e r r e s t r i a l  co~niiuni t y  s t r u c t u ; ~  
(Gol ley e t  al .  1975; Chew 1978). In the  present context, small mamnals 
i ncl  ude those insec t ivore  and rodent species no l a rge r  than 250 grams; sma! l ~ r  
ind i v idua ls  o f  o ther  marml  groups may on occasion be included i n  the samp.es, 
e.g., skunks, opossuns o r  rabbits.  Small mamnals feed d i r e c t l y  on plants, o r  
on p lan t  p a r t s  such as seeds, and on c e r t a i n  o ther  consuners. Likewise, they 
are food resources f o r  l a rge r  predators and smaller parasites. The r o l e  o f  
small mammals i n  energy flow i s  the subject o f  considerable research (Petruse- 
wicz and Ryszkowski 1969; Petrusewicz and Hansson 1975). French e t  a1 . (1976) 
suggest t ha t  small mammals cont r ibu te  more t o  energy f low i n  grasslands than 
do b i r d s  (Wiens 1973). The importance o f  small mammals i n  nu t r i en t  cycles i s  
i n  a  pre l  i ~n ina ry  s ta te  of understandiny (Gentry e t  a l .  1975). Pot te r  (1978) 
has reviewed the recent work and concludes small mamnals have l i t t l e  e f f e c t  on 
the  input-output re la t ionsh ips  o f  nu t r i en ts  i n  most ecosystems. 

Small marnmal pow1 a t  ions are very sens i t i ve  t o  changes i n  environmental 
condi t ions,  e.g., r a i n f a l l  and primary product ion (Whi t f o r d  1976; Tast and 
Kale la 1371) ; as a  consequence, they exhi b i t  considerable spat ia l  and temporal 
dynamics i n the i  r abu~~dance patterns (Terman 1968; Krebs and Myers 1974). 
Chanyes i n  vegetat ive cover often are cor re la ted  w i th  var ia t ions  i n  m a l l  
mammal populations (Batzl  i and P i t e l k a  1970; 1971; B a t z l i  1974; Goertz 1964). 

Due t o  the i  r 1 ocal abundance, sedentary nature, non-mi yratory tendencies, 
and h igh t rappabi l  i t y ,  small marmidl s  lend themselves t o  ecosyste:n monitor ing 
program. Thus, small niammal s  have been studied where i o n i  z iny rad ia t i on  may 
in f luence ecosystems iDun2way and Kdye 1961; Golley e t  a l .  1965; French e t  al .  
1974; O 'Far re i l  e t  a l .  19-5; Buech 1974). 

Srnall ma::lmdl 9opulations on Merri tt Is1 and were sarnpled r ~ ~ o n t h l y  i n  four 
diverse p i  ant co~~dnuni Lies. Chdnges i!l re1 a t i v e  dbundance, species df v e r i i t y ,  
stanclir~g crop bio;ilass, reproduct ive a c t i v i t y ,  :~iove~ner~ts and other  demographic 
fcat i~r-es wertx docuiiiented over a period o f  t i l i  r- ty-four ~ilonths. Developnent o f  
an a b i l i t y  t o  detect nnn-natural change ir ;  the syste!ns was the u l t imate  goal 
of the research. 

Speci f i c  study objectives were: 

1. t o  inonitor s:,iall rnanmial species i n  flatwoods (Wisconsin V i l l a y e  
Gr id ) ,  hamnock (Happy tiamnock Grid) , coastal  dune (Beach Grid),  and 
coastal  scrub (Dune Scrub Grid) cornnun; t i es .  



2. t o  estimate population s ize r the small mamnals at  monthly in terva ls  
throughout the year. 

T P 

3. t o  docunent demographic aspects o f  the populations, viz., survival 
rates, reproductive ac t i v i t y ,  sex rat ios,  ectoparasi t e  burdens, and 
movements i n  r e l a t i on  t o  seasonal and yearly var iat ions on the same 
area and among areas. 

The ma1 1 mama1 species o f  main concern f o r  the w r w s e s  o f  t h i s  . . 
research were the f o l l  &i ng tqyomorph rodents: scus 01 i onotus n i  uei ven- 

us 14ttor- P f l o r i d a n u s  i t b n w  
extent e r e  Ochrotolnys nutta - -- o x l z i z  

and Rattus rattus. - --- 
The genus P e r ~  scus (white-tocLeti nice o r  deer mice) i s  a l a y e  North 

r l w r i c j n  group. -? Hooper 1968) out l ined the taxonomic .srralgements of the 
qentfs 2s presented by Osgood (1909), Hal 1 and Kel son (i353), and Hooper and 
:fusser (1964). The most recent o f  these schemes i l s c t  57 species i n  seven 
s;rbgenera. Perm scus are general l y  medi un-si zed mice (13 t o  40 g) wi th re1 a- 
t i v e l y  large -+ ears, ong t a i l s ,  and white feet. They are nocturnal. The 
gestation period i s  21 t o  27 days, and mean l i t t e r  sizes r a n q ~  from 1.6 t o  
nearly 5 ( B l a i r  e t  al. 1968; Layne 1968; Burt  and Grossenheider 1975). 

Peronlyscus pol ionotus Wagner ( the beach mouse o r  o l d - f i e l d  mouse) i s  the 
smallest UIS. species i n  the genus. The beach mouse i s  a burrowing species 
which prefers coastal dunes and inland f i e l d s  @f Florida, Alabama, Georgia, 
and South Carol ina (B la i r  e t  dl., 1968). The pelage color  and pattern vary 
considerably wi th s o i l  color  (Kaufman 1974). The s u b s p i e s  i n  Brevard 
County, Flor ida i s  - P. P. nive ivent r is  (Hal l  -, id Kelson 1959). 

Peroinyscus gossypi nus LeConte ( the cot ton mouse) i s  a medi urn-si zed, re1 a- 
t i v e l y  dark species f ound in  most o f  the Southeast U.S. Uolfe and Linzey 
(1977) s m a r i z e d  the bi0109:i o f  t h i s  species. oss inus i s  a good 
climber. It feeds on seeds and insects (Burt ana P* Grossenhei - er 1976). I n  
Florida, cotton nice are found i n  a var ie ty  o f  habitats and nest i n  a var ie ty  
of posit ions (Layne 1974). The sub-species i n  East Central F lor i5a i s  - P. 9. 
palmarius (Hal 1 and Kelson 1959). 

Permyscus floridanus Chapman ( the F lor ida nouse or gopher mousej i s  a 
robust species wi th  large hind feet. This species prefers sand pine scrub and 
turkey oak-pine habitats (Layne 1969). I t  i s  endemic t o  peninsular Flor ida 
(Nei 11 1957). The qo~he r  mouse i s  so named because i t  u t i l i z e s  burrows o f  the 
iopher t u r t l e  (Go herus 01 hemus) or  th: pocket gopher (Gem s i ne t i s )  for  
home s i t es  (Layhu!+963; 1966; 1967 ; 1969; 1 v ~ o + a h s h e d  
much valuable information on the ~ontugeny, e tho loh ,  and parasites o f  - -  P. f l o r -  
i danus. 



Ochrotomys n u t t a l l  i Harlan ( the  golden mouse) was formerly i n c l  uded i n  . 
the Genus ~ e r o m y q a l l  and Kel son 1959). This species i s  character ized as 
d w a l l  cinnamon rlmuse w i th  a short  t a i  1. It i s  found i n  most o f  the South- 
edst (Bur t  and Grossenheider 1976). The golden lilouse i s  a good c l  imber and 
nests above the groiind. Linzey and Packard (1977) hrve reviewed the b io logy 
o f  th is 'species.  The subspec'es i n  t h i s  area i s  - 0. - n. f loridanus. 

S i  modon (co t ton  r a t s )  are compact, coarse-hai red, short-eared r a t s  
represente -%- by about 20 species i n  North and South America. Three of these 
species en ter  the  U.S. S. h i s  idus Say and Ord i s  the only  species i n  F lo r i da  
( B l a i r  e t  a l .  1968). Th< su T?- species i n  East Central F lo r ida  i s  S. h. l i t t o -  
r a l  i s  (Ha l l  and Kel son 1959). Cotton r a t s  feed p r imar i l y  on v e g Z t a T i o i 3 T  -- 

sometimes construct surface runways i n  grassy hab i ta t s  (Burt  and Grossenheider 
1976). Odun (1955) found t h a t  S i  modon h i s  i d ~ s  can have l a r g e  populat ion 
f luc tua t ions  s i m i l a r  t o  those descr i  e o r  mlc ro t ine  rodents (Krebs e t  al. 
1973). 

-%a+ 

Rattus r a t t u s  Linnaeus ( the  r o o f  r a t )  i s  a large, slender, l ong - ta i l ed  
Old w m p x t h a t  has become comensal w i th  humans i n  many par ts  o f  the 
U.S. and Mexico. Feral populations have been found i n  Texas and F lo r i da  
( B l a i r  e t  a1 . 1968). The specimens from Brevard County were medium gray w i th  
white be1 1 ies. 

More co~ i~p le te  information concerning the ecology o f  these species can be 
found i 11 the references 1 i sted i n  Appendix Table 95. 

Methods and Mater ia ls  

Study Areas 

Four areas which represented pine flatwoods, hairmock, coastal  dunes and 
coastal scrub were selected f o r  study. These areas a1 so were included among 
the reference stands f o r  which a p lan t  cornuni ty  analysis was completed. 

Wisconsin V i l l a y e  Gr id 

The g r i d  i s  located near the mlorth end o f  the shu t t l e  runway (Figure 
3 ) .  A t rapping g r i d  o f  e i y h t  rows and e igh t  co l  unns was i n s t a l  l e d  t o  
y i e l d  64 t rapping stat ions,  15 meters apart  (Appendix Figure 90). This 
g r i d  i s  superimposed on the sarile area trapped by Ehrhart (1976) during 
1972-75. Wetter areas o f  the western and southern margins o f  the o r i g i -  
nal g r i d  were excluded t o  make the  study area as t~oniogencous as possible. 
The g r i d  area i s  1.44 hectares. 

The vegetat ive cover o f  the g r i d  may best b? re fe r red  t o  as f l a t -  
woods without pines. The dominant element i n  the ground cover i s  wire- 
grass A r i s t i d a  s t r i c t a .  Smaller woody p lan t  inc lude St.. John's wort 



1 - Yiaeoomin Village 
2 - Happy U m c k  
3 - k .ch  Grid 
4 - Dune Scrub 

t i  yure 3. Loca t ion  o f  s~rial 1  mammal popu la t ion  moni t o r i n ~  gr ids .  
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sect ion o f  t h i s  report .  

Happy Hammock Gr id  

The l oca t i on  o f  the  g r i d  i s  shown i n  Figure 3. The conf igura t ion  o f  
t h e  study area i s  i r regu lar ,  owing t o  the j ux tapos i t i on  o f  the hamock 
and a hardwood swamp. F i f t y  t r a p  s ta t i ons  were located a t  15 meter 
i n t e r v a l s  (Appendix F igure 91). The g r i d  area i s  1.12 hectares. 

Large 1 i v e  oaks are scat tered 
throughout the - Sabal palmetto, 
uercus l a u r i f a l i a ,  red maple Acer rubrum, and elm Ulmus americana var. %- oridana. Subcanopy t rees i nctude-6%krry  el ti-vi ata, mu1 ber ry  

Morus rubra and lancewood Nectandra coriacea. -n -h-g s r u  s  re coffee 
m o t r i a  nervosa and P. su lzner i ,  @= uianensis and Ard is ia  escal- 

sect ion of t h i  s report.. 
P--b b -ant coninunity i s  f u r t h e r  descr i  ed i n  t he  previous 

Beach Gr id 

The beach g r i d  was establ ished i n  June o f  1975 t o  monitor wnall 
mammal s during the V ik ing  Launches from LC41 [F igure 3). A standard 8 x 
8 gr id ,  1.44 hectares i n  area, i s  i n  place (Appendix Figure 90j. 

The g r i d  extends in land from near tbe high t i d e  l i n e  over two smal.1 
dune 1 ines, a major dune ( s i x  m above sea leve l  ) , and 40 meters beyond 
the  c res t  o f  the major dune l i ne .  Three obvious zones o f  vegetation run  
para1 l e l  w i th  the beach and dune 1 ines. The f i r s t  zone and r a s t  seaward 
i s covered w i th  sea oats Uniola paniculata, l ieterotheca subaxi l l a r i s ,  and 
Ipmoea s to lon i fe ra  and I. es-caprae. Some 14 other  species of h G n t s  
occur i n  zone 1. Lone 2-is %- etween the  beach and the  major dune 1 inc. 
Much o f  t h i s  drea i s  bare sand w i t h  c l  urnps o f  palmetto Serenoa r e v r s ,  
occasi onal sea grape Coccol oba uv i  f era, and buckthorn ~ m t e n a x .  -, - 
Gopher apple L ican ia  michauxii forms extensive mats i n  some places. Zone 
3, behind the main dune l i n e ,  i s  covered w i t h  a dense shrub layer. Palm- 
e t t o  and sea grape are most abundant, whi le  wax myr t le  
buckthorn and Chiococca alba are comnon but  scattered. 
cover ex i s t s  beneath t h e x u b s ,  but a heavy 1 i t t e r  i s  present. Addi- 
t i o n a l  d e t a i l s  are t o  be found i n  the previous sect ion o f  t h i s  report .  



Dune Scrub Gr id  

The g r i d  was establ ished as a cont ro l  y r i d  dur ing previous studies 
i n  1975 (Figure 3). A standard 8 x 8 gr id ,  1.44 hectares i n  area, i s  i n  
use (Appendix Fi  gure 90). 

This g r i d  i s  found on an o l d  dune area t h a t  appears t o  be qu i te  
uniform i n  terms o f  s o i l  and r e l i e f .  A dense shrub cover 1-2 meters i n  
height covers the  area. Essent ia l l y  no ground leve l  cover i s  present, 
bu t  a heavy l i t t e r  l aye r  has developed beneath t h e  shrubs. Rosemary 
Cerat io l  a er ico ides forms extensive, almost pure stands. Three oaks, 
1 i v e  oak Quercus v i r  in iana var. m r i t i m a ,  Chapnan oak and q y r t l e  ~ a k ,  '7BT- - are comnon. Spanis p un Ximenia amerlcana, L onia f e r r u  inea, and saw 
pallnetto are scattered t h r o w  the gr id.  
found i n  the previous sect ion o f  t h i s  report. 

k o & s  are t o  be 

Trapping and Processing Procedures 

Trapping and processing procedures were standardized on a1 1 areas. Each 
in te rsec t i on  o f  the  g r i d  co l  unns (designated by 1 e t te rs )  and rows (designated 
by nunbers) was marked w i th  a wooden stake. Aluninun tags w i th  the l e t t e r -  
nunber codes were attached t o  the  stakes. Sherman l i v e  t raps which measured 
7.6 cm x 8.9 cm x 23.2 cm were placed w i t h i n  1-2 m o f  the stakes and l e f t  i n  
place throughout the  year. When t r a p  success was 50 percent o r  greater based 
on the  o r i g i n a l  24 trap:, an addi t ional  56 t raps were added. These t raps were 
placed on the  co l  unns ha1 fway between the stakes, i .e., between A-1 and A-2, 
etc. The object  of the addi t ional  t raps was t o  maintain a sizeable surplus of 
empty t raps  ava i lab le  i n  the  f i e l d ,  regardless o f  small mamnal densi ty  (Krebs 
e t  al. 1976). A l l  t raps were bai ted w i th  r o l l ~ d  oat f lakes on the day before 
f i e l d  processing o f  the  mamnal s. Traps were opened t o  capture animals once 
per month o r  every four weeks. 

The arrangement o f  t raps  ir, Happy Hamnock i s  s l i g h t l y  modified. A regu- 
l a r  g r i d  o f  only 50 t r a p  s ta t ions  i s  i n  use (Appendix Figure 91). I n  addi- 
t i on ,  25 so-cal led "up t raps"  are deployed. Twenty-five of t h e  50 possible 
t r a p  s i t e s  were selected a t  random, and a wooden she l f  w i th  roo f  was attached 
t o  a l a rge  t r e e  near the  marker stake. Each "up t rap"  i s  approximately 1.5 m 
f r a n  the ground. These t raps have permitted more adequate sampl i ng  o f  arbo- 
re81 small mamnals such as co t ton  mice and the  golden mice Ochrotoqys 
n u t t a l l  i. 

Animals were processed i n  the  f i e l d .  Captured mice were handled i n  plas- 
t i c  bags which permitted easy removal from traps. Cotton r a t s  and other 
l a rge r  animals were t rans fer red from the t raps i n t o  " c r i t t e r "  bags. Ouring 
rou t ine  examinations each animal was held by the  loose sk in found i n  the 
interscapular  region. A l l  data were recorded on a standard fornl from which 
computer cards were punched (Appendix F i  gure 92). A f te r  species i d e n t i f i c a -  
t i on ,  untagged animals were ear tagged w i t h  nunbered monel tags. Sex was 



determined. Males were c l a s s i f i e d  as having testes i n  an abdominal, descend- 
ed, o r  intermediate posit ion. Females were noted as having imperforate o r  
per forate vaginae. Other external cha rac te r i s t i cs  o f  the female's reproduc- 
t i v e  s t a t e  were recorded. The vulva was noted t o  be inac t ive ,  tu rg id ,  corn i -  
f i ed  o r  membranous, closed w i t h  a copulatory plug, o r  bloody. Mamnary devel- 
opnent was c l a s s i f i e d  as small, large, o r  ha i r l ess  and pigmented. Status o f  
the symphysis pubis was ind ica ted  as closed notched, o r  open (can o r  nearly 
can place t i p  o f  f i n g e r  between the  po in t s  o f  bone). Any pregnant females 
were recorded and notes taken on t h e i r  condit ion. The nunber o f  p lan tar  pads 
on the  h ind  fee t  o f  t he  Per scus species was recorded, because considerable + v a r i a t i o n  has been discovere i n  the character. The foo t  length o f  each 
capture was recorded. Body weights were taken on 50, 100, o r  300 gram Peso1 a 
spr ing balances. Pelage was c l a s s i f i e d  as juveni le ,  subadult o r  adult. A 
minimum est imate o f  ectoparasi te burden was ascertained (a complete count o f  
ectoparasites would requ i re  t h a t  the animals be k i l l e d  and exanlined under 
1 aboratory condit ions).  Ind iv idua l  t i c k s  and b o t f l  i e s  were counted. The 
nlnlber o f  f l eas  was estimated as none, from 1-5, and greater  than 5 present. 
Mites were noted as present o r  absent. Chiggers were placed i n t o  three abun- 
dance categories, namely: none, from 1-50, and greater than 50. Condit ion o f  
captures a t  the  t ime o f  release was noted as good o r  poor. 

Data Storaqe. Retr ieval  . and Anal vs i  s 

A format statemert f o r  computer coding o f  the  small mamnal data was . 
adapted from a s i m i l a r  document u t i l i z e d  by the members o f  the Grassland Biome 
Team o f  t he  In te rnat iona l  B io log ica l  Program, Ft. Col l  ins, Colorado. Codes 
and designations are provided i n  Appendix F igure 92 and Appendix Table 96. 
Datd were rou t i ne l y  keypunched, ve r i f i ed ,  and checked against the o r i g i n a l  
f i e l d  forms. 

Routine so r t i ng  programs were adapted t o  s u i t  the needs o f  t l ie  srnall 
mal~unal study. Eight such programs were operational. 

Analysis o f  populat ion l eve l s  o f  the  various small mamnal s was fundainen- 
t a l  t o  the nlonitor ing program. Smith e t  al., (1975) have most recent ly  
reviewed the various ways t o  evaluate abundance o f  small mamnals. Most 
non-removal methods were not appl i cab le  t o  t h i s  work owing t o  s t a t i s t i c a l  
assumptions not being s a t i s f i e d  (Ot is  e t  a l .  1978). Accordingly, the calendar 
of captures procedure was adopted (Petrusewicz and Macfadyen 1970). The 
method y ie lded an enuneration o f  the  rninini~lni nunber o f  animals known t o  be 
d l  i ve  during each t r a p  period. T' i is method i s  now widely used (Krebs 1966; 
Su l l i van  1977; Tarnarin 1977; Fa i rba i rn  1977) and has been shown t o  provide 
re1 i a b l e  data when recapture rates were high (H i lborn  e t  al. 1976). 

Survival rates by species, based on four-week i n te rva l s ,  were calculated 
JS the number o f  marked aninials released a t  t ime ' t '  d iv ided i n t o  the nunber 
o f  these marked animals recaptured i n  the  next sainple period ( t  + 1). Changes 
i n  surv iva l  r a t e  rnay be corre lated w i th  populat ion density, phase o f  popula- 
t i o n  growth, and season. 



Movtments o f  small marrmals were quant i f ied  by the ca l cu la t i on  o f  the mean 
distance between successive recaptures (Brandt 1962; Wol f e  1968). Successive 
captures, a minimum o f  four, f o r  a p a r t i c u l a r  animal were determined, and d is -  9 c 

tance i n  meters between s~~ccess ive  captures was averaged. Data were s t r a t i  - 
f ied  by species and sex. Oifferences among the  groups were evalvated by use 
of t - tests.  

Species d i v e r s i t y  re1 at ionshi  ps among the  small mama1 comuni t i e s  were 
analyzed by two standard measures: B r i l l o u i n  and Simpson. Both Peet (1974) 
and Goodman (1975) have w r i t t e n  c r i t i c a l  revicws o f  these d i v e r s i t y  indices. 
The B r i l l o c i n  measure provides an index t o  compare var ia t ion  i n  species d i v e r -  
s i t y  i n  t ime and space. I t s  magnitude i s  influenced by both the number of 
species i n  the comnunity and t h e i r  ind iv idua l  r e l a t i v e  abundances. The abso- 
l u t e  value may vary from 0 t o  i n f i n i t y ,  however most c o n u n i t i e s  y i e l d  an 
index between 1.0 and 3.0. The B r i l l o u i n  measure i s  sens i t i ve  t o  and corre- 
l a ted  w i th  the number o f  species present. Calculat ion was by the  fo l lowing 
(Lloyd e t  a1 . , 1968) : 

B r i l l o u i n  Index = 1 log  ( N ! 
7T ny!n2!. . .n i! 

1 

Where N = t o t a l  number o f  'ndividuals 
n l  = t o t a l  number of species 

I n  contrast,  the Simpson index i s  most sens i t i ve  t o  changes i n  the re la-  
t i v e  abundance o f  species and i s  claimed t o  measure the concentration of domi- 
nance w i th in  a comnunity (Peet 1974). The value mail range from 0 t o  1.0 and 
indicates a strong concentration o f  dominance as i t  approaches 1.0. Calcula- 
t i o n  for the f i n i t e  sample case i s  as follows (Pielou 1977): 

Simpson index = X  ni(ni- 1) 

Where n i  = t o t a l  number o f  species i 
N = t o t a l  number o f  ind iv idua ls  

Results 

Each g r i d  represented a point  sample o f  an ecosystem type found t o  be 
wide-spread on M e r r i t t  Island. Accordingly, the resu l t s  o f  34 months o f  study 
o f  each s i t e  w i l l  be reported separately and then patterns o f  s im i la r  response 
w i  11 be examined. 



i 
Wisconsin V i l l a g e  Gr id 

The g r i d  was representat ive o f  the  pine flatwoods co~nmunity type. 

The Small Mamrral Corlrnuni t y  

The nunber o f  species o f  small mammals captured on the  g r i d  var ied  
from 2 t o  5 per month and the seasonal average was 3.5. Typ ica l l y  co t ton  
mice and co t ton  r a t s  were present. Golden mice were not present i n  every 
month o f  the study, but were h igh l y  var iab le  i n  t h e i r  t rappabi l  i t y .  
F lo r i da  mice were present i n  the e a r l y  months o f  study, but appeared t o  
have ceased t o  occur on the study area by mid-1977. An occasional r i c e  
r a t  was trapped when undergoing d i  spersal movements between neighbor! ng 
wet1 and habitats. 

Trends i n  species d i v e r s i t y  and dominance are shown i n  Figure 4.  
D i v e r s i t y  was lowest (0.1) dur ing f a l l  o f  1976 when cot ton r a t  abundance 
was highest. I n  subsequent seasons, d i v e r s i t y  was low (0.3 - 0.45) and 
r e l a t i v e l y  stable. Dominarice tended t o  decrease from a h igh i n  1976 
(0.9) t o  a 1 ow (0.3) dur ing the  spr ing o f  1979. The seasonal a ?rage o f  

. 

species trapped was constant over the l a s t  15 months o f  study. 

Trap Success 

The nunber o f  onal l  mammal s captured per t r a p  rose from 30 percent 
i n  June o f  1976 t o  75 percent i n  November (Appendix Figure 93). Capture 
success decl ined i n  ear ly  1977, recovered s l i g h t l y  i n  June, and remained 
a t  10-20 percent throughout the  rernai n ing  months o f  study. Trappabil i t y  
of co t ton  r a t s  was very h igh dur ing 1976 and 1977 when densi t ies were 
high. Over the fa1 1-winter period o f  1976-79, t rappabi l  i t y  var ied from 
near 0 percent t o  100 percent and was associated w i th  a lower density o f  
co t ton  rats .  Owing t o  small sample sizes, t rappab i i  i t y  \gas not calcu- 
l a t e d  f o r  other rodent species. 

Populations o f  Sniall Malnrildls 

The t rend i n  t o t a l  captures o f  small mammals over the period o f  
study i s  shown i n  Appendix Figure 94. Captures iricreased s tead i ly  dur ing 
1976 and subsequently decl ined i n  eL,-ly 1977. Numbers caught i n  1978 
tended t o  be so~newh-: lower than i n  1977 and ranged betbdeen 10 and 15 
captures per morth. 

Mininiun numbers o f  each species known t o  be a l i v e  on the g r i d  are 
shown i n  F i  yure 5. Coitorl r a t s  have bndergone a dramatic f l uc tua t i on  i n  
abundance over the 34 months. Minimum numbers increased f r o n ~  15 i n  June 





t o  90 i n  November of 1976. Coinp identa l  w i t h  the  unusual ly c o i d  w in te r  
o f  1976-77, nu i~bers  dec l ined  f rom January 1977 u n t i  l A p r i l  and approac,,ed 
t he  l e v e l  o f  abundance observed t h e  prev ious June. Cotton r a t s  fncreased 
i n  l a t e  sunner 19; 7, bu t  s t ~ r - t e d  a steady dec l i ne  i n  November which con- 
t i  nued unt  i 1 Apr i  1 o f  19'8 (or~e animal known t o  be a1 i ve) . Ti.3 popul a- 
t i o n  recovered s l  i y h t l y  cluri iry t h ?  sulmer and f a l l  o f  1978 and a mininiuw 
of  6 i n d i v i d u a l s  were present i n  December. Nu7bers cont inued t o  be 
s t a b l e  i n  e a r l y  1979. 

Monthly v i l r i a t i o n  i n  c o t t o n  r a t  ~ninimurn nunkers i s  summarized over 
t h e  stt ldy i n  Table 61. The average nmtrer o: c o t t o n  r a t s  known t o  be 
a l i v e  over t he  34 months was 18.4 (SC = 2.9). 

Nuinbers o f  c o t t o n  Inice underwent 2 o s c i l l a t i o n s ,  w i t h  e a r l y  sp r i n5  
h ighs i n  1977 and 1978 t o  be fo l lowed by d imin ished nunuers i n  scmrners 
( F i  gure 104). The o v e m i  n te red  popul a t i c n  was modest i n 1978-79. @nth- 
l y  r a r i a t i o n  i n  abundance co t t on  mice hl:s not  been very great,  and aver- 
nged 6.5 (SE = 2.1) (Ta5'e 61). 

Numbers o f  F l  o r i d a  mice increased i n  November and lldcenber r\f 1976 
and remained stab1 e (5-6)  f rom January t c  June o t  1977. S in re  June 1977, 
s s i n g l e  capture has bzen made (August 1977) (F i  gur-e 5) .  The demise o f  
t h e  F l o r i d a  lnouse popul a t  i o n  was most puzz; i ng; h ~ ~ e v e r ,  numbers were 
kfiown t o  be very low i n  e x c e l l e c t  h a b i t a t s  e l s e ~ h e r e  fn  cen t ra l  F l o r i d a  
(Stout ,  ~lc;-sonal observat ion) .  

R ice r a t s  were captured on occas~on ,  bu t  d i d  not appear t o  be per.+ 
anent res iden ts  o f  t h e  Wisconsin V i l l a y e  g r i d  (F igure  5). 1,1 con t ras t ,  
golden micc appeared t o  be permanent res iden ts .  Sut a t  very low numbers. 
Captures o f  goldell mice i n c r e a z 4  ill t h e  surmlers n ( '  197 '  and 1978 and 
s i  nce December 1978. 

i3ioinass o f  Small ilalnnals 

Trends i n  b~amass o f  f he s ~ n a l l  inamal s are show? i n  Append::: F igure  
95. Cottdn r d t s  were t he  g rea tes t  c u ~ t r ! ' b u t o r s  t o  S-'omass d i l r i r lg  1976 
and 1977. i3iolnass o f  inice wds equal t o  o r  exceeded t h a t  o f  c c t t o n  r a t s  
i n  1978 and 1979. 

Trends i n  Cody We1 yht 

T r e ~ ~ d s  i n  n:ean ~ ~ l ~ r ~ t h l y  bcd j  weight o f  male i n d  female co'ltorr r a t s  
d u r i  ns 1976 and 1977 a re  i 1 l u s t r a t e d  i n  Appendix F igures 95-99. Aales 
were s i y n i f i c a n t l y  l a r g e r  than females ( p  <.05) i n  Ji!:y and August 19'6. 
Kedn weight o f  both sexes averaged s l  i g t i t l y  over 60 g froin October u n t i  l 
February 1977. Males con~nerr,?d t o  ga in  weight i n  March and 4 p r i l  and 
increased i n  averaye body s i ze  u n t i  1 Septzmber (Appendix F igure  97). 





c* Table 61. Monthly dverdye rnini~num nunbers o f  cotton rats and mice on the 
Wisconsin Vi l lage Grid, 1976-1979. The gr id  was 1.44 he:tares 
i n  area. 

~ - - 

Month n 
Cotton Rat Cotton Mice 

Jat1uary 3 
February 3 
March 3 
Apri 1 2 
May 2 
June 3 
July 3 
August 3 
Septanber 3 
October 3 
November 3 
December 3 
Overall Averaye 



remales i n  contrast, showed no s ign i f icant  (p <.05) changes i n  body 
weiyht from January through 3. r of 1977 (Appendix Figure 99), but - +  

i ncreased i n  average body wei thereafter. The presence o f  large inales \r 
dnd females preceded the major increase i n  cotton ra t s  i n  l a t e  1976. 

Data on monthly body weight o f  male and female cotton mice are shown 
i n  Appendix Figures 100-107). Hales avercged between 20 and 30 grams i n  
weight f o r  a l l  months i n  which three or more indiv iduals e r e  captured, 
wi th  the exceptions o f  August arrd December o f  1977, and January and 
November of 1978 when average weights exceeded 30 grams. Female cotton 
mice tended t o  be s l i  ght ly  smaller than males throughout the study, 
although not s ign i f i can t l y  (p.05) smaller. 

Cotton mice d id  not show a pronounced trend i n  body weight over the 
year. A s l i gh t  tendancy f o r  an increase from low values i n  winter t o  
higher values i n  l a t e  sunner was suggested f o r  females during 1978 
(Appendix Figure 106). 

Surv i va 1 Rates 

The four-week survival ra te  o f  cotton ra t s  declined over the period 
o f  rapid population increase (July-December) i n  1976, reached a minimun 
i n  January, end steadi ly improved u n t i l  May 1977 (Appendix Figure 108). 
Survival during the remainder o f  1977 tended t o  decrease toward a low 
(20%) i n  November. Cotton ra ts  survived we1 1 i n  ear ly 1978, but very 
poorly during sumner. Survival tended t o  be high during the l a s t  months 
of study, wi th f i v e  of nine months being 80% o r  better. These higher 
survival rates were associated wi th a low population. 

Survival o f  cotton mice i s  smmarized i n  Appendix Figure 109. Over- 
a l l  the survival rates were equal t o  o r  greater than 50% i n  27 of 34 
months. Very low survival (OX) was observed i n  August and Septanber 
1978. Similar but lesser declines i n  survival were noted i n  l a t e  sumner 
o f  1977 and 1978. 

Survival of Florida mice i s  sumnarized i n  Appendix Figure 110. 

Reproductive Ac t i v i t y  

The reproductive status o f  male cotton ra t s  o f  breeding size, i.e., 
greater t h w  60 g, i s  sunmarized i n  Appendix Table 97. Breeding size 
adults (descended testes) were present f r o m  July t o  October o f  1976, from 
Apr i l  t o  September o f  1977, and from Ju ly  to  September o f  1978. A single 
adult descended male was noted i n  March 1979, fol lowing a winter i n  which 
few cotton ra ts  were trapped. 

Female cotton r a t  reproductive a c t i v i t y  i s  sumnarized i n  Appendix 
Figure 111. Ac t i v i t y  was concentrated during the s m e r s  of 1976, 1977 
and 1978. Sane evidence o f  reproduction was present during the winter o f  
1978-79. 



b l e  cotton mice had descended testes i n  August, S e p t d e r ,  November 
and December o f  1976 (Appendix Table 98). This pat tern was repeated i n  
1977. Breeding males were present i n  Harch and Ap r i l  of 1977 and 1978. 
Few descended males uere observed during the ear ly  srrnaer months p r i o r  t o  
the fa1 1 onset o f  reproduction. 

Female cot ton mice were suck1 ing young from September un t i  1 December 
1976 and i n  September and October o f  1977 (Appendix Figure 112). Some 
breeding a c t i v i t y  was observed i n  l a t e  n i n te r  and ear ly  sprf ng o f  1978 as 
well  as l a t e  i n  the f a l l .  

Hale Flor ida mice had descended testes i n  December 1976 and March 
through June o f  1977 (Appendix Ti,ble 99). The l a s t  male observed on the 
stu4y area was descended (August 5977). Female Flor ida mice were repro- 
duct ively ac t ive  f m n  August thmcsh December o f  1976 (Appendix Figure 
11 3). Reproduction ceased f t a m  Jjnuary through b r c h ,  but cornnenced 
again i n  Apri 1 and continued through June o f  1977. 

Sex .Ratio 

The sex r a t i o  o f  cotton ra t s  show4 cnnsiderable var ia t ion over the 
cycle o f  abundance from 1976 through 1979, bu: none o f  the ra t i os  were 
s ign i f i can t l y  d i f f e ren t  (ps.05) f r o m  an hypothesized r a t i o  o f  1:l (Appen- 
d i x  Table 100). Over the period o f  study, the sex r a t i o  was approximte- 
ly  equal i n  18 months; i t  favored females f o r  !O months and favored males 
f o r  s i x  months. 

Sex ra t i os  o f  cotton  ice e r e  not s ign i f i can t l y  dif ferent (p=.OS) 
i n  any month (Appendix Table 101). 

The sex r a t i o  o f  F l ~ r i d a  mice was a t  un i t y  i n  f i v e  o f  13 monthly 
samples since October 1976 (Appendix Tab1 e 102). 

Aye Structure 

The aye structure o f  l i v e  trap9ed cotton ra t s  i s  sunnarized i n  
Appendix Table 103. Greater than 58 percent o f  the population was adul t  
(> lo0 y )  according t o  body weight during June-Septetiiber o f  1976. Juve- 
n i l es  (0-60 y i n  body weight) const i tuted between 44 and 57 percent o f  
the population from October 1976 through February 1977. Few juveni les 
were present from Apr i l  u n t i l  October o f  1977. The percentage o f  sub- 
adults (61-100 g i n  body  eight) increased from 0 percent i n  June 1976 t o  
73 percent i n  Apr i l  1977. Large adults were present i n  August and Sep- 
tanber of 1977. Aye structure sh i f ted  t o  favor juveniles i n  October 
(64%) and subadul t s  i n  November (57%) and December (57%). Twenty-four o f  
36 cotton r a t s  captured i n  1978 were juveni:e o r  subadult, according t o  
body weight. Only adults and subadults were trapped i n  the f i r s t  three 
months o f  1979. 



Based on pelage developnent, trapped cotton inice have been predomi- 
nately adults over the period o f  study (Appendix Table 104). Captures of -. 

juveni les (gray pelage) have been l im i ted  (6). Host captures of juve- 
, 

\I 

n i l e s  and subadults occurred during f a l l  and winter. As noted previous- 
ly, reproductive a c t i v i t y  was concentrated i n  the fa1 1 and winter. 

The trappabl e Flor ida mouse popu! a t  ion was composed o f  adults during 
the surmer and f a l l  o f  1976 (Appendix Table 105). Subadults appeared 
during the winter months o f  1976-77. Only adults were observed from Hqy 
through August o f  1977. No juveni les were captured on the grid. 

Ectoparasite Burdens 

Cotton ra t s  uere infested by t icks,  fleas, mites, and chiggers 
(Appendix Table 106). Ticks, usual l y  i n  ma1 1 nunbers, were observed i n  
31 o f  34 months o f  study. Tick in fes ta t ions were greatest i n  the Janu- 
ary-Apri l  periods o f  1978 and 1979. Flea, mite, and chigger infestat ions 
were rout inely notod i n  a l l  years. Bo t f l i e s  uere observed only i n  one 
month. 

I n  contrast t o  the cottop ra t ,  cot ton mice harbored few fleas, 
mites, and chiggers (Appendix Table 107). Tick infestat ions were very 
1 i yh t  during 1976, but were heavy from December t o  March i n  1977-78 and 
1978-79. Bo t f l i es  were observed i n  1977 and 1978. 

Movements 
E 

Male cotton ra t s  traveled an average o f  34.4 in between successive 
recaptures (Appendix Table 108). Females traveled an average o f  28.1 m 
between captures. The di f ference i n  movements between the sexes was 
s ign i f i can t  (p<.10). Male cotton mice aopeared t o  traverse a larger area 
than females (p<.05). However, no differences were apparent i n  the move- 
ments o f  male and female Flor ida Mice. 

No seasonal changes i n  recapture distances were apparent, and the 
data were pooled for the analysis. 

Happy Hatmck Grid 

The g r i d  occupied a mature hamnock (Figure 3). 

The Small Mama1 Cwimunity 

The nunber o f  species o f  small ~namnals captured on the g r i d  ranged 
from one t o  three per month. The seasonal average was 1.7. Cotton mice 
and golden mice were the species present i n  the hamnock. Neither f l y i n g  
squ i r re l  s nor shrews were trapped. 

Trends i n  species d i ve rs i t y  and dominance measures are shown i n  
Figure 6. Divers i ty was consistent ly  low and dominance was high. 
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F i  g ~ i r e  6. Species di versi ty  (Br i  11 oui n measure) , species cbminance (Simpson 
index),  and the nunber o f  species of  small rnamals observed 
according t o  season and year a t  Happy Hamock. 1976-1979. 



Trap Success 

Capture success never exceeded 45 percent duriny the study (Appendix r ; i  
Figure 114). A surplus o f  t raps was always avai lable. Trappabi 1 i t y  o f  
co t ton  inice was var iable over the  per iod of study, and exceeded 50 
percent i n  23 o f  34 months. Unusually low t r a p p a b i l i t y  was observed i n  
NoveRlber 1977 and February 1978. Avai l  a b i l  i ty  o f  a heavy acorn crop may 
have accounted f o r  the poor t r a p  success i n  November. 

Popul a t  i ons o f  Small Mamnal s 

The nrn~ber of captures of m a l l  mamnals per mot?th i s  shown i n  Appen- 
d i x  Figure 115. Captures were r e l a t i v e l y  s table over the  f i r s t  12 months 
of study. They reached a low (1) i n  November 1977 and again i n  February 
(0) of 1978. The overa l l  t rend was f o r  a reduct ion i n  captures per month 
f r a n  1976 through 1979. 

Minimun numbers o f  co t ton  mice, co t ton  r a t s  i ,~d golden mice known t o  
be a l i v e  on the  g r i d  are given i n  Figure 7. Cotton mice increased 
throughout 1976 and reached t h e i r  greatest abundance i n  March o f  1977, 
when a minimum o f  40 xere present. The population decl ined t o  f i v e  i n  
November 1977. Over the  next n ine  months (December 197;-August 1978) the  
populat ion was composed o f  10-15 indiv iduals.  An average of s i x  ind iv id -  
uals was present through the  end o f  t he  study. The monthly average 
minimum nunber o f  cot ton mice was 16.5 (SE=2.8) (Table 62). 

On three occasions (June, October and December 1976), co t ton  r a t s  
appeared on the  g r i d  (Figure 7). These captures most l i k e l y  were dispers- 
i n g  animals moving away from areas w i th  h igh dens i t ies  o f  co t ton  rats. 

Golden mice were captured each year (Figdre 7 ) -  An increase i n  cap- 
tures occurred during the  sunners o f  1977 and 1078; however ind iv idua l  s 
were captured throughout the winter  o f  1978-79. 

Biomass o f  Small Mamnals 

Fluctuat ions i n  wnall mama1 biomass on the Happy Ha~nnock y r i d  are 
shown i n  Appendix Figure 116. Biomass o f  co t ton  mice increased from June 
19-3 t o  a peak i n  October. Biomass o f  cot ton mice diminished throughout 
19i7 and s tab i l i zed  i n i  1978 and 1979. Golden mice contr ibuted very 
1 i t t l e  t o  the trends. 

Trends i n  Body Wei yht 

Mean body weights o f  male cot ton mice tended t o  increase from winter  
and spring t o  sunner peaks (Appendix Figures 117-120). S m e r  animals i n  
1976, 1977 and 1978 often were s i g n i f i c a n t l y  heavier (p<.05) than animals 
froin preceding months. Males averaged more than 20 grallls th-oughout the  
study, and generally averaged over 30 grams i n  September and October. 
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Table 62. Monthly average minimum nunbers of cotton mice on the Happy Hamock 
Grid, 1976-1979. The gr id  was 1.12 hectares i n  area. .% . 

* - 

Month n 
Mean Miniinun Nunbers (1 SE) 

Cotton Mice 

January 
February 
March 
Apri 1 
May 
June 
July 
August 
September 
October 
November 
December 
Overall Average 



Fernale body weights reached a peak i n  October o f  1976, but  were not 
s i  yn i  f i can t  l y  d i f f e r e n t  (p= .05) among the  seven months ( Appendi x F i  yure 
121). Trends i n  body wei yht fo r  1977 para1 l e l e d  1976, w i t h  the heaviest 
average sample observed i n  October (Appendix Figure 122). Owing t o  ma1 1 
sample s i  zes, fanal e weights appeared h igh l y  var iab le  i n  1978-79 (Appen- 
d i x  Figures 123-4). 

Hale and female co t ton  mice were not s i g n i f i c a n t l y  d i f fe ren t  i n  body 
weights (pz.05) w i t h i n  the  same months and years. 

Survival  Rates 

Survival  o f  co t ton  mice exceeded 50 percent i n  29 out o f  33 months 
(Appendix F igure 125). Survival  was q u i t e  h igh dur ing the populat ion 
increase i n  1976 and e a r l y  1977. However, there was a steady decl ine i n  
surv ivorshi  p from February t o  August 1977. Fol lowing excel l e n t  surv iva l  
over the  w in ter  of 1977-78, animals disappeared a t  an increasing r a t e  
beginning i n  September. Survival  was var iab le  over the winter  1978-79. 

Reproductive A c t i v i t y  

Reprodgctive status o f  male co t ton  mice i s  swnmarized by month i n  
Rppendi x Tabl e 109. Ma1 es were predominately w i t h  abdominal testes from 
tanuary through Ju l y  i n  1976, 1977 and 1978. Descended males were noted 
i n  Marcn 1978 and February 1979. This ind ica ted  t h a t  e a r l y  spr ing breed- 
i q g  may occur i t1  some years. The major breeding period was concentrated 
from August t o  Decanber. 

Female co t ton  mice showed evidence of feeding young from September 
1976 through February 1977 (Appendix Figure 126). Two small surges o f  
reproduct ion were apparent dur ing September and December 1977. Small 
nunbers o f  females, however, were present. As noted ea r l  i e r  f o r  the'  
ma1 es, some reproduct ive females were observed i n  March 1978. Lac ta t i  ng 
females were not  seen dur ing the  f a l l  o f  1978, though per forate females 
were recorded. Breeding comnenced again i n  February and March 1979. 

Sex Rat io 

The sex r a t i o  o f  co t ton  mice favored males i n  a l l  months except 
Nover~ber i n  1976 (Appendix Tabl e 110). None o f  the di f ferences were 
s i g n i f i c a n t  (p=.05). The t rend i n  1977 and 1978 a lso  favored males, but 
d i f fe rences were not s i g n i f i c a n t  (pz.05). More feiiales than males 
appeared i n  the samples taken i n  1979. 

knong co t ton  r a t s  captured i n  Happy Hamnock, f i v e  o f  s i x  ind iv idua l  s 
were fernales (Appendix Table 111). 



Age Structure 

During 32 b f  the 24 months o f  study, adult  cot ton mice comprised 60 
percent o r  more o f  the trappable population (Appendix Table 112). Excep- 
t ions were noted i n November 197 7 when a s i  ngl e subadul t was captured, 
and a g a i ~  i n  February 1979 when one subadult and one adul t  were examined. 
Swradic captures o f  juveni le n ice  were made i n  f a l l  and winter months 
(January and February). Wl l  nunbers o f  subadul ts, i n  contrast t o  Juve- 
n i les ,  appeared i n  most months, but  ra re ly  i n  Augllst and September. The 
subadults captured i n  spring and ear ly sumer mnay have emigrated t o  Happy 
Hamnoc! rather than being reared on the area, 

Ectoparasi t e  Burdens 

Cotton mice from Happy Hamnock were infested w i th  t i c k s  i n  every 
month except Ju ly  1976, July 1977, Apr i l  1978 and March 1979. Infesta- 
t i ons  by t i c k s  we,-e heaviest from October through January, when f i v e  o r  
more t i c ks  per mouse were reported (Appendix Table 113). Fleas, mites 
and chiggers were seldom found on the cot ton mice. I n  contrast, b o t f l i e s  
were present i n  most months except f o r  January through March. The infes- 
ta t ions peaked i n  mid-sumner over the three years o f  study. 

Movements 

The mean distance between successive recaptures o f  male cotton mice 
averaged 32.3 m, while females averaged 24.9 m (Appendix Table 114). 
These distances were not s i gn i f i can t l y  d i f f e ren t  (p=.05) . 

Beach Grid 

The beach gr id ,  1 ocated on Cape Canaveral , i ncl udes sea oats zone and 
coastal strand i n  i t s  vegetative composition (Figure 3). 

The Small Mammal Cornmuni t y  

The nunber o f  species o f  small mamnals captured on the r i d  varied 
from two t o  s i x  per month, and the seasonal average was 3.5 9 Figure 8). 
Beach mice were always present over thc years o f  study. Since the f a l l  
o f  1976, cotton mice were residents, though none were captured the 
summers o f  1975 and 1976. Cotton ra t s  appeared t o  be p r m i i e n t  inhabi- 
tants  o f  the coastal strand por t ion o f  the grid. A few captures o f  roof  
rats,  co t ton ta i l  rabbi ts and spotted skunks contributed t o  the species 
d ivers i ty .  



F i  gure 8. Species d i v e r s i t y  (Br i  11 oui n measure) , species dominance (Simpson 
index), and the nunber o f  species o f  small m m a l s  observed accord- 
ing t o  season and year on the Beach Grid, 1976-1979. 



Trends i n  species d i v e r s i t y  and dominance are provided i n  Figure 8. 
D i v e r s i t y  peaked duriny the f a l l  o f  1977 and diminished i n  1978 and 1979, 
as a r e s u l t  of the  populat ion explosion o f  >each mice and the decl i ne  of q; 

co t ton  rats.  This r e s u l t  a lso i s  r e f l e c t e d  by the rap id  increase i n  the 
Simpson measure o f  dominance from 0.4 i n  the fa1 1 o f  1977 t o  0.7 i n  the 
f a l l  q f  1978. 

Trap Success 

Capture success expresseci as animals caught per t r a p  on the  gr ld i s  
sunnnari zed i 11 Appendix Figure 127. During most months, capture success 
has been modest and inany t raps  remained open. Succes!: exceeded 50 per- 
cent i n  November 1976 and during 1979. A t  l eas t  30 percent o f  the t raps 
was not f i l l e d  when mammal populat ion was a t  a secsonal peak, and i t  i s  
u n l i k e l y  t ha t  trappable i nd i v idua ls  were missed owiny t o  shortaqe o f  opert 
traps. 

Trappabil i t y  o f  beach mice showed considerable v a r i a t i o n  over the 
period of study (Appendix Figure 127). Maximum trappabi l  i t y  was i n  
December 1976 (ca. 92%), whereas minimum trappabi l  i t y  occurred i n  May 
1978 (ca. 25%). I n  general, beach mice *re 70t h igh l y  trappable. 

Popul a t  i ons o f  Small r4amnal s 

Total cdptures on the  beach s l  i g h t l y  more than doubl t d  from J u l y  
1976 t o  the winter peak (November-February 1976-77 ) (Appendix Figure 
128). Captures tended r o  decl ine  s l  i g h t l y  i a  1977, and increased over 
19713. Captures on the g r i d  peaked a t  ca. 90 i n  March 1979. 

il inimu~n numbers o f  small :nammal s by species are shorn i n  Figure 9. 
Beach mice consi s t e n t l y  outnunbered the other  species each month a f t e r  
Ju ly  1976. Their nunbers increased t o  a h igh  (ca. 30) i n  February 1977. 
f4umbers subsequ~nt ly  decl i ned, wi th ~ n i  nor except ions, unt i 1 March 1978 
when the trend wlls reversed. Beach [nice underwent an exponential 
increase from October 1978 t o  an apparent peak i n  March 1979. The over- 
a l l  average number o f  beach mice present per month w s  24.5 (SE=9.2) 
(Tab1 e 63). 

Cotton mice appeared on the g r i d  i n  l a t e  1976. From t w o  t o  s i x  
i nd i v idua ls  were present i'i 1977. Nurnbers o f  co t ton  111ice decl ined i n  
ea r l y  1978, increased i n  Ap r i l ,  and decl iried t o  a rninimun o f  t w  ind i v id -  
uals  i n  November. As w i th  the beach mice, co t ton  mice increased rap id l y  
throuqh the f a l l  and winter t o  a maximum of ca. 20 i n  March o f  1979. The 
overa i l  average minimum tiunber o f  cot ton ~ i i i ce  was 4.9 per month (Table 
63). 
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Table 63. Monthly average ininimum nunbers o f  cotton rats and mice on the 
Reach Grid, 1975-1979. The grid was 1.44 hectares i n  area. .. 

*J 

Mean Minimun Nunbers (1 SE) 

Beach Mice Cotton Hicc Cotton Rat 

Ja~ruary 3 
February 3 
March 3 
Apri 1 2 
May 2 
June 2 
July 3 
August 3 
September 3 
k t o b e r  3 
November 3 
December 3 
Overall Aver?ge 



Roof r a t s  were temporary denizens of the beach g r i d  i n  November and 
Decanber o f  1976, but they disappeared a f t e r  March o f  1977 (Figure 9). 

Biomass Qnamics o f  ma1 1 mamnal s on the  beach g r i d  are shown i n  
Appendix Figure 129. C2tton r a t s  were the  major ccnt r ibu tors  t o  the 
standing crop of ma1 1 mamnal s dur ing 1975, 1976 and u n t i  1 November 1977. 
Peaks of co t ton  r a t  biomass were recorded i n  August 1975, October 1976, 
and dur ing J u l y  1977. Beach mouse biomass increased dur ing 1976 and 
peaked i n  February 1977. Biomass subsequently decl ined u n t i l  October. 
During 1978, biomass was markedly var iab le  u n t i l  t he  populat ion (and bio- 
mass) beyan t o  increase i n  the  f a i l .  Biomass peaked i n  Ffbruary 1979 a t  
ca. 1000 g. The biomass o f  co t ton  mice was somewhat l ess  than tha t  of 
t he  beach mouse, but the  temporal Qnamics were simi lar.  

Trends i n  BoQ Weight 

Male cot ton r a t s  were i n  the adu l t  s ize range (>lo0 g: f rom J u l y  
through October 1976 (Appendix F i  g z e  130j. Average-weight o f  60 g i n  
December indicated the papulation was composed of juveni les and s u b  
adults. Body weight sf were not s i g n ~ f  i c a n t l y  d i f f e r e n t  (p=.05). Female 
co t ton  r a t s  i n  1976 fo l lowed a pat te rn  s im i la r  t o  the males, but they d i d  
not continue t o  gain weight during winter  and spr ing o f  1977 (Appendix 
Figures 132 and 133). Average boa weights o f  females peaked at  ca. 150 
g. i n  August o f  1976 and 1977. 

Male beach mice were remarkably consistent i n  b o a  weight from 
month t o  month (Appendix Figures 134, 135, 136, and 137). Weights of 
males trapped i n  J u l y  1976 dnd 1977 were s i g n i f a n t l y  la rger  than those 
recorded i n  1978 (p<-05). Likewise, weights f o r  December 1976 and 1977 
were d i f f e r e n t  (p<.05). Female beach mice peaked i n  body weight i n  Sep- 
tember o f  1976. December 1976 weights were s i g n i f i c a n t l y  l ess  (p<.05) 
than those f o r  Decelnber 1977 iAppendix F i  gures 138 and 139). Lanuary 
1977 weight; were a lso smaller than those f o r  January 1978 (p<.05) 
(Appendi x F i  gure 140). Females increased i n  body wei yht from September 
through Iiovecnber of 1977 dnd 1978. No s ign i f i can t  (p=.05) weight loss  or  
gain was apparent during 1979 (Appendix F i  g u r e  141). 

Trends ? n  bo* weights o f  male co t tan  mice are indicated i n  Appendix 
Figures 142, 143, and 144. Most i n d i v i d u a ! ~  trapped i n  1977 and 1978 
were yredter that, 20 g i n  boQy weight. Males i n  1979 averaged less  than 
20 y. Female cot ton mice averaged between 20 and 30 y during 1977 w i t h  
no apparent trends. T i e i r  weights did, however, increase during the  f a l l  
of 1978. Females were on the average several gratns heavier then males i n  
1979, but none o f  the means were s i g n i f i c a n t l y  d i f f e r e n t  (p=.05) (Appen- 
d i  x F i  gures 145-147). 

*i nzreased through the winter (Appendi x Fi gure 13 1) , but w i  nt.er and sgmner 
:;eights 



Survival Rates 
$ -- a 

Survival of beach mice varied f r o m  0.6 t o  0.8 per nonth i n  1975 and ., ; 

1977 (Appendix Figure 148). Survival was variable i n  1976. The lowest 
i 
2 

survival was recorded i n  February 1978 a t  ca. 0.38. Fro~n June 1978 i 

thfough b r c h  1979 survival exceeded 0.7. The high survival during this 
period was associated w i th  a rap id  population increase i n  l a t e  1978 and 'r 
ear ly 1979. 

Survival o f  cotton ra t s  decreased f r o m  Ju ly  1976 t o  January 1977, i n  
sp i te  of the f ac t  the population was increasing (Appendix Figure 149). 
Survival i n  1977 was extre iwly var iable and ranged f r o m  0.3 t o  0.8. 
Cotton ra t s  tha t  repopulated the g r i d  i n  1979 tended t o  survive well. 

Cotton mouse survival exceeded 50 percent i n  1977 (Appendix Figure 
150). and tended t o  be lowest during the sunmer. Survival was extremely 
variable the f i r s t  several months o f  1978 and ranged f r o m  1.0 t o  0.3 
After Hay 1978, survival dropped below 0.6 one month (December), and con- 
t inued t o  be excel lent i n  1979. 

Roof r a t  survival was consistent ly  poor (Appendix F i  gum 151). 

Reproductive Ac t i v i t y  

Evidence on the reproductive status o f  male cotton ra ts  i s  sumnar- 
ized i n  Appendix Table 115. Host males had descended testes +-om July 
through Septanber. Active males were present i n  Hay o f  1977 dnd as l a t e  , 
as December 1977. I n  general, males i n  breeding condit ion were not 
observed i n  the winter months. Female breeding a c t i v i t y  as determined 
from external characteri s t i c s  fo l  1 owed the same seasonal patterns as the 
males (Appendix Figure 152). 

Beach mice males wi th  descended testes were present from July t o  
September i n  1975, 1976, 1977 and 1978 (Appendix Table 116;. Scrota1 
males were noted during the winter months o f  1978 and 1979. I n  contrast, 
no act ive males were trapped from November 1976 through March o f  1977. 
Reproductive a c t i v i t y  o f  female beach mice i s  sumari  zed ir, Appendix 
Figure 153. Females wi th en1 arged mammaries were notably missing i n  
1976, whereas sharp peaks o f  a c t i v i t y  were apparent i n  1975, 1977 and 
1978. These peaks coincide wi th  swnmer and f a l l  reproduction which may 
continue i n t o  winter as i n  1978 and 1979. Continued evidence o f  ongoing 
o r  past lacat ion i n  1979, e.g., 50 percent i n  3anuary and 20 percent i n  
March, pointed t o  the r o l e  o f  reproduction i n  the b c x h  mouse population 
increase i n  l a t e  1978 and early 1979. 

Cotton mice sample sizes were generally small, but sane evidence o f  
breeding i s  avai 1 able. Only sexual inact ive  males were trapped from 
December 1976 u n t i l  Ju ly  1977. A l l  males examined from July t o  December 
o f  1977 (n=9) were i n  the scrota1 condition. Breeding males reappeared 
on the g r i d  i n  August 1978 and continued t o  be present through March 



1979. Female cotton mice were i n  reproductive condit ion on the beach 
g r i d  during the sunner and f a l l  o f  1977 (Appendix Figure 154). Breeding 
a c t i v i t y  was intense the f a l l  and winter o f  1978-79. 

Female roof  r a t s  a1 so reproduced on the g r i d  during the winter o f  
1Q77 (Appendix Figure 155). 

Sex Ratio 

The sex r a t i o  o f  l i v e  trapped beach mice was extremelJ variable 
(Appendi x Tabl e 117). Ratios tended t o  favor males i n  1975 and 1976 when 
s ign i f icant  deviations (p<.05) occurred i n  Septenber o f  both years. 
Ratios favored females the f i r s t  fou r  months o f  1977. During the remain- 
ing  months o f  1977, males frequently outnunbered females but the d i f f e r -  
ences were not s igni f icant .  Ratios i n  1978 favored males i n  July-Novem- 
ber, but not s ign i f icant ly  so. During the population build-up i n  1979, 
r a t i o s  tended t o  favor females, but none o f  the deviations were s i g n i f i -  
cant ( p=. 05). 

Among cotton rats,  the sex r a t i o  was markedly i n  favor o f  males i n  
1975 (Appendix Table 118). During 1976 and 1977 the r a t i o  favored 
females during eight months, males during four months, and das a t  un i t y  
during s i x  months. None o f  these deviations f r o m  un i t y  were s a t i s t i c a l l y  
s ign i f icant  (p=.05). No s ign i f i can t  deviations were noted i n  1978 and 
1979. 

Age Structure 

Subadul t and adul t animal s compri sed the trappabl e popul a t i  ons of 
beach :nice i n  1976 (Appendix Tabl e 119). Three juveni les were captured 
i n  October 1976. The population was predominantly adult  during 1977, 
wi th the exception o f  January when 48 percent o f  the sample was subadult 
i n  pelage. A s ingle juveni le was trapped i n  Ju ly  o f  1977. Adults 
domindtcd the age structure i n  1978, u n t i l  November when juveni les began 
t o  be trapped. Substantial nur~bers o f  juveni les and subadults were 
+resent i n  1979 while the population was a t  a high density. 

Adul t cotton ra ts  dominated the age structure i n  the summer o f  1975 
(Appendix Table 120). This trend continued through the sumner of 1976, 
but Juveniles and subadults were most comno? from October 197b t o  May 
1977. Sin~i  l a r  proportions o f  juveniles, subadul t s  and adults were 
observed i n  f a 1  1 1977. Few captures o f  cotton ra ts  were made i n  1978 and 
1979 (n=lO), and 50 percent were adults. 



Ectoparas i t e  Burdens 

Beach mice harbored few ectoparasi tes  (Appendix Table 121). Fleas 
and chiggers were never recorded. Two indiv iduals were infested wi th 
mites (December 1978 and February 1979). Very small t i c k  infestat ions 
were noted i n  the l a t e  f a l l  an< - in ter  each year. A 1 irnited nunber o f  
b o t f l y  infestat ions were discovt. ed i n  the l a s t  four months of study - 
none were seen i n  the p r i o r  32 months. 

Cotton ra t s  were 1 i g h t l y  infested w i th  fleas, mites and chiggers 
(Appendix Table 122). No bot f l  ies  were observed. Tick infestat ions were 
discovered i n  1975, 1976 and 1977, but few t i c k s  were present. 

lb? vemen t s 

There was no s ign i f icant  dif ference (p=.05) between recapture d is -  
t c  Ices o f  male and fanale beach mice i n  the period from Ju ly  1976 u n t i l  
Septanber 19;8 when trapping was done a t  monthly in te rva ls  (Appendix 
Table 123). Likewise, i n  the in terva l  from October 1978 through March 
1979, no differences were apparent. However, i n  the l a t t e r  months, when 
trapping was done at two week intervals,  the mean distance between 
successive recaptures was substant ia l ly  reduced, e.g., i n  the case of 
males, from 21.3 m t o  14 m. 

Sample s i  zes were not su f f i c i en t  t o  s t a t i s t i c a l  l y  evaluate mc.ements 
o f  cotton mice and cotton ra ts  (Appendix Table 123). 

D ~ n e  Scrub Grid 

The dune scrub g r i d  i s  located, i n  veyetdtion c lass i f i ed  as coastal 
scrub, on Cape Car~averal (Figure 3). 

The Small Ma~rmal Comuni ty 

The nunber of small manals captured on the g r i d  varied from two t o  
four per month. The seasonal average was 3.0 (Figure 10). Beach mice 
\rere vresent throughout the study. Cotton ra ts  were abundant a t  times 
and not trappable (not present) i n  some years. Cotton mice were not 
known t o  be residents during a l l  months, but generally were present. 
Interest ingly,  two other ma1 1 mammals that  could be expected t o  occur, 
v i z . ,  the Flor ida mouse and the golden mouse, were never trapped. 
Spotted skunks were present. 

Trends i n  species d ive rs i t y  and dominance are shown i n  Figure 10. 
D ivers i ty  was low a t  the onset o f  study (0.15), but increased t o  ca. 0.4 
during the winter o f  1976-77. Species nunber, d i ve rs i t y  and dominance 
were stable during 1977, 1978 and 1979. 
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FI qure 10. S ~ e c  ies divers i  ty (Brill  oui n measure), species dominance (1 mpson 
index), and the nunber o f  species o f  srnall rnamnal s observecl 
according to season and year on the C)une Scrub G r i 4 ,  1976-1479. 



Trap Success 

Small n~amnal captures per t r a p  are shown by month and year i n  Appen- - 3  
d i x  F igure 156. Capture success exceeded 50 parcent i n  Hay 1977, but  was 
ra the r  modest i n  o ther  months. Traps were never doubled on the  gr id .  

Trappabil i t y  o f  beach mice was var iab le  throughout the study w i th  
1 i t t l e  evidence o f  trends (Appendix Figure 156). Beach mice on t h e  beach 
g r i d  were not  very trappable. 

Popul at. ions o f  Small Mannnal s 

Monthly captures o f  w a l l  cna~~mals are shown i n  Appendix F igure 157. 
The nunber of captures increased over the  f i r s t  several months of study, 
reaching an a l l  t ime ~naxirnum (40) i n  May 1977. A dec l ine  i n  captures 
reached a mininiun (10) i n  Septenber 1977. Fol lowing a recovery over t he  
w in ter  o f  1977-78, captures reached another minimum (1) i n  September - 
October 1978. The number o f  c a ~ t u r e s  improved through the  remainder o f  
t he  study. 

Cotton r a t s  exn ib i ted  s tab le  ~ninimiun nunbers (12-15) f o r  the  e i g h t  
months of study beginning ir Ju ly  1976 (Figure 11). Numbers began t o  
dec l ine  i n  March 1977, dnd only 2-3 co t ton  r a t s  were known t o  be a l i v e  
dur ing  the sunrner o f  1977. A sharp increase occurred i n  the f a l l ,  and 
nunbers peaked i n  Oecenber. diniwum l~unbers decl ined r a p i d l y  t o  a low 
(1) i n  A p r i l  of 1978. No co t ton  r a t s  were known t o  be a l i v e  on the g r i d  
from Ju l y  1978 u n t i l  February 1979. The ove ra l l  monthly average nunber 
of  co t ton  r a t s  on the g r i d  was 6.2 (SE=2.5) (Table 64). 

Beach mice abundance was lord i n  the sumers o f  1975 and 1976 (Figure 
11). However. the popul a t i  on increased s tead i ly  f r o m  October 1976 u n t i l  
a minimun o f  30 were present i rl *dy 1977. Nunbers o f  beach mice 
decreased i n  the surnnler and incre, e ~ i  i n  the winter  over the fo l low ing 
th ree  years. Tt~e overa l l  monthly average nunber o f  beach mice on the 
g r i d  was 10.0 (SE=5.2)  (Table 54). 

Cotton Inice appeared on the g r i d  i n  November 197f dnd underwent a 
r a p i d  populat ion increase unt i 1 March 1977 (Figure 11). After a b r i e f  
decl ine, nunbers reached 2 ininirnum o f  11 known t o  be a l i v e  i n  J u l y  1977. 
(Beach mice reached t h e i r  greatest known abundance i n  May 1977). The 
co t ton  mouse populat ion was f a i r l y  s tah le  through 1977 and the  f i r s t  f i v e  
months o f  1978, but  a sharp decl ine occurred dur ing the sumner. Only one 
animal was known t o  be a1 i v e  i n  September arid October of 1978. A popula- 
t i o n  recovery fol lowed i n  the winter  of 1978-79. The monthly average o f  
the co t ton  mouse minimuin nunbers was 4.9 (SE=2.1 (Table 64). 
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Table 64. Monthly averaye minimum numbers o f  beach mice, cot ton mice and 
cot ton r a t s  on the Dune Scrub Grid, 1976-1979. The g r i d  was 1.44 ++ \ 

hectares i n  area. Y *# 

Month n 
Mean Minimum Numbers (1 SE) 

- -- - - 

Beach Mice Cotton Mice Cotton Rat 

January 
February 
March 
Apri 1 
May 
June 
July 
August 
September 
October 
November 
December 
Overall Average 



The trends i n  srnall mammal biomass are show i n  Appendix Figure 158. 
I n  tcr i r~s o f  b'olnass, co t ton  r a t s  c l e a r l y  dominated the study area froin 
Ju l y  1976 u n t i l  June 1977, and were important i n  the f a l l  and winter o f  
1977-78. Bianass o f  the other  rodents was re1 a t i v e l y  s table over the 
period of study. 

Trends i n  Body Weight 

Mean body weights of male co t ton  r a t s  i n  t he  monthly samples are 
show i n  Appendix Figures 159 and 160. [Can e i g h t s  averayed betwen 120 
and 150 y dur ing the  l a s t  f i v e  months o f  1976. Males tended t o  be 
somehat smaller dur ing 1977; however averaye \e igh ts  Here i n  the adu l t  
range (<>I00 g) i n  most months. Female co t ton  r a t s  were i n  the adu l t  
s ize  r a z e  dur ing 1976 (Appendix Figure 161). Male and fe~nal e body 
weights were not s i g n i f i c a n t l y  d i f f e r e n t  (p=.05) i n  1976 o r  1977. Female 
co t ton  r a t s  averaged soinebhat smaller i n  the  winter  and spr iny o f  1977 
than animals from the previous f a l l  (Ap~end ix  F i g w e  162). The c o l d  
b ~ i n t e r  o f  1976-77 rnay have accounted f o r  par t  o f  t h i s  di f ference. 
Scattered observations i n  1978 suygested t h a t  most female co t ton  r a t s  on 
the g r i d  were i n  the j uven i l e  and subadult s ize classes, i.e., less than 
100 g i n  body weight (Appendix Figure 163). 

Mean monthly body wei ghts o f  male beach mice are sumnari zed i n  
Appendix Figures 164, 165, 166, and 167. Very l i t t l e  va r i a t i on  ex is ted 
betwee? months w i th in  a year or  months among years. Males i n  A p r i l  o f  
1977 were s i g n i f i c a n t l y  smaller (p<.05) than males i n  A p r i l  1978. Female 
body wei yhts are shown i n  Appendix Figures 168, 169, 173, and 171. 
Monthly comparisons o f  average body weights b e t w e n  1977 and 1978 
revealed no s i  yn i  f i can t  d i f ferences (p=. 05). 

Body weight data f o r  male co t ton  mice are sumnarized i n  Appendix 
Figures 172, 173, and 174. Small sample sizes preclude c r i t i c a l  co~npdri- 
sons clliiony alonths and years. Monthly mean body weights of female co t ton  
iirice arc su~i~rnari zed i n  Appendix Figures 175, 176, and 177. Female body 
rrr3i yhts were extre~nely var iable,  i n  par t  owing t o  preynant females. 

Survival Rates 

S u r ~ i v a l  o f  co t ton  r d t s  var ied between 0.5 and 0.8 over the winter 
o f  1476-77. It was e x t r e ~ ~ i e l y  low i n  the sunmer of 1977 when a l l  ani l~ials 
d i  sappeared between t rapping periods (Appendix Figure 178). Fa1 1 (Sept- 
en~ber-November) 1977 surv iva l  was 1.0. Survival  between months i n  1978 
was extranely var iable,  e.g., changiny from 0.0 t o  1.0, owing i n  par t  t o  
the s ~ ~ i a l l  number o f  animals tha t  were trapped. The co t ton  r a t  ~ o p u l a t i o n  
disappeared a f t e r  Ju l y  1978. 



Survival of beach mice between months exceeded 50 percent i n  27 of 
34 months (Appendix Figure 179). None the less, surv ival  was highly 
gariable, appearing t o  drop s i gn i f i can t l y  i n  the sumners o f  1977 and 
1978. The longest period o f  good (0.7) t o  excel lent  (1.0) survival was 
from Septvnber 1977 through Apr' l  1978. The trend i n  survival i n  Janu- 
ary-March of 1979 (decreasing) reversed the trend i n  the same period of 
1978. 

Cotton rnice sustained a surv ival  r a t e  o f  80 percent o r  be t te r  durf ng 
e ight  of twelve months i n  1977 (Appendix Figure 180). Survival i n  1978 
was ' 7  excess o f  0.5 i n  10 t o  12 months. Survivorship improved i n  1979. 

Reproductive A c t i v i t y  

Samp1:s of breeding s ize ma1 e cot ton r a t s  from 1975 were too ma1 1 
t o  be re1 iable, but  during 1976 descended males were i t ?  evidence frorn 
Ju ly  t o  Novenber (Appendix Table 124). A descended male was present i n  
Apri 1 1977 and a1 1 the swnmer animals were descended. Descended 11la1es 
were s t i l l  present i n  Decenber 1977. Only one descended male was noted 
i n  1978 (May). Female cot ton r a t s  w i th  perforate vaginae were present 
from Ju ly  through October o f  1976 ;Apper~dix Figure 181). Another repro- 
duct ive e f f o r t  apparently was under way i n  Ap r i l  197?, but only one adul t  
female was observed between May and October, and the extent of s m e r  
reproduct ion  cannot be eva: uated. Fa1 1 breeding ac t i  v i  t y  was observed. 
No evidence o f  reproduction was obtained i n  1973. Perforate females were 
present i n  February and March o f  1979. 

Descended male beach mice were observed during July 1975, July, 
August, September, November and December o f  1976 (Appendix Table 125). 
During 1977, descended males appeared i n  June and were present throughout 
the remaining months o f  the year. A somewhat d i f f e ren t  pattern emerged 
i n  1978 when descended males were present i n  Januzry and Apri I-August. 
Some males i n  breeding condi t ion were observed i n  January and February o f  
1979. Reproductively ac t ive  female beach Inice were present i n  July-Sept- 
ember 1975, but none were observed i n  breeding condi t ion during t,,e same 
period i n  1975 (Appendix Figure 182). Thus, i n  1976 reproduction was 
del ayed unt i 1 November and continued through February 1977. Females were 
l ac ta t i ng  i n  July 1977 and continued t o  do so u n t i l  Maith 1978. Some 
breeding females were present i n  Apri 1, May, August, November and Decem- 
ber of 1978. Breeding continued i n t o  1979. 

Captures of cotton mice were not nunerous, but some inipression d f  
reproductive a c t i v i t y  can be in fer red from them. Descended ma1 es were 
present fran May 1977 through February 1978. Breeding males were 
observed i n  Apr i l  ( 2 ) ,  Ju ly  (Z), August ( I ) ,  and November (1) o f  1978. 
I n  1979, f i v e  o f  s i x  males were descended i n  the period January t o  March. 
Evidence o f  breeding by fernale co-ton inice i s  shown i n  Appendix Fi yure 



183. So~ne breeding occurred i n  each year o f  study. Based on incidence 
o f  lactat ion,  Pa l l  and.winter periods o f  reproduction were the rule. 

Sex Ratio 

The sex r a t i o  o f  l i v e  trapped cotton ra t s  on the dune scrub g r i d  
favored males during 1976, but none o f  the deviations were s t a t i s t i c a l l y  
s ign i f i can t  (pa.05) (Appendix Table 126). The r a t i o  was a t  un i t y  i n  
January 1977 and favored females f r o m  February through May. S l  i g h t l y  
more males were captured i n  the remaining months of 1977. Sample sizes 
were too small i n  1978 and 1979 t o  discern whether sex ra t i os  were skewed 
from 1:l. 

Sex ra t i os  o f  beach mice are given i n  Appendix Table 127. S l ight  
d i  fferences i n  the frequency o f  the sexes i n  monthly samples were appar- 
ent, b~ none of the departures were s t a t i s t i c a l l y  s igni f icant  (p=.05). 

Age Structure 

The aye structure o f  cotton ra t s  i s  summarized i n  Appendix Table 
128. Only subadul t and adults were captured i n  1975. Juvenile cotton 
r a t s  (0-60 g) were captured from September-December 1976, but the popul a- 
t i o n  was predominately adult. Many subadult cotton ra ts  were present 
during f i v e  month; o f  1977 and again i n  the f a l l  (October-December) . Six 
juveni les were captured i n  1977. No age class dominated the samples f o r  
1978-79. 

The age structure o f  beach mice was la rge ly  adult  i n  the s m e r  o f  
1976, but was comprised o f  juveniles, subadul t s  and adults by Czcember 
(Appendix Tabl e 129). The age structure was heavi ly i n  favor o f  adults 
i n  1977, when one , wen i l e  was trdpped. Likewise, adults predominated i n  
1978 and 1979. A single juveni le was  ken i n  March 1979. 

Ectoparasi t e  Burdens 

Cotton ra t s  were infested w i th  t i c k s  each month o f  study except 
Auyust i n  1976 (Appendix Table 130). Tick infestat ions were observed i n  
winter and f a l l  o f  1977 and again i n  the winters o f  1978 and 1979. Fleas 
were inore comnonly noted than e i the r  mites or  chi ggers. Botf 1 ies were 
not fcund i n  any month o f  study. 

Beach mice carr ied few ectoparasi tes (Appendix Tabl e 131). Mites, 
chiggers and b o t f l i e s  were not dircovered. Fleas were noted oq only two 
indiv iduals through the course o f  study. Very 1 igh t  t i c k  infestat ions 
were observed. 



Movements 

The mean distance between successive recaptures o f  male (22.0 m) and 
fanale beach mice (34.2 m) was significant a t  ~(0.20 (Appendix Table 
132). Movements of co t ton  mlce were not s t a t i s t i c a l l y  d i f f e r e n t  (p=.05). 
However, male cot ton r a t s  moved fa r the r  between captus -. than d i d  females 
(p<.lO). 

O i  scussion 

The fundamental var iab le  i n  populat ion studies o f  small mama1 s i s  den., 
s i t y  (nunbers per u n i t  area) o f  some index o f  it. If densi ty  i s  known wi th  
reasonable confidence, the  expl anat i a n  f o r  changes i n  density, e i t h e r  over 
t ime i n  the same space, o r  between areas, must cone from data on va r ia t i on  
among b i r t h s ,  deaths, imnigrat ion and emigration. A s ing le  equatioo f o r  popu- 
l a t i o n  change might be stated as; change i n  nunbers o f  species x over t ime i s  
t h e  r e s u l t  o f  b i r t h s  minus deaths p lus i m i g r a t i o n  minus emigration. 

An immediate goal o f  t h i s  research was t o  &,cunent the variatiorc i n  popu- 
1 a t i o n  a t t r i b u t e s  o f  small mama1 s f r ~ a  natura l  communities on Merr i  i 1s:alid. 
Data on va r ia t i on  i n  survival,  f o r  example, was emplcyed t o  look retrospec- 
t i v e l y  f o r  an explanation o f  chacge i n  abundance o f  species o f  ;marl manmals. 
I n  the future, experience w i th  these populations and t h e i r  b e k v i o r  rill be 
necessary t o  detect  non-natural changes whic;~ might be rel.terl t o  e ~ ~ p i i a b i ~  
perturbations. 

Area Comparisons 

Small Mammal Comnuni t i es 

Species composition o f  small mamnals was r e l a t i v e l y  stable w i t h i n  
the areas. The res ident  species a t  Wisconsin V i l l age  included co t ton  
mice, co t ton  r a t s  and golden mice. F l c r i da  mice were found on a 1 imi ted 
po r t i on  of the area f o r  approxiaately one year, a f t e r  which they disap- 
peared. The most l i k e l y  explanat ion f o r  t he i r s  demise was subt le 
increases i n  the density o f  p lan t  cover t h a t  rendered the hab l ta t  unsuit-  
able. A 1 i ~ n i t e d  nunber o f  r i c e  r a t s  was trapped a t  Wisconsin Vi l lage, 
but  i t  i s  not l i k e l y  t h a t  these ind i v idua ls  were residents. Rice r a t s  
prefer  the  vegetative cover o f  wetlands and the  in ter face between 
wet1 ands and open water (Bi rkenhol z 1963). I n  summary, W i  scansi n V i  11 age 
was a three-species g r i d  where the  maximun species d i v e r s i t y  ( B r i l  l o u i n  
measure) reached 0.45 and dominance (Simpson index) 0.9. 

I n  contrast t o  the other areas, Happy Hamnock was dominated by one 
species, cot ton mice. Small nunbers o f  golden mice were trapped on occa- 
sion. Dispersing co t ton  r a t s  were observed i n  1976. I n  sumnary, Happy 



Ha~wnock was a one-species g r i d  where t he  maximum species d i v e r s i t y  
reached 0.15 and dominance 1.0. 

The beach g r i a  had t h ree  res iden t  species o f  sm?,l marrinals, viz., 
cedch mice, c o t t o n  mice and c o t t o n  r s t s .  Roof r a t s  {Rat tus r a t t u s )  were 
present only b r i e f l y .  I n  cimmary, t he  beach area was-e-ies 
g r i d  wnere t h e  maximun species d i v e r s i t y  reached 0.45 and dominance 0.7. 

The dune scrub g r i d  had t h ree  res iden t  s x c l e s ,  v i i . ,  beach mice, 
c o t t o n  mice and c a t t o n  ra ts .  The species composit ion o f  t h i s  area was 
unusual i n  t h a t  res iden t  populat ions o f  beach mice have not  p rev ious ly  
been repor ted a t  a subs tan t la l  d is tance  f r o r ,~  t h e  sea oats  zone o f  coasta l  
dunes (Bowen 1968). Also, t $ e  presence of co t t on  r a t s  was unusual 
because no ground cover o f  vegetat ion was avai lab le .  Previous work has 
shown t h a t  co t t on  r ~ t s  se lec t  h a b i t a t s  w i t h  heavy ground cover ;Goertz 
1964 and reference c i t e d  t h z r e i  n) . F i  na l  l y  , i t  was unusual t h a t  F l  or '  da 
mice were not  present. The g r i d  was p a r t  o f  an extens ive rosemar:t scrub 
very s i m i l a r  t o  mainland s i t e s  regarded as pr imary qab i t a t  f o r  t h e  
species (Layne 1963). F l o r i d a  mice 1 i v e  i n  yvptie t o . t o i s e  burrows and 
these were comnon on w e  gr id .  I n  summary, t h e  ,me scrub was a three-  
species g r i d  where t h e  maxiilium species d i v e r s i t y  was 0.43 and dominance 
0.75. 

Cotton mice were preseni; on a l l  f c u r  study areas and i n  terms o f  the  
h a b i t a t  dimension occupied t h ?  broadest nic9e. Cotton r a t s  were res iden t  
on t h ree  areas and woulf Le considered as h a b i t a t  general i s t s .  The 
golden mouse was a habi-n' s p e c i a l i s t  and requ i red  woody t h i c k e t s  w i t h  o r  
w i thou t  a t r e e  o v e r s t o r j  (Dueser and Shugart 1979). S i m i l a r i l y ,  the  
beach mouse i s  a h a b i t a t  speci 11 i s t  and nus t  have sandy s o i  1s s u i t a b l e  
f o r  i t s  e laborate bul-rgw systems (Haytle 1936; Smith 1968u). Thus, the 
l a t t e r  two species wer? present on on l y  two o f  t he  f o u r  study s i tes .  

Species co~nposit icrn o f  the  Cape Canaveral s i t e s  may r e f l e c t  the 
i s o l a t i o n  of  t he  cape frorn t h e  mainland. That i s ,  h ~ b i t a t s  s u i t a b l e  f o r  
F l o r i d a  mice and golden mice were avai 1 able, ye t  qon? were trapped i n  the  
three-year e f f o r t .  Addi t ictnal  t r app ing  e l  sewhere on t he  Cape f a i  led t o  
reveal  t h e i r  presence. With respect t o  the  F1 o r ~ d a  mouse, v i ab le  popul a- 
t i o n s  ex i s ted  along t h e  Ilappy Creek road and a d j a c ~ n t  t o  Route 3 no r th  o f  
Bafiana Creek (Ehrhar t  1976; Stout personal observat ion).  Perbips these 
areas mark t h e  eastern and southern l i m i t s  o f  F l o r i da  mice on M e r r i t t  
Is land. Almost surely,  the  golden mouse i s  t o  be found i n  the  o lder ,  
e ~ t e n c i v e  stands o f  s lash p ine south ?f Bsnana Creek on t h e  l a i n  iq land. 

Numbers o f  small mamals repor ted  from se lected hab i t a t s  i n  F l c r i d a  
a re  sunrnarized i n  Table 65. 



Table 65. Number and r e l a t i v e  abundance o f  trappable small mama1 s p x i e s  i n  
Florida hat; tats  (adapted from Layne, 1974: 32). 2 

Habitat 
No. o f  

Examples Studies 
NO. o f  species 

(mean and range) 
- - - -- 

14es i c hamlock 
Coastal hamnock 
L ive  oak hamnock 
Hydric hdmnock 
F l  atwoods 
Sand pine scrub 
Palmetto-oak scrub 
Oldf ie ld  
Marginal th icket  
Pond border 



Populat ion Dynamics 

The co t ton  r a t  on Merr i  t t  Is land underwent a complete cyc le  o f  
abundance f r a n  1976 t o  the  end of 1978. Komarek (1937) Odun (1955) and 
Haines (1963; 1971) h i v e  described the  cyc le  o f  abundance o f  co t ton  r a t s  
as varying f m n  two t o  f i v e  years i n  length from extremes o f  low and high 
densit ies. Krebs and Myers (1974) recognized the  populat ion f l uc tua t i ons  
of voles (e.g., Microtus sp.) and other  cyc l i ng  small mamnals as having 
fou r  d i s t i n c t  phases: i'ncrease, peak, decl i ne, and 1 ow. 

The increase phase o f  growth was most c l e a r l y  shown on Wisconsin 
V i  11 age where co t ton  r a t  nunbers i nzreased exponent i a1 l y  from June unt  i 1 
October (F i  gums 5 C 12). The peak phase o f  the cyc le was of short  dura- 
t i o n  and l as ted  from October u n t i  1 January 1977. Approximately 90 ani -  
mals were known t o  be a l i v e  a t  t h a t  t ime (tielhectare; 251acre). Layne 
(1974). based on an in tens ive  1 i t e r a t u r e  review, concluded t h a t  9-10 
co t ton  r a t s  per acre were the highest populat ion l e v e l s  known from F l o r i -  
da flatwoods habitats.  I n  Kansas, F lehar ty  e t  a l .  (1972) followed a pop- 
u l a t i o n  cyc le  from a low o f  0.2 per  hectare t o  a high o f  20.6 per 
hectare. I n  sumnary, both the  increase and peak phases o f  the  co t ton  r a t  
cyc le  were unusual i n  t ha t  growth was exti-anely rapid, very h i yh  densi- 
t i e s  were achieved, and the  durat ion o f  the peak was short. S imi la r  
pat terns were apparent e l  sewhere on M e r r i t t  I s1  and (Figure 12). 

The dec l ine  phase o f  the co t ton  r a t  cyc le  w25 t y p i c a l  o f  what has 
been . referred t o  i n  the 1 i te ra tu re  as a Type H decl ine, so narned a f t e r  
Hamil t on  who f i r s t  described i t  from a meadow vo le  ( M i ~ r o t u s  enns 1 van- 
i cus )  populat ion cyc le  i n  New York (Krebs and Myers + ype H 
m i n e  i s  chardcter i  zed *s having a p a r t i a l  recovery fo l low ing a peak 
and a subsequent cont inuat ion o f  the decline. Such decl ines have been 
reported f o r  Microtus ca l  i f o r n i  cus (Krebs 1966), C le th r i on  s rufocanus + (Kalela 1957), and Microtus ochrogaster (Gaines and Krebs 19 l ) ,  but not 
f o r  co t ton  rats .  

cot tot^ r a t s  on M e r r i t t  Is land, as represented by populat ion behav- 
i o r  on three study site:, increased i n  the  f a l l  o f  1976, decl ined i n  
ear ly  1977, recovered i n  the summer o r  f a l l  o f  1977, and decl ined t o  
minimum numbers the spr ing o f  1978 (F igure 12). Low and var iab le  nunibers 
o f  co t ton  r a t s  were observed on the three study s i t e s  dur ing the remain- 
der o f  1978 and i r i ~ o  ea r l y  1979. 

Popul a t i o n  theory and empir ical  evidence on co t ton  r a t  populat ion 
from Merri t t  Is1 and (Ehvhart 1976; t h i s  study) s t rong ly  suggested a 
recovery and l i k e l y  resmpt ion  o f  the increase phase o f  the cyc le i t 1  the 
s m e r  and fa1 1 o f  1979. 

Cotton rcice were found cn a1 1 four  study areas on M e r r i t t  Island. 
The populat ion trends werc markedly d i f f e r e n t  cn each area (Figure 13). 
Numbers a t  Happy tia~nmock increased from June 1976 unt i 1 March 1977 when a 







lninirnum of 35 per hectare was pres~. : t  (Figure 7). Cotton mice, as i s  
character ist ic  o f  the genus Per SCL (Terman 1968), tend t o  occur a t  + - .  

rather low densit ies wi th a ew unusual increases i n  abundance. For ' l i ~  
cxampl e, French e t  a l .  (1975) indicated the seasonal va r ia t ion  t o  be 3.7- 
6.7 cotton  nice per hectare. Clearly, an unusual pop1  a t ion  growth was 
observed a t  Happj Hamnock. Survival during the period o f  increase was 
not notably bet ter  than a t  other times (Appendix Figure 125); however, 
the in tens i t y  o f  breeding appeared t o  be responsible f o r  the changes 
(Appendix Figure 126). F o l l w i n y  the decline o f  cotton mice f r o m  peak 
nunbers, minimun nlmbers remained a t  8-11 per hectare f o r  several months. 
These leve ls  exceedzd those reported by HcCarley (1954) i n  east Texas 
(5.6-6.6 per hectare i n  January and February). The nunber o f  cotton mice 
(4-5 per hectare) on the Happy Hamnock area a t  the end o f  study, although 
reduced re l a t i ve  t o  previous years, s t i l l  remained w i th in  the range o f  
seasonal var ia t ion as reported by French e t  al. (1975). 

Nunbers of cot ton mice known t o  be a l ive ,  were substant ia l ly  higher 
on the Happy Hamnock g r i d  than on the other study areas during 1976 and 
the f i r s t  h a l f  o f  1977 (Figure 13). Also, abundance o f  cotton mice a t  
Happy Hammock was greater than on the other gr ids each summer of the 
study. The overal l  trend i n  cot ton mouse abundance a t  Happy Hamnock was 
very s imi lar  t o  the data provided by Pearson (1953) from a 1 i v e  trapping 
study o f  Gulf Hamnock, Florida. 

Densities o f  cotton mice at  the Wisconsin V i l lage g r i d  (f l a t m d s )  
exceeded 7 per hectare i n  May-June 1977 and again i n  March 1978 (Figures 
7 and 5). These densit ies were s im i la r  t o  those reported by Layne (1974) 
from f l  atwoods near Gainesvi l l  e, Flor ida where cotton mice peaked a t  7 
per hectare. 

The performance ~f cot ton mice populations on Cape Canaveral (dune 
scrub and beach gr ids)  was s im i la r  t o  the tiisconsin V i l lage data (Figure 
13). Numbers on the dune scrub ranged from 3-6 per hectare and exceeded 
7 per hectare i n  Ju ly  1977. Cotton mice on the beach g r i d  exceeded 7 per 
hectare only once p r i o r  t o  January 1979 (Figure 9). The population 
peaked a t  ca. 14 per hectare acd was substant ia l ly  below the maximum o f  
35 per hectare reported f o  Happy Hamnock (Figure 7). No data were 
discovered on cotton mice densit ies or popul a t i w  trends i n  habitats 
comparable t o  those studies on Cape Canaveral. 

The beach mouse was res t r i c t ed  t o  the two Cape Canaveral study 
sites. L i tera ture  on beach mice suggested tha t  the populations wouid be 
res t r i c ted  t o  coastal dunes, i.e., areas with sea oats (Bowen 1968) and 
the presence o t  "beach" mice a t  the dune scrub area ( 1  km from the coast- 
l i ne )  was unexpected. 

A coinpari son o f  population trends o f  beach mice over the years o f  
study indicated greater nunbers (decsi t ies)  were usually present on the 



beach g r i d  than on the dune scrub (Figure 14). A marked divergence i n  
the populations was evident i n  1976 and ~ a r l y  1977, and again i n  l a t e  
1978 and early 1975. During these periods, populations on the dune scrub 
were considerably higher than those on the beach. Beginning i n  October 
1978, mice on the b e ~ c h  g r i d  exhibited an exponential Increase which 
peaked a t  ca. 64 animals per hectare. This density exceeded arly previ- 
ously reported for beach mice. (This i s  a minimum estimate because o f  
the modest trappabi 1 i t y  of t h i s  subspecies [Appendi x Figure 1271). For 
example, B l a i r  (1951) reported ca. 3 indiv iduals per hectare o f  the sub- 
species leucoce halus on Santa Rosa Island* Rand and Host (1942) 

*tare o f  the subspecies rhoadsi near Lake Placid. No reported 
long-term g r i d  studies have been done on thesubspec i f ic  form o f  beach 
mouse found on Cape Canaveral. 

A combination o f  high surv ival  (Append~x Figure 148) and reproduc- 
t i o n  apparently contr ibuted t o  the high densit ies o f  beach mice on the 
beach s i t e  i n  the l a s t  months o f  stu4y. An extra trapping e f f o r t  (Extine 
and Stout, unpubl ished) around the beach g r i d  f a i l ed  t o  demonstrate 
e i t he r  imnigration o r  emigration as important factors i n  the population 
growth. 

D~t~lographic Patterns 

Survival time (residency) o f  m a l l  mamnal s on the trapping grids 
provided an ind icat ion o f  how long these animals might be expected t o  
renai n i n  the trappabl e p-pul ation. Losses represented ei ther death on 
the g r i d  o r  e~nigrat ion from the area. 

C o t t ~ n  rats, cotton mice and beach [nice survived an average of 2-3 
months a f te r  t h e i r  i n i t i a l  capture !Table 66). Cotton ra t s  were the 
shorter 1 ived o f  the small mamals. Males survived an average o f  2.0 
months, whereas females survived 2.4 months. I-ayne (1974) indicated 
1 i t t l e  dif ference i n  r e s i d ~  cy time among sex and age groups o f  cotton 
rats. Their average survival t ime was approximately 3 r.~onths. 

Female cotton mice survived 3.5 months as con~pared t o  3.0 months 
f o r  males. These survival times appeared s im i la r  t o  those indicated i n  
the l i te ra ture .  For a flatnoods habitat, Layne (1974) reported an aver- 
age o f  1.7 months. On the other hand, McCarley (1954), i n  lowland 
forests i n  eastern Texas, fou. cotton mice survived on the average o f  
4-5 months. 

I n  contrast t o  cotton ra ts  and mice, male beach mice survived 
bet ter  (3.29 nonths) than females (2.96 months). No other comparable 
d+ta f o r  the subspecies are known t o  exist.  







Table 66. Survival time i n  montt~s o f  small mamnals on the trapping grids, 
H e r r i t t  Island, 1976-79. A l l  age classes are pooled by sex, 
species, and trapping grid. 

Average nunber o f  months survived 
per individual - 

Femal e r Male n 

Cotton Rat 
(Signlodon hispidus) 

Cotton Mice 
(P. gossypi nus) 

Beach Mice 
(Peromyscus pol ionotus) 



Age s t ruc ture  o f  wnall mamnals fo l lows a t yp i ca l  pa t te rn  of change 
fro111 inor~th t o  month, and r e f l e c t s  surv iva l  and reproduct ive success. The 
l i v e  t rapping studies reported he 2 d i d  not provide a d i r e c t  measure o f  
reproduct ive success as might be obtained frorn autopsy o f  breeding 
females. Rather, captu -ed animals were c l a s s i f i e d  i n t o  re1 a t i  ve age 
classes by body weight o r  pelage features. A l l  the  age s t ruc ture  data 
f o r  co t ton  rats ,  co t ton  mice and beach mice were summarized t o  provide a 
composite age s t ruc tu re  f o r  a t y p i c a l  year. 

Juveni le  co t ton  r a t s  were a very m a ?  1 propor t ion o f  the populat ion 
from March t o  September (Figure 15). The propor t ion  of juveni les 
increased t o  about 42 percent i n  h t o b e r  and November and diminished t o  
20 percent by February. Subadu1ts were pres?nt throughout the  year and 
dominated the  age s t ruc ture  i n  February and March. Adults composed 60 
percent o r  more o f  the  i nd i v idua l  s  from A p r i l  through September. Survi- 
va l  o f  and successful reproduct ion by adu l t  co t ton  r a t s  dur ing the summer 
months are  necessary t o  ensure recrui tment o f  young animals i n t o  the  
popul a t  i on dur ing October and November. 

Adult  co t ton  mice dominated the  age s t ruc tu re  o f  the  populat ion 
throughout the year (Figure 16). A f t e r  the peak recnuitment o f  juveni les 
i n  October and November, 64 percent o f  the populat ion was c l a s s i f i e d  as 
adul t. Trappable juven i les  were not present from March through July. 
Subadul t s  composed from 21 t o  31 percent o f  the  age s t ruc ture  froin Novem- 
ber  through February. Layne (1974) d i d  not provide a monthly breakdown 
o f  the  age s t ruc ture  o f  t he  co t ton  mice i n  h i s  study, however, he i n d i -  
cated 80 percent o f  the populat ion was adult. Juveni les were probably 
i t~adequately sampled i n  Layne's work as we1 1 as i n  the t rapping on 
Merr i  t t I s l  and. 

Juveni le  and subadult beach mice were present throughout the year, 
bu t  i n  greatest proport ions from A u g ~ ~ s t  u n t i  1  January (Figure 17). More 
than 80 pet-cent o f  the  populat ion was adu l t  between January and August. 
As i n  the c:ase of co t ton  mice, juven i les  were probably not trapped i n  
prepor t ion t o  t h e i r  r e l a t i v e  abundance i n  the  f i e l d  populations. 

Based on the inforrnation on age s t ruc ture  o f  cot ton ra ts ,  cot ton 
mice and beach mice, i t  appeared t h a t  the  1 i v e  t rapping underestimated 
the abundance o f  juveni les. Bias against t rapping juveni l e s  was probably 
greatest f o r  beach mice, less  so f o r  co t ton  mice, and leas t  fo r  co t ton  
rats.  

Proportions o f  males and females i n  the trappable populations were 
near un! t y  when pooled over the en'ire study (Table 67). The only excep- 
t i o n  was the  co t ton  r a t  on the  dune scrub where s i g n i f i c a n t l y  more males 
were captured (x2 = 4.38; 1 d f ;  p <.05). 







Table 67. Sex r a t i o  of major small mammal species based on pooled 
trap-recapture data, June 1976 - March 1979. 

S i t e  

- 

Ma1 es; 
Species Ma1 es Females Females Chi -Square 

Wisconsin V i  11 age Cotton Rat 293 305 . 96 24 
Cotton Mouse 99 87 1.14 . 77 

Happy Hammock Cotton Mouse 23 7 197 1.20 3.70 

Beach Grid Beach Mouse 401 406 -98 .03 
Cotton Rat 74 64 1.16 .72 

Dune Scrub Beach Mouse 135 119 1.13 1.00 
Cotton Rat 11 7 85 1.31 4.38* 



I3eprodue~;on i s  the rnajor populat ion force f o r  increasr i n  "normal " poy'r- 
1  ations. I t  i s  seasonal i n  occurrence dnd i n t e n s i t y  amany mamnr! (Slr i th 
1974). An external character, enlarged nipples, was recdrded as an index 
o f  irnmeliate past, present, o r  pending l ac ta t i on .  TF,e small mamnals were 
found t o  fo l low somewhat s i m i l a r  seasonal patterns w i th  respect t o  the 
prevalence o f  t h i s  character (Figur$, 18). h l a t e  sprirlg and ea r l y  surmei 
depression i n  ferna;e reproduct ive ~ c t i  v i  t y  was apparent f o r  the three 
species. Femal? beach inice showed a pronounceo breeding e f f o r t  bring 
Ju ly  and August. Cotton mice, i n  contrast,  peaked i n  Fepteinber and Octo- 
ber  and again i n  December. Female co t ton  r a t s  w i th  enlarged n ipples were 
notable i n  t h a t  the propor t ion i n  the populat ion was low (20-24 percent) 
during the  height o f  breeaing season i n  Augdst and September and from 
December through March. Cotton r a t s  were no i  found t o  l a c t a t e  dur ing the 
w 4 i t e r  a t  Gainesvi l l  e  [Layne 1964). 

The incidence o f  breeding males among the m a l l  marrm3ls showed a 
m3jor peak i n  l a t e  s m e r  (F igure 19). Cotton r a t s  and beach mice pealted 
i n  August (77 percent w i th  descended tcs tes) ;  .,hereas, co t ten  mic peaked 
i n September. The propor t ion o f  poterlLi a1 l y  breedi ng ma1 es among the 
beach mice neve, decreased below 10 percent i n  any month. Both cot ton 
r a t s  ( J a n ~ a r y )  aqd co t ton  mice (May and June) appeared t o  cease produc- 
t i o n  a t  some t ime dur ing the annual cycle. 

S ~ l l  Manunals as Iad ica tc rs  o f  Ecos;~stem Change 

The ob jec t ive  o f  t h i s  1.rr-k was t o  document the species con~posit ion and 
seasonal dynamics o f  small rnamnal populat ions i n  four  o f  the p lan t  community 
types i d e n t i f i e d  i n  the basel ine hab i ta t  inventory. A ver tebrate group was 
i ncl  uded because hab i ta t  i riventories focused on p lan t  com~nuni t y  analJasi s  a1 low 
only p a r t i a l  assessment of the ecological atatus o f  landscapes. Change i s  
inherent and expected i n ecological s tatus o f  1 andscapes. L:, :n~e i s inherent 
and expected i n  ecosystems, and the impact o f  changes should be in te rpre ted  a t  
various l e v e l s  i n  the t roph lc  s t ructure.  Small mamnals were selected as i n d i -  
ca tors  o f  change i n  hab i ta t  q u a l i t y  because o f  the-;r s e n s i t i v i t y  t o  e rS8 i ron -  
rnental condit ions, t-.g., r a i  n f a l l  and primary ~ r o d u c t i o n  (Whi t f o r d  191b; Tast 
and Kale la 1971) and vegetat ive cover (Goet-tz 1964). Because o f  t h e i r  loca l  
abundance, sedentary nsture, and t r a p p a b i l i t y ,  small manmals ;Ire uscful  i n  
cont i nuous inventory prGgrarns. 

Resui t s  o f  monthly 1 ive-tt-appi ng begi nni rig i ii Ju ly  1976 suggested c e r t a i  n  
c:-inclusions w i th  respect t~ hab i ta t  evaluat ion and eivironmental moni t o r i r ~ g  3n 
Merri t t  Is1 and. 

Monitor ing m a l l  mama1 s t o  evaluate change i n  ' lab i ta t  qua1 i t y  sho, ( 1  

concentrate on va r ia t i on  i'l nkunber and composition o f  the sdi 'le o f  s ~ e c i e s  i n  
a p a r t i c u l a r  habi tat ,  and U I I  the v a r i a t i o n  i n  populat ion s ize o t  the domiejnt 
species. I n  the M e r r i t t  I s land studies, we bel ieve tha t  a s h i f t  i n  tne number 
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of species trapped ui t h i n  a month o r  season may provide an ea r l y  s i  yn o f  eco- 
systsn 1 eve1 stress, when compared wi th  past trends. Another i nd i ca to r  o f  
concern ;s the status o f  the  dominant species. (A  hab i ta t  may support Inore 
than one. j Doininance i n  t h i s  context imp1 ies  a species t h a t  i s  ne i ther  c y c l i c  
i n  i t s  populat ion f!uctuations nor t y p i c a l l y  ra re  o r  near the l i m i t  o f  i t s  
tolerance f o r  the  preva i l  i n j  hab i ta t  conditions. We be1 ieve that evaluat ion 
o f  the population status o f  subordinate species usual ly  i s  problematical 
because o f  sample variat ion. F. s h i f t  i n  species nunber may i nd ica te  randon 
changes i n  hab i ta t  qua l i ty ;  whi le a change i n  the  status o f  d dartinant species 
t h a t  i s  coupled w i th  a s h i f t  i n  species d i v e r s i t y  w i l l  be ind i ca t i ve  o f  
fundamental change i n  hab i ta t  qua1 i ty. 

Cmcurrent LI a p p i ~ g  i n  cont ras t ing  vegetation types provides valuable 
i n s i y h t  i n t o  spat i  - l  and temporal dynamics o f  smai i marmai populations i i~ t  
avai lable f r a n  a s ing le  hab i ta t  type study (Figure 12 and 14). For example, 
the f a c t  t ha t  co t ton  r a t  abundance diminished t o  very low leve l  s i n  March and 
Apr i l  o f  1978, could be termed J general phenomenon because the  decl i n e  
occurred i n  three p lan t  comnunity types. Local perturbat ions w u l d  not lead 
t o  such populat ion behavior. I n  addit ion, data from d i f f e r e n t  combinations o f  
d a n i n a ~ ~ t  sinall mama1 s f a c i  1 i ta tes  analysi  s 3 f  change and causal re1 ations. 
This considerat ion i s  especi a1 l y  important when man-i nduced stresses may be 
chronic and loca l  i n  occurrence. 

Agencies w i th  1 i m i  ted  resources cannot be expected t o  ca r ry  out long-term 
intensive t rapping t o  augment basel i ne studies. An a1 t e r n a t i  ve might be t o  
sample dc, i ng  one season per year. Seasonal pat terns i n  minimci nunbers o f  
dominant small lnamnal s on Merr i  tt Is1  and reveal considerable va r ia t i on  (Table 
68). ikreover, i t  appears t h a t  t he  optimal season f o r  t rapping varies w i th  
both hab i ta t  type and speci?s o f  doitiinant rodent. 

The number o f  species rou t ine l y  trapped on the study areas ranged from 
one t o  thr2e. Cotton r a t s  (Sigmodon hispidus) and co t ton  [nice (Perom scus 

inus) bere the dominant species on the Wisconsin V i l l a g e  g h e n  
~ ~ & t n m n j s  w t t a l l  i ), F lo r ida  mice (Perom scus f loridanus), and occa- 
sional l y  r i c e  r a t m o m y s  pal u s t r i s )  were -7- a so captured. Var ia t ion  i n  
cot ton r a t  abundance between years was suhstant~a l .  I n  contrast,  the  co t ton  
mouse was very stable i n  abundance. 

Cotton Inice predo~ninated on the  Happy Hamngck gr id,  ~i t h  occasional cap- 
tures of golden mice. Between year va r ia t i on  i n  abundarlce of cot ton mice was 
greater than on the Hi sconsin V i  11 age gr id. 

Beach mice (Perm scuc. 01 ionotus), cot ton mice, and cot ton r a t s  were the 
resident rodents 7?%L on t e each g r i ~ .  A few roo f  r a t s  (Rattus -- rattus )  were 
captured. Geach mice were ~ ~ l o s t  abundant, fo: 1 owed by cot ton ~n ice  and cot ton 
rats. 



- Table 68. Se~sonal var ia t ion i n  minimun nunbers o f  the dominant rodent 
t species i n  four hab i ta t  types on Mer r i t t  Island, Florida, 1976-79. 

The trapping areas are 3.5 acres (1.4 ha) w i th  the exception o f  the 
hamock which i s  2.1 acres (1.1 ha). 

Habitat Type 
(Rodent 

Mean minimun nunbers (coef f ic ient  o f  
var i  a t i  on x 100) and sample s i  ze 

Spri nga Sumner Fa! 1 Winter 

P i  ne Fl  atwoods 
(Peroqyscus gossypi nus) 

(Pcroqyscus gossypi nus) 

Coastal Scrub 
(Peroqyscus -- pol i onotus) 

Coastal Dunes 
(Peronlyscus pol ionotus) 

aSpri ng: March-May ; Sunner: June-August ; Fa1 1 : September-November; 
Winter: Oecenber-Feb uary. 



Beach mice, co t ton  rdts,  and co t ton  mici! were found on the dune scrub 
yr id.  Abunddnce o f  the three species was re1 d t i  vely s i v i  l a r .  Year-to-year 
va r ia t i on  i n  nunbers \$as not very great. 't f 

During the per iod o f  study, th ree o f  the  species reached unusually h igh  
popul a t  i on  densit ies. Cotton r a t s  underwent a populat ion increase t o  peak 
nunbers on a l l  areas except the  hanmock dur ing the  f a l l  and ea r l y  winter  o f  
1976-77. riumbers tended t a  decl ine i n  ea r l y  1977 and never recovered t o  
previous levels. Cotton r a t s  decl ined t o  minimun leve ls  on a l l  three study 
areas i n  ear ly  spr ing o f  1978. They appeared t o  be recovering i n  abundance as 
the  study ended. 

Cotton mice were unusually abundant on the Happy Hamnock g r i d  i n  l a t e  
1976 and the  f i r s t  several months o f  1977. This populat ion never again 
reached the  densi ty  observed i n  the  winter  o f  1976-77. Nonetheless, co t ton  
mouse abundance during the  l a s t  two years o f  study was comparable t o  deas i t ies  
reported i n  the 1 i t e r a t u r e  from e l  sewhzre i n  the species ranoe. It i s  note- 
worthy t h a t  the  co t ton  mouse d i d  not achieve exceptional dens i t ies  on the  
other  three study areas (i.e., Wisconsin Vi l lage, beach g r i d  and dune scrub). 

Beach mice exh ib i ted  an exponential increase i n  nunbers on the  beach g r i d  
near the end o f  the study. The increase s tar ted  i n  October, I978 and cont in- 
ued through March, 1979. A p a r a l l e l  increase was not observed on the  dune 
scrub grid. 

Survival t ime o f  rodents on the  t rapping gr ids  was from 2-3 months. 
Female co t ton  r a t s  and co t ton  mice survived s l  i g h t l y  longer than males. I n  
contrast ,  male beach mice ou t l i ved  females. Amony the species cot ton mice 
survived i n  the trappable ~ o p u l a t i o n  f o r  the  longest tirne. 

The age s t ruc ture  o f  co t ton  r a t  populations t yp i ca l  l y  included juveni l e s s  
subadul t s ,  and adtil ts. Adults composed 60 percent of the population from June 
t o  September. Juveniles were present i n  a l l  months except A p r i l  and 
represented 44 percent of the popul d t i o n  i n  October and November. Few 
subadul t s  were observed i n  l a t e  sulmer, but they were f a i r l y  comnon i n  other 
months. 

Adults dominated the aye s t ruc ture  o f  cottor.  mice populations. Juveni les 
were present from October u n t i l  February, and subadults were trapped i n  a l l  
months except September. 

Adults c-mposed 80 percent o r  more o f  beach mice populations from 
Februarv t o  July. du ien i les  were poor ly  represented i n  the population i n  a l l  
months. Nearly 40 percent of the beach mice were subadul t or  juven i le  i n  
October, I.lovemoer a t ~ d  December. 

Sex r a t i o s  of mast rodent species tei~ded t o  be near unity. Yowever, the 
sex r a t i o  of cot ton r a t s  on the  dune s c r ~ b  g r i d  was signifScant.1~ (p<.35) 
skewed toward males. 



t Breeding biology was studied by observation o f  external character ist ics 
of reproductive organs. Female cot ton ra t s  were i n  reproductive conditions i n  
every month, however, breeding d i d  not occur i n  every rnonth every year. The 
major period o f  reproduction (as indicated by enlarged mamnaries) was from 
Auyust through December. Female cotton mice were i n  reproductive condit ion i n  
every month, but not i n  every month every year. Cotton mice tended t o  delay 
t h e i r  mpjor breeding u n t i l  September and t o  continue through March. Female 
beach mice bred from Ju ly  u n t i l  May, w i th  peaks o f  a c t i v i t y  i n  August and 
January. 

The potent ia l  o f  males t o  breed was determined by the presence o f  
descended testes. The proportion o f  male cotton ra ts  wi th descended testes 
increased from 0 percent i n  January t o  nearly 80 percent i n  August and 
declined thereafter. Male beach mice followed a s imi lar  pattern, but d i d  not 
decl ine t o  complete i n a c t i v i t y  i n  the winter months. Cotton mice were more 
variable than the other species. Males showed a major peak o f  a c t i v i t y  i n  
August and Septmber, a secondary peak i n  December, and a minor period o f  
a c t i v i t y  i n  February and March. 

Conclusions 

1. The species o f  small mamnals studied are not equally adapted t o  the fwr 
plant community types. Cotton ra t s  achieve t h e i r  greatest abundance, 
both monthly and overal l  average, on the pine flatwoods site. E i a l l e r  
nunbers are t o  be expected on the dune scrub (coastal scrub) a'rd beach 
(coastal dunes). Cotton mice are most abundant i n  the hamnock; however, 
they are ubiquitous i n  other community types on Mer r i t t  Island. The most 
habi tat  specific, o r  specizlized, rodent f o r  which data ex is t  i s  the 
beach mouse. Substrate and vegetation preferences l i m i t  the d i s t r i%u t i on  
o f  t h i s  species t o  coastal dunes on Mer r i t t  Island, except f o r  Cape Cana- 
vera l , where i t  i s widespread. 

Small marnrnal popul ations on the Merri tt Is1 and study s i tes  underre.?: 
considerable var ia t ion i n  abundance from year-to-year. This var id t  ion i s  
normal and we1 1 documented by previous work on Mer r i t t  Island (Ehrhart, 
1976) and elsewhere i n  the southeastern U.S. (Odum, 1955; Layne, 1974; 
Smith e t  al., 1974). O f  the suecies studied, cotton ra ts  are capable of 
the most extreme population osci 11 ations. However, any o f  these rodent 
species are able, on occasion, t o  increase t o  high densities. Variat ion 
i n  ininimun nunbers o f  the dominant species i s  described as the mean 
number expected per 1n9nth wi th the associated standard error. Any future 
determinations o f  small mama1 abundance should be interpreted wi th  
reference t o  t h i s  base1 ine. 



3. Structural a t t r ibutes o f  w a l l  mammal populations are a valuable source 
o f  c w r e l  a t  ive information which o f ten proves he1 p fu l  i n  understanding 
var ia t ion i n  density. Age structure o f  cotton r a t  populations i n  the 
1 i ve  trapped samples appears t o  be representative. However, juveni 1 es 
are underestimated by l i v e  t rap  captures o f  cotton mice and par t i cu la r l y  
beach mice. Sh i f ts  i n  age structure are, then, features t o  be monitored 
and correl  ated wi th  other popul a t  ion at t r ibutes.  Likewise, equal nunbers 
o f  m l e s  and females are indicated among the small mamnals a t  present and 
trends away from uni t y  nay be regarded as unusual. 

Any unusual mor ta l i t y  a f fec t ing  small mama1 populations i n  spring and 
ear ly suamer may have a pronounced influence on population dynamics i n  
ensuing months. This i s  because breeding by the various species i s  
concentrated between August and December. I f  l i v e  trapping i n  the s r l y  
sumner suggests a few adults are present, a modest increase o r  even 
decl i n i  ng nunbers o f  small mama1 s may be anticipated. 



ACKNOWLEDGMENTS 

None o f  t h i s  would have been possible without the  generous support o f  
NASAfKSC and the L i f e  Sciences Group. During e a r l i e r  grants iind the f i r s t  
months o f  t h i s  contract,  B i l l  Lee was always ~ i l l i n g  t o  help. More recently,  
Dr. Paul Buchannon, D i rec tor  o f  L i f e  Sciences, and Dr. Bi 11 Knott, L i f e  
Sciences Of f icer ,  hove been generous o f  t h e i r  t ime and given support a t  
c r i t i c a l  stages i n  the research and wr i t ing.  

During the  years of t he  contract  our administ rat ive s t a f f  d i d  a superb 
job  o f  handling the a f f a i r s  o f  the o f f i c e  -- from accounting t o  xeroxing -- I 
am indebted t o  them: Mary Ann Johnston, Felecia Hamnond, and i n  the  l a t t e r  
monthc, especial l y  Rosa1 i e  Creamer. 

1 appreciate t h e  e f f o r t  and administ rat ive s k i l l s  o f  Dr. David Vickers 
who u ~ s  p ro jec t  coordinator up t i 1  June 1978. 

Several i ndi v <  dual s were he1 p f u l  i n  t h e  vegetat ion survey. J 'm Poppleton 
was c r i t i c a l  t o  the success o f  the study owing t o  h i s  expert ise i n  p lan t  iden- 
t i f i c a t i o n  and p lan t  ecology. Ron Bradley, Mary Keim, J e f f  Goldberg, W i l l  
Evans and Russell Caldwell helped take data. Dr. Brooks Madsen was k ind  
enough t o  analyze ex t ra  s o i l  samples t o  complete the stand analysis. Dick 
W i  throw, NASA/KSC Reniote Sensing, he1 ped arrange the ae r ia l  photography i n  
support o f  t he  vegetation survey. Mary Keim deserves a special thanks f o r  
h e l ~  i n  ge t t i ny  the p lan t  data surnmar.zed. 

I appreciate the  ex t ra  e f f o r t  o f  Boyd Thompson t o  operate the  Weather 
Stat ions i n  1976-77. 

:ly graduate students, J e f f  Goldberg, Mary Keim and Doug Ext ine d i d  excel- 
1 ent work i n  carry ing the burden o f  the small mamnal studies. Doug Ext ine was 
pa r t ' cu la r l y  he lp fu l  i n  the  f i n a l  stages o f  data analysis. Ron Bradley, 
R ~ s s e l  1 Caldwel 1 , W i  11 Evans, M i  ke Kay, Randy Stafford, and Rob Bradford 
helped w i th  the l i v e  trapping. 

The computer center ~ t a f f ,  Tom Peeples i n  par t icu ler ,  were very helpful .  
Susan Horvath prepared tho programs f o r  the  small mamnal studies. J e f f  
Wetheri nyton d i d  the Final computer work. 

Thanks yo t o  UCF 2nd the  3epartment o f  B io log ica l  Sciences f o r  support. 

Others he1 per' I : I also thank them. 



L ITERATLIRE CITED 

x r  i 

Abrel l ,  3. B., and M. T. Jackson. 1977. A decade o f  change i n  an o l d - y r ~ ~ t h  j 

beech-maple fo res t  i n  Indiana. Amer. Midl. Nat. 98(1): 22-32. 

Alexander, T. R. 1955. Observations on the  ecbrogy o f  t he  low hamnocks o f  
southern Florida. Quart. J. Fla. Acad. Sci. 18(1) : 21-27. 

Alexander, T. R. 1958. High hamnock vegetat ion o f  t he  southern F lor ida  main- 
% 
a 
L 

land. Quart. J. Fla. Acad. Sci. 21: 293-298. : 

Alexander, T. R. 1959. Ecology o f  t h e  Pompano Beach hamnock. Quart. 3. Fla. 
Sci. 21: 299-304. 

Alexander, T. R. 1967. A t r o p i c a l  hamnock on the  Miami (F lor ida)  limestone - 
a twenty- f ive year study. Ecol. 48(5): 863-865. 

Arata, A. A 1959. E f fec ts  o f  burning on vegetat ion and rodent populations 
i n  a longleaf  pine turkey oak associat ion i n  nor th centra l  Flor ida. 
Quart. J. Fla. Acad. Sci. 22: 94-104. 

Austin, D. F., K. Coleman-Marois, and D. H. Richardson. 1977. Vegetation o f  
southeastern F lo r ida  - I I-V .  F1. Sc ien t i s t  40(4): 331-361. 

Raker, R. H. 1968. Habitats and d is t r ib t ! t ion.  Pages 98-126 I n  J. A. King, 
ed. Biology of Peronyrcus (Rc-lentia). Am. Soc. Manal.  ,Spec. Publ. 2, 
S t i  1 lwater, Okl a. 

Barrington, B. A., Jr. 1949. Famnals o f  a nor th  F lor ida  flatwoods. Doctoral 
Thesis. Un ivers i ty  o f  Flor ida. 93 pp. 

Bartran, W. 1971. The t rave ls  o f  Wi l l iam Bartram (Francis Harper, ed:). 
Yale Univ. Press, New Haven (1958 ed.). 727 p. 

Batzl i, G. 0. 1974. Inf luence o f  hab i ta t  s t ruc ture  on a populat ion o f  voles. 
Eul I .  Southern Ca l i f o rn ia  Acad. Sci 73(2) : 83-85. 

Batzl i , G. O., and F. A. P i  telka. 1370. Influences o f  meadow moxe popul a- 
t i o n s  on Cal i f o r n i a  grass1 and. Ecolocjy 51: 1027-1039. 

Beal s, E. W. 1969. Vegetation change along a1 t i  tud ina l  gradients. Science 
165: 981-985. 

B ig le r ,  W. J., and J. H. Jenkins. 1975. Population charac ter is t i cs  o f  Pero- 
scus oss inus and S i  odon h i s  idus i n  t rop i ca l  hamnocks o f  s o u r  

h a % a l .  5&4+ 

B ig le r ,  W. J., E. H. Lebetkin, P. M. Cumbie, A. G. Cook, and W. G. Meginnis. 
1977. Response o f  a co t ton  rat. populat ion t o  increased density. Am. 
Midl. Nat. 97: 10-17. 



Bi rkenho l tz ,  D. E. 1963. Movement and displacement i n  the  r i c e  ra t ,  Quart. 
J. F1. Acad. Sci. 26(3) :  269-274. 

Uirney, E. C., R. Jcnness, and D. D. Baird. 1975. Eye l ens  p ro te ins  as 
c r i t e r i a  o f  aye i n  c o t t o n  ra ts .  J. Wild. Manage. 39: 718-728. 

Uisho!~p, F. C., and H. L. Trembley. 1945. D i s t r i b u t i o n  and hosts o f  c e r t a i n  
North kner ican t i c ks .  J. Paras i to l .  21: 1-54. 

B l a i r ,  W. F. 1935. The mamnals o f  a F l o r i d a  hamock, 3. Mamnal. 
16: 271-277. 

Bla;r, W. F. 1942. Systematic r e l a t i o n s h i p s  o f  P e r m  scu sqd .:vzral ~--++! r e l a t e d  genera as shown by t h e  baculum. 3. Mama - : 96-7*;4. 

B l a i r ,  W. F. 1946. An est imate o f  the  t o t a l  nunber o f  ~ d c h  mice o f  the 
subspecies leucosephal us occupying Santa Rosa I s1  ana, T i  a-i 3a. An. Mat. 
80: 665-668. 

B l a i  r, W. F. 1951. Populat ion s t ruc tu re ,  soc ia l  behavior, dnd environmental 
r e l a t i o n s  i n  a na tu ra l  popu la t ion  o f  t he  beach mouse (PC-cm scus o l i o -  
notus ieucoce halus).  Cont r i  b. Lab. Vert. Biol., Un i ve rs i t y  o Mic i gan  mi-& --+%-- 

B l a i r ,  W. F., A. P. B l a i  r., P. Brodkorb, F. R. Cagle, and G. A. Moore. 1968. 
Vertebrates of the  Un i ted  States. McGraw-ili 11, New York. 616 pp. 

B l a i  r, W. F., and J. D. K i l  by. 1336. The gopher mouse, Peroiqyscus 
f l o r i d a n ~ s .  3. Mammal. 17: 421-422. 

Bowen, W. d. 1968. Va r i a t i on  and e v o l u t i o n  o f  Gu l f  Coast populat ions o f  
beach mice, - Peromysc~~s p o l  ionotus. Bu l l .  F l  a. S ta tn  Mus. 12: 1-91. 

Bowen, W. W., and W. D. Dawson. 1977. Genetic ana lys is  o f  coat pa t t e rn  v a r i a  
t i  on i n  01 c i f i  e l  d mice (Peromyscus p o l  iono tus )  o f  western F lor ida.  J. 
Mainmal. 58 (4 )  : 521-530. 

Boyce, S. G. 1954. The s a l t  spray comnunity. Ecol . Monographs 24(1) : 
29-6 7. 

Brandt, C. H. 1962. Measb;es o f  the  movements and populat ion dens i t i es  o f  
small rodents. Univ. Ca l i f .  Publ. i n  Zool. 62(2) :  105-183. 

Br iese, L. A., and M. ti. Smith. 197?. Seasonal abundance and movement o f  
n i ne  species of srnall mamnal s. J. Mamnal. 55: 615-629. 

Buech, R. R. 1974. Small mama1 populat ions i n  s i  tc  1 and the  con t ro l  area. 
Pages 123-135. I n  The Enterpr ise,  Wisconsin, Radiat ion Forest. 
P r e i r r a d i a t i o n  E G l o g i c a l  Studies. T. D. Rudolph (ed.) USAEC Tech. I n f .  
Cent., Oak Ridge, Tenn. 



Burt, W. H e ,  and R. P. Grossenheider. 1976. A f i e l d  guide t o  the mammals. 
Third ed. houghton M i f f l i n  Co., Boston, 289 pp. - .  

% r 

Caldwell , L. D. 1964. An inves t iga t ion  o f  competi t ion i n  natural populations 
o f  mice. J. Mamnal. 45: 12-30. 

Calhoun, J. 8. 1945. Die1 a c t i v i t y  o f  the rodents Microtus ochrogaster and 
S i  gmodon h i  sp i  dus h i  sp i  dus. Ecology 26: 2 5 1 - 2 7 7  

Can~eron, G. N. 1977. Experimental species removal : demographic responses by 
S i  gmodon h i  spidus and Rei hrodontoqys f u l  vescens. J. Mamnal . 58: 488-506. 

Cannon, 3. L., F. B. Gclley, and R. G. Williams. 1963. An analysis o f  the 
growth and v a r i a b i l  i t y  i n Peromyscus pol  ionotus. - Growth 27: 247-254. 

Cannon, 3. L., R. G. Williams, and F. B. Go1 ley. 1967. E f fec ts  o f  
temperature and rad ia t i on  on l i t t e r  s ize  and growth i n  Peraniyscus 
pol ionotus. Growth 31: 79-89. 

Carter, M. R., L. A. Burns, T. R. Cavinder, K. 2. Duyger, P. L. Fore, D. B. 
Hidks, H. L. Revel l s ,  and T. W. Schmidt. 1973. Ecosystems analysis o f  
the Big Cypress Swamp and estuaries. U. S o  Environ. Protect. Agency, 
Region I V ;  Atlanta. 

Chew, R. M. 1978. The impact o f  small manmals on ecosystem structure and 
function. Pp. 167-180. :a 0. P. Snyder (ed.). Populations o f  small 
mammals under natural conxt ions .  Univ. o f  Pittsburgh. 

Chipan,  R. K. 1965. Age determination o f  the cot ton r a t  (Sigmodon 
hispidus). Tulane Stud. i n  Zool. 12: 19-38. 

Chipman, R. K. 1966. Cotton r a t  age classes dur ing a population decline. J. 
Ma~rmal. 47: 138-141. 

Cottam, G.. and J. T. Curtis. 1956, The use o f  distance measures i n  
phy tosocio l  ogical sampl i ng. Ecology. 37(3) : 451-460. 

Craighead, F. C. 1971. The t rees o f  south Florida. I. The natural 
environments and t h e i r  successiot~. Coral Gables, F l  a., Univ. Miami 
Press. 212 pp. 

Curt is,  J. T. 1959. The vljgetation o f  Wisconsin. An ord ina t ioc  o f  p lan t  
co~rmuni t ies.  Univ. oh '  Wisconsin Press. Madison. 657 pp. 

Daubenmi re, R. 1959. A canoyy-coverage method o f  vegetat ional analysis. 
Northw. Sci. 33: 43-64. 

Daubenrnire, R. F. 1SG6. Vegetation: I d e n t i  f i c a t i o n  o f  typa l  communities. 
Science 151: 291-298. 



Daubenmire, R. F. 1968. P lan t  comnunities. Harper and Row Publ ishers ,  Mew 
York. 300 pp. 

Davenport, L. B., Jr .  1964. S t ruc tu re  o f  two Perom scus o l i ono tus  
populat ions i n  o l d - f i e l d  ecosystems a t  t he  E avanna R iver  lan t .  J. 
Marnrrca!. 45: 95-113. 

d-* 
Davis, J. H. 1967. General map o f  na tu ra l  vege ta t ion  o f  F r ida.  Agric. 

Exp. Sta. IFAS C i r c u l a r  S-178. Univ. F lo r ida ,  Gainesvi l l e .  

Dawso~, G. A. 1973. The funct ional  s i gn i f i cance  o f  nest  b u i l d i n g  by a 
neo t rop ica l  rodent (Sigmodon h i  spidus) . Am. M i  d l .  Nat. 89: 503-509. 

Delcour t ,  ti. R., and P. A. Delcourt .  1977. Presett lement Magnolia - Beach 
c l imax o f  the g u l f  coasta l  piair,:  Q u a n t i t a t i v e  evidence from the 
Apal ach ico l  a r i v e r  b l u f f s ,  no r t h - ce r i t r s l  F lor ida.  Ecology 58: 1085-1093. 

Despain, D. G. 1973. Vegetat ion o f  t;,e S ig  Horn Mountains, Wyor,.ing, i n  
r e l a t i o n  t o  subs t ra te  and c l  imzie. Ecol. Monoy. 43: 329-355. 

DeVa; 1, B. 1943. The co r re l a t i o r .  o f  so i  1 pH w i t h  d i s t r i b t i t i o n  o f  woody 
p lan t s  i n  t he  Ga inesk i l l e  area. Qtr. J. Fla. Acad. Sci. 6: 9-24. 

Dewsbury, D. A. 1972. bopt i iatory b e h a v i ~ r  o f  co t t on  r a t s  (Sigmodon 
h isp idus) .  Z. T ierpsychol . 39: 477-487. 

Dueser, R. D., and H. 14. Shugart, Jr. 1979. Niche pa t t e rn  i n  a f o r e s t - f l o o r  
stnal ! mammal fauna. Ecology 60(1) : 108-118. 

Dunaway, P. B - ,  and S. V .  Kaye. 1961. Cottan r a t  m o r t a l i t y  dur ing  severe 
winter .  J. Ma11:mal. 42: 265-268. 

Cdtnisten, J. A. 1463. The ecology o f  t he  F l o r i d a  p ine flatwoods. Ph.D. 
D,sser ta t ion,  Univ. o f  F!a. 108 pp. 

Elirhat't, L. M. 1976. A study o f  a d ive rse  coasta l  ecosystem o f  the A t l a n t i c  
coast  o f  F l o r i da :  Mamnal Studies. F i na i  r e p o r t  t o  f4ASA/KSC. 182 pp. 

Eisenberg, J. F. 1963. The i n t r a s p e c i f i c  soc ia l  behavior o f  some c r i c e t i n e  
rode r~ t s  o f  t he  genus Peroqyscus. An. Midl .  Nat. 69: 240-246. 

Erickson, A. B. 1949. S~rrn~ner populat ion and movements o f   he co t ton  r a t  and 
o the r  rodents on t h e  Savannah R iver  Refuge. J. M a ~ ~ i ~ l .  30: 133-140. 

Fa i rba i rn ,  D. J. 1977. The spr ing  dec l i ne  i n  deer mice: Death o r  d ispersa l?  
Can. J. Zocl. 55(1) :  84-92. 

F a l l s ,  J. B. 1968. A c t i v i t y .  Pages 543-570. I n  J. A. King, ed. B i o l o y  o f  
Pero~nyscus (Rodenti a). Am. Soc. Mammal., Spec. Publ . 2 ,  S t i  1 lwater ,  -- 
Oi.' a. 



r e r t i  y ,  0. S., and J. N. Layne. 1963. Wattr  r e l a t i o n s h i p s  i n  the F lo r ,da  
ii~ousc. J. ilanl~nal . 44: 322-334. 

F lehar ty ,  E. D., and J. R. Choate, and M. A. '%ires. 1972. F luc tua t ions  i n  
p o ~ u l a t i o n  den;ity o f  the  h i s p i d  c o t t o n  r a t :  f ac to r s  i n f l u e n c i n g  a 
"crash". Southern Cal . ,4cad. Sci. Bul l .  71 (3) : 132-138. 

F lehar ty ,  t. D., and M. A. ;dares. 1973. Hab i ta t  preference 3nd s p a t i a l  
r e l a t i o n s  o f  Siymodon h i s  id l i s  on a remnant p r a i r i e  i n  ws t - . cen t ra l  
Kansas. Southkestern h& 21-29. 

F lehar ty ,  E. D. , and L. E. 01 son. 1969. Surmner f o ~ d  hab i t s  o r  -- Microtus 
ochrogaster and S i  gmdon - h i  spidus. J. Mammal. 50: 475-48b. 

French, N. R., W. E. Grant, W. Grodzinski , and 0. r4. Swi f t .  1976. Small 
~namrnal energet ics  i n  y rass l  and ecosystems. Ecol. Monog. 46: 201-220. 

French, N. R., B. G. Maza, H. 0. H i l l ,  A. P I  Aschwanden, and 11. W. Kaaz. 
1974. A popu la t ion  s t ~ d y  c f  i r r a d i a t e d  deser t  rodents. Ecol. Monogr. 

4 ; ( I )  : 45-72. 

French, N. R., D. M. Stoddart, and B. Bobek. 1975. Pat'ierns o f  denography i n  
small mama1 populations. Pages 73-102. I n  F. B. G o l l w ,  K. 
Petrilscewicz, and L. !?yszkowslii, eds. $ m a n  mamnals: .he i r  p r o d u c t i v i t y  
and popul a t  i on dynamics. Cambri d j e  U n i v e r s i t y  Press, Cqrnbri dge. 

Gaines, M. S., and C. J. Krebs. 1971. Genetic changes i n  f l u c t u a t i n g  vo le  
populations. Evo lu t i on  25: 702-723. 

Cano, L. 1917. 4 study i n  physioyraphic ecology i n  northe-n F lor ida.  Bet. 
Gaz. 63(5):  327-372. 

Carten, C. T., Jr. 1976. Relat ionships between nes t -bu i ld ing  and y: -a1 
a c t i v i t y  i n  the  o l d  f i e l d  mouse Perornyscus pol  ionotus. J. k m n a l .  57. 
412-415. 

Garten, C. T., Jr., and 11. Ii. Slni'ch, 19;4. ibv?nient by o l d  f i e l d  mice and 
populat ion regulat ion.  Act: Ther io l  . 19: 513-514. 

Gene1 1 e, P. , and C. Fl  eming. 1978. The vascu;ar f l o r a  o f  "The Hairmock", 
Dunedin, F lor ida.  Castanea 43(1) :  29-54. 

Gentry, J. B. 1964. Holiiing i n  the o l d - f i e l d  rnouse. J. Manlnal. 45: 276-283. 

Gentry, J. 8. 1966. Invas ion o f  a one-year abandoned f i e l a  by Peromyscus 
p o l  ionotus and - Mus inuscul us. J. Macmal . 47: 431-439. 



Gentry, 3. B., L. A. Briese, D. W. Kaufman, M. H. S;nith, and 3. G. Wiener. 
1975. Elemental f;ow and stc.rding crcqls f o r  ma1 1 mama1 populations. 
Pages 205-222. I n  F. B. Go1 ley ,  K. Petrusewicz, a r J  L. Ryszkowski, eds. 
Small mammals: n e i r  or o d u c t i v i t y  and popu la t ion  dynamics. Cambridge 
U n i v e r s i t y  Prsss, Cambridge. 

Gentry, J. E., F. B. Golley, a rd  M. H. Smith. 1971. Yearly f l u c t u a t i o n s  i n  
small mammal populat ions i n  a s o u t b c ~ s t e r n  Un i ted  State, hardwood 
forest .  Acta Tt ier io l  . 15: 179-190. 

Gentry, J. B., and E. P. Odun. 195,. The e f f d c t  o f  weather on the  w in te r  
a c t i v i t y  o f  o l d - f i e i d  rodents. J. Mammal. 38: 72-7/. 

Gentry, J. B., and M. H. Smith. i968. Food hab i t s  and burrow associates o t  
Perotqyscus p o l  ionotus. - J. Mama1 . 49: 562-565. 

Gleason, H. A .  1926. The i n d i v i d u a l i s t i c  concept o f  the  - ~ n t  associat ion. 
Bu l l .  Torp. Bot. Club. 53: 7-26. 

Godfrey, P. J. 1977. C l  imate, p l a n t  response and deve lopne~ t  c f  dllnes on - .  b a r r i e r  beaches along t h e  U. S. eact  coast. I n t .  -:meteor. 21 (3) : 
203-215. 

Goertz, J. W. 1964. The i n f l uence  s f  h a b i t a t  qua1 i t y  llpon dens i ty  o f  c o t t o n  
r a t  popul a t  ions. Ecol. Wnogr. 34: 359-381. 

Goertz, J. W. 1955. Sex, age, and weight v a r i a t i o n  i n  co t t on  ra ts .  J. 
blarnmal . 46: 471-477. 

Gol ley,  F. B. 1961. Trap and b a i t  prt;arences o f  co t t on  ra ts .  I. Mamnal. 
42: 106-107. 

Cs l ley,  F. B., J. 1.. Carmoll, R. Wi l l i ans ,  and J. $Ginni;. 1968. Con~ponent~ 
o f  growth i n  Peromyscus po l iono tus .  -- Growth 32: 103- ?I. 

Go1 ley ,  F. B., J. B. Gentry, L. O. Caldvel ;, and L. P. Davenr~ort. 1965. 
Number and v a r i e t y  o f  s r ~ a l l  mammals c : :  the  AEC Savannah d i v e r  P lant .  J .  
Mammal. 46: 1-18. 

Galley, F. B., E. L. ilorgan, alld 3.  L. Carmon. 1966. P r o g r e s s i r i  o,  *.i~e mol t  
i n Pcromysius - ool  . ionotus. + J .  Yamal . 47: 145-148. 

Gol ley,  F. B., L. Ryszkowski, and J. T. Sokur. 1575. i'cle r d l e  o f  small 
mammal 2 i n  temperate forests,  grass1 a A s .  and cu l  t i v ~ c e d  f i e l c  s. Pages 
223-242. I n  t .  B. Go1 ley,  K. Pet rusrwicz arid L. Ryszkowski (eds.) Small 
Mo~i~mal s: n e i  r p r o d u c t i v i t y  a8id popu! a t i o n  dynamics. Cambridge Unf v. 
Press, Cambri~lge. 



Goodman, 0. 1975. The theory o f  d i ve rs i t y -s tab i l  i t y  re lat ionships i n  
ecology. Quart. Review o f  8iol.  50(3): 237-266, 

Grams, H. J., K. R. WPherson, V. V. King, S. A. MacLeod, and 1Yc G. Barbour. 
1977. Northern coastal scrub on Point Reyes Peninsula, Cal i fornia. 
Madrono 24(1) : 18-24. 

Haines, H. 1961. Seasonal changes i n  the reproductive organs of the cot ton 
rat ,  S i m o n  hispidus. Tex. 3. Sci. 13: 219-230. 

Haines, H. 1963. Geographical extent and duration o f  the cot ton rat ,  
Sigmodon hispidus, 1958-1960 f luc tua t ion  i n  Texas. Ecology 44: 771-772. 

Ha nes, H. 1971. Characteristics o f  a cot ton r a t  (Sigmodon hispidus) 
population cycle. Tex. J. Sci. 23: 3-27. 

Hal 1, E. R. , and K. R. Kel son. 1959. The mama1 s o f  North k r i c a .  Ronald 
Press, New York. 2 vol s. 

Hamil ton, W. J., Jr. 1941. Notes on some manna1 s o f  Lee County, Florida. Am. 
Midl. Nat. 25: 686-691. 

Harkema, R., and L. Kartman. 1948. Observations on the helminths and 
ectoparasites o f  the cotton rat ,  don h i s  idus h i s  idus Say and Ord, 
i n Georgia and North Carol ina. J. %r%4*1. M i  t c  e l  Soc. 

Harper, R. M. 1905. 'Hamock,' 'Homnock' o r  'Humnock'? Sciences, New Series 
22: 400-402. 

Harper, R. M. 1914. Geography and vegetation a f  northern Florida. Pages 
163-437. I n  6 th  Annual Report o f  the Flor ida State Geol. Survey, 
Ta l l  ahasser 451 pp. 

Harper, R. M. 1921. Geography o f  central  Florida. Pages 71-307. - I n  13th 
Annual Report of the F lor ida State Geol. Survey, Tallahassee. 

Harper, R. M. 1927. Natural resources o f  southern Florida. Pages 27-192. 
I n  18th Annual Report o f  the F lor ida State Geol. Surv., Ta l l  ahassee. - 

Hayne, D. W. 1936. Burrowing habi ts o f  Peromyscus polionotus. 3. Ptamnal. 
17: 420-421. 

Hebb, E. A., and A. F. Clewell. 1976. A remnant stand o f  old-growth slash 
pine i n  the Flor ida panhandle. Bull. Torrey Bot. Club 103: 1-9. 

Hilborn, R., J. A. Redfield, and C. J. Krebs. 1976. On the r e l i a b i l i t y  o f  
enuneration for  mark and recapture census o f  voles. Can. 3. 2001. 54(6) : 
1319-1024. 



t 
t Hooper, E. T. 1968. Classif icat ion. Pages 27-74. I n  J .  A. King, ed. 
i i. Biology o f  Perwrlyscus (Rodentia). Am. SOC. Mad., Spec. Publ. 2, 
j. S t i l lwa te r ,  Okla. 
it 

Hooper, E. T., and G. G. Musser.. 1964. Notes on c l a s s i f i c a t i o n  o f  the  rodent 
yenus Peromyscus. Occ. Pap. Mus. Zool. Univ. Mich. No. 635. 13 pp. 

H o w l  1, J. C. 1956. Popalations and home ranges o f  small mama1 s on an 
overgrown f ield. J. Masmal. 35: 177-186. 

Huckle, II. F., H. D. Doilar,  and R. F. Pendleton. 1974. So i l  survey o f  
Brevard County, Florida. USDA, XS i n  coop. w i th  Univ. Fla. Agric. 
Exper. Stat. 123. 

Ivey, K. D. 1549. L i f e  h i s t o r y  notes on three mice from the F lor ida  east 
coast. 3. Hamnal. 30: 157-162. 

Jackson, W. B. 1963. The use o f  nest boxes f o r  stuQir.9 nat ive  mice. Turtox 
News 41: 162-164. 

Jordan, M. J. 1975. Effects o f  zinc smelter emissions and f i r e  on a 
chestnut-oak woodl and. Ecology 5 5  (1) : 78-91 

Judd, F. W., I?. I. Lonard, and S. L. Sides. 1977. The vegetation o f  South 
Padre Island, Texas i n  r e l a t i o n  t o  topography. The SW Na tu ra l i s t  22(1): 
31-40. 

Kale1 a, 0. 1957. Regulation o f  reproduction r a t e  i n  subarct ic populations o f  
the vole Clethrionom s rufocanus (Sundi). Ann. Acad. Sci. Fenn. Ser. A * ,  
I V ,  34: 1 / 

Kaufman, D. W. 1974. Adaptive co lo ra t i on  i n  P e r m  scus 01 ionotus: 
Experi~nental se lect ion by owls. 3. M a i m  r3-!?%-* 

Kaufnian. D. W.. and G. A. Kaufman. 1973. Bodv te~merature  o f  th2 o l d - f i e l d  
i n and be1 & the' thennoneutral zone. 3. 

Mama 1 . 
Kilgore, D. L., Jr. 1970. The ef fects o f  northward dispersal on growth r a t e  

of young, s ize of young a t  b i r t h ,  and l i t t e r  s ize  i n  Sigmodon hispidus. 
Am. Midl .  Nat. 84: 510-520. 

King, J. A. 1968. Psycnology. Pdges 496-542. I n  3. A. King, ed. Biology 
o f  Peron\yscus (Rodent: a). Am. Soc. ~amnal. ,Spec. Publ. 2, S t i  l lwater ,  

Ckl a. 

K i rkpat r ick ,  R. D. 1965. L i t t e r  s ize  and fetus nunbers i n  the cot ton r a t .  
J. Mammal. 46: 514. 



K o ~ ~ r c k ,  C. V. 1937. 13amnal relat ionships t o  upland game and other w i ld l i f e .  
Second tiorth American H i  l d l  i f e  Conference. - -. 

Krebs, C. J. 1966. Demographic changes i n  f luc tuat ing populations of 
Hicrotus ca l  ifornicus. Ecol. Mnogr. 36: 239-273. 

Krebs, C. J., M. S. Gaines, 8. L. Kel ler, J. H. wers, and R. H. Tamarin. 
1973. Population cycles i n  small rodents. Science 179: 35-41. 

Krebs, C. J., and J. H. Myers. 1976. Population cycles i n  snal l  mnmls .  
Adv. Ecol. Res. 8: 267-399. 

Krebs, C. J., I. Uingate, J. LeDuc, J. A. Redfield, M. Ta i t t ,  and R. Hi lborn. 
1976. Hicrotus population biology: Dispersal i n  f luc tuat ing populations 
of - M. t m .  Can. J. 2001. 54: 79-95. 

Kuchler, A. U. 1964. Hap and accompanying manual, potent ia l  natural 
vegetation of the conterminous United States. Am. Geogr. Sco., Spec. 
Publ. No. 36: 116 p. 

Kurz, H. 1942. Flor ida dunes and scrub vegetation and geology. F lor ida 
Geol. Surv. Bul l .  23: 15-154. 

Laessle, A. M. 1942. The plant c o m n i t i e s  o f  the Uelaka area. Univ. of 
Fla. Publ., Bio!. Sci. Series 4(1): 1-143. 

Laessle, A. M. 1958a. The o r i g i n  and successional re lat ionship o f  sandhil l  
vegetation and sand pine scrub. Ecol. Monog. 28(4): 36i-387. 

Laessle, A. H. 1958b. A report on succession studies of selected plant 
communities on the Univ. o f  Fla. conservation reserve, Welaka, Florida. 
Quart. J. Fla. Acad. Sci. 21(1): 101-112. 

Laessle. A. M. 1967. Relationship o f  sand pine scrub to  fonner shore l ines. 
Quart. J. Fla. Acad. Sci. 30(4): 269-286. 

Laessle, A. H., and C. 0. hnk.  1961. Some l i v e  oak forests o f  northeastern 
Florida. J. Fla. Acad. Sci. 24(1): 39-55. 

Langford, A. N., and M. F. Buell. 1969. Integration, i den t i t y  and s t a b i l i t y  
i n  the plant association. Advance i n  Ecological Research. J. B. Grass, 
ed. , Vol . 6, Academic Press, London and New York. 

Larson, R. W. 1958. Use o f  transects t o  measure low vegetation cover. Pages 
48-54. I n  U.S. Forest Service Symposi un on Techniques and Methods o f  
~easur inTunderstory Vegetation. Southern and Southeastern Forest Exp. 
Stn. Ashevi l le .  174 pp. 



Layne, J. N. 1963. A study of the parasites of the F lo r ida  muse, 
C scus f l o r i  danus, i n  re1 at!cn t o  host and environmental factors. F?- u ane Stud. Zool. 1s: 1-27. 

Layne, J. N. 1966. Postnatal developnent and growth of Peroqyscus 
fl oridanus. Growth 30: 23-45. 

Layne, 3. N. 1967. Incidence o f  Poroce halus c r o t a l i  (Pentastomitla) i n  
F lo r ida  mamnals. Bul l .  Wildl. ~ . - -  109. 

Layne, J. N. 1968. Ontogeny. Pages 148-253. I n  3. A. King, ea. Biology o f  
scus (Rodentia) . An. Soc. Mammal. , s=. Pub1 . 2, S t  i 11 water, Ez- 

Layne, J. N. 1969. Nest-bui lding behavior i n  three species o f  deer mice, 
Peroqyscus. b h a v i o u r  35: 288-303. 

Layne, 3. N. 1970. Climbing behavior o f  Peroqyscus f lo r idanus and P e m s c u s  
gossypinus. J. Mamnal. 51: 580-591. 

Layne, J. N. 1971. Fleas (Si phonaptera) o f  Florida. F l  a. Entomol. 54: 
35-51. 

Layne, J. N. 1974. Ecoloyy o f  small mammals i n  a flatwoods hab i ta t  i n  
north-central  F lo r ida  w i t h  emphasis on the  co t ton  r a t  (Sigmodon 
h i s ~ i d u s l .  Pm. Mus. Nov. 2544: 1-48. 

Layne, J. N., and L. M. Ehrhart. 1970. Digging behavior o f  four  species o f  
deer mice (Peronlyscus). Am. Mus. Nov. 2429: 1-16. 

Layne, J. N., and J. V. Gr i f f o ,  Jr .  1961. Incidence o f  Ca i l l a r i a  hepatica 
i n  populations o f  the F lo r ida  deer mouse, Peromyscus or1 anus. J. 
Parasi t. 47: 31-37. 

7e-s 
tee, D. S. 1968. Herptofauna associated w i th  centra l  F lo r ida  mamnals. 

i ierpetol ogica 24: 83-84. 

Linzey, D. W . ,  and R. L. Packard. 1977. Ochrotomys n u t t a l l  i. Mam. Species 
75: 1-6. 

Lloyd, M., J. H. Zar, and J. M. Karr. 1968. On the ca lcu la t ion  o f  
in format ion- theoret icd l  measures o f  d i ve rs i t y .  Am. Midl. Na tu ra l i s t  
99(2) : 257-272. 

Long, R. W. 1974. The vegetation o f  southern Flor ida. F1. Sci. 37(1); 
33-45. 

Lugo, A. E., and S. C. Snedaker. 1974. The ecology o f  Inangroves. Ann. Rev. 
tco l .  dnd Syst. 5: 39-64. 



Marks, P. L., and P. A. tiarcombe. 1975. Comuni t y  d i ve rs i t y  o f  coastal p la in  
forests i n  southern east Texas. Ecology. 56(4): 1001-1008. 

HcCarley, U. ti. 1954. Fluctuations and structure o f  PC p s s y p l  nus 
populations i n  eastern Texas. 2 .  Manm~l. 35: 52- 

McCarley, W. 1959a. The ef .ect o f  f looding on a marked population of 
Peronwscus. J. Hamnal. 40: 57-63. 

McCarley, W. H. 1959b. A st* o f  the ciynamics o f  a population o f  Pe 
oss inus and P. n u t t a l l i  subjected t o  the e f fec ts  o f  X- i r radiat  on. fidh- Mat. TI;-. 

+== 
McCarley, U. Ha 1963. C is t r ibut iona l  re lat ionships of sympetric populations 

of Peronwscus leucopus and - P. gossypinus. Ecology 44: 784-788. 

McClenayhan, L. R., 3r. and H. S. Gaines. 1976. Density-dependent dispersal 
i n  Sigmodon: A cr i t ique.  J. Mamnal. 57: 758-759. 

Mclntosh, R. P. 1967. The continuun concept o f  vegetation. The Botanical 
Review 33(2): 130-187. 

Micel i ,  J. C., G. L. Rolfe, D. R. Pelz, and J. M. Edgington. 1977. 
Brownfi e l d  Woods, 11 1 inois: Woody vegetation and changes since 1960. 
Am. Midi. Nat. 98(2): 469-476. 

Mohlenbrock, R. ti. 1976. Woo@ plants o f  the Ocala National Forest, Florida. 
Castanea 41: 309-319. 

Monk, C. D. 1960. A preliminary study on the re lat ionship between the 
vegetatior~ o f  a tnesic hatnnock c m u n i  t y  and a sandhi 11 comrmnity. Quart. 
J. Fla. Acad. Sci. 23(1): 1-12. 

b n k ,  C. 0. 1965. Southern mixed !~~rdwood forest  o f  north central  Florida. 
tco l .  Monog. 35(4) : 335-354. 

Monk, C. D. 1966. An ecological study o f  hardwood swatnps i n  north central  
Florida. Ecology 47(4) : 649-654. 

Monk, C. D. 1967. Tree species d i ve rs i t y  i n  the eastern deciduous forest  
w i th  par t icu l  ar reference t o  north central Florida. Am. Nat. lOl(918) : 
173-187. 

Musk, C. 0. 1968. Successional and environmental reldt ionships o f  the forest  
vegetation of north central Florida. Am. Mid. Mat. 79(2): 441-457. 

Monk, C. 0. 1971. Species and area relat ionship i n  the eastern deciduous 
forest. J. of the E l  isha Mitchel l  Sc ien t i f i c  Society 87(4): 227-230. 



Monk, C. O., and T. W. Brown. 1965. Ecoloyical consideration o f  cypress 
heads i n  north central  Florida. Am. Mid. Nat. 74(1): 126-140. 

b o r e ,  R. E. 1965. Olfactory d iscr iminat ion as an i so l a t i ng  mechanism 
scus maniculatus and Pergyscus pol ionotus. Am. Mid1 . Nat. &?- 73: 85-1 

Mueller-Dombois, D., and H. Ellenberg. 1974. Aims and methods o f  vegetation 
ecology. John W i  ley and Sons, New York. 547 pp. 

Mulvania, M. 1931. Ecological survey o f  the Florida scrub. Ecology 12: 
528-540. 

Mi 1 1, W. T. 1957. H i  s tor ica l  biogeography o f  present-day F1 orida. Sul l  . 
Fla. State Mus. 2: 175-223. 

Odun, E. P. 1955. An eleven year + is tory  o f  a Sigmodon population. J. 
Maimnal. 36: 368-378. 

Odm, E. P., C. E. Connell, and L. B. Davenport. 1962. Population energy 
f 1 ow of three primary consumer components of o l d - f i e l d  ecosystems. 
E C O ~ O ~  43: 88-96. 

O'Farnell , T. P., R. J. Olson, R. 0. Gi lbert ,  and J. 0. Hedlund. 1975. A 
population o f  great basin pocket mice, Pero nathus parvus, i n  the 
shrub-steppe of south-central Washington. +nogr. 45(1): 1-28. 

O'Farrel l ,  M. J., and D. W. Kaufman. 1975. Aspects o f  a c t i v i t y  f o r  
erom scus pol ionotus using a sand-tracking technique. J.  Mamnal. 56: 
kd-8- 

O'Farrel 1 ,  M. J., 0. W. Kaufman, and 0. W. Lundahl 1977. Use o f  
l ive- t rapping wi th the assessment l i n e  method f o r  density estimation. 
J. Mammal. 58: 575-582. 

Oosting, II. J. 1954. Ecological processes and v e g e t a t i o ~  of the maritime 
strand i n  the  southeastern Cnited States. Bot. Rev. 20: 226-262. 

Osgood, W. H. 1909. A rev is ion o f  the mice o f  the knerican genus Peronlyscus. 
North Am. Fauna 25: 1-285. 

Otis, D. L., K. P. Burnham, G. C. White, and D. R. Anderson. i978. 
S ta t i s t i ca l  inference from capture data on closed animal populations. 
W i  l d l  i f e  Monoy. No. 62. 135 pp. 

Pearson, P. G. 1953. A f i e l d  study o f  Pero scus populations i n  Gulf 
Ila~mock , Florida. k o l  ogy 34: 199- a+- 

Pearson, P. G. 1954. Ma~~wnals o f  Gul f  Hamock, Levy County, Florida. Am. 
Midl. N a t .  51: 468-480. 



Peet, R. K-  1974. The measumnent o f  species divers i ty.  Ann: Rev. Ecol. 
Syst. 5 :  285-307. 

Pessin, L. J. 1933. Forest associations i n  the uplands of the lower Gul f  
Coastal P la in  (lonyleaf pine be1 t ) .  Ecology 14(1): 1-14. 

Peterson, H. K. 1973. Interact ions between the cotton rats, Sigaodon 
fu lv iventer  and - S. hispidus. Am. Midl. Nat. 90: 319-333. 

Petrusewtcz, K., and L. Ryszkowski (editors). 1%9/1970. Energy f low through 
small manma1 populations. PUN-Pol i sh Sci en t i  f i  c Pub1 i shers, Uarszawa. 
298 pp. 

Petrusewi cz, K., and A. MacFadyen. 1970. Product iv i ty  o f  t e r r e s t r i a l  
animals, pr incip les and methods. IBP Handbook No. 13. Internat ional  
Biological Programne. Bl ackwel 1 Sc ien t i f i c  Pub1 icat ions, Oxford, 190 pp. 

Petrusewicz, K., and L. Har.sson. 1975. B i o l ~ g l c a l  production i n  small maffmal 
ppulat ions.  Pages 153-172. I n  Golley, F. B., e t  al.  (eds.) Small 
Matma1 s: Their product iv i ty  a s  popul at  i on 4ynamics. Cambridge Uni v. 
Press, London. 

Pielou, E. C. 1977. Mathematical ecology. John W i  ley  L Sons, New York (2nd 
ed.). 385 pp. 

Potter, G. L. 1978. The effect of small namnals on forest  ecosystem 
structure and function. Pp. 181-187. I n  D. P. Snyder (ed.). 
Populations o f  small mamnals under n a t u z l  conditions. Univ. o f  
Pittsburgh. 

Pournel le, G. H. 1950. Mamnals o f  a north Flor ida swamp. J. Mamnal. 31: 
310-319. 

Pournelle, G. H. 1952. Reproduction and early post-natal developnent o f  the 
cotton mouse, Per~.,yscus gossypinus gossypi nus. J. Mamnal. 33: 1-20. 

Pournelle, G. H., and B. A. Barrington, Jr. 1953. Notes on mamnals o f  
Anastasia Island, St .  Johns County, Florida. J. Mmnal. 34: 133-135. 

Pucek, 2. and V. P. W. Lowe. 1975. Age c r i t e r i a  i n  ma1 1 mama1 s. Pages 
55-72. I n  F. 8. Go1 ley, K. Petrusewicz, and L. Qszkonski, eds. Small 
mammals: Their product iv i ty  and population dynamics. Cambridge 
Univers i ty Press, Cambri dge. 

Ramsey, P. R., and L. A. Briese. 1971. Effects o f  imnigrants on the spat ia l  
s t ructure of a small mama1 community. Acta Theriol. 16: 191-202. 

Rand, A. L. , and P. Host. 1942. Results of Archbold Expeditions, No. 45: 
Mama1 notes from Highland County, Florida. Bul l .  Am. Mus. Nat. Hist. 
80: 1-21. 



Raun, G. G . ,  and B. J. Wilks. 1964. Natural h i s t o r y  o f  Baiomys t a  l o r i  i n  

population. Tex. J. Sci. 16: 28-49. 
'Yh southern Texas and competi t ion w i t h  Sigmodun hispidus i n  a mixe 

Richardson, D. R. 1977. Vegetation o f  t he  A t l a n t i c  coastal  r idge o f  Palm 
Beach County, F l  o r i  da. F1 Scient i s t  40(4) : 281-330. 

Roberts, M. W., and J. L. Wolfe. 1974. Social inf luences on suscep t ib i l t y  t o  
predation i n  co t ton  rats. J. Mamnal. 55: 869-872. 

Salter,  R. 1974. Vegetation i n  coastal  dunes o f  South Carolina. Castanea 39 
(1): 95-103. 

Schmelz, 0. B., J. D. Barton, and A. Lindsey. 1975. Donaldson's Woods: Two 
decades o f  change. Proc. Indiana Acad. Sci. 84: 234-243. 

Schnell , J. H. 1968. The 1 i m i t i n g  e f f e c t s  o f  natura l  predation on 
experimental cot ton r a t  popul ations. J. W i  l d l  . Manage. 32: 698-711. 

Schwartz, A. 1954. O ld f ie ld  mice, Peroqyscus pol i onotus, o f  South Carol i na. 
J. Mammal. 35: 561-569. 

Sealander, J. A., Jr. and 8. Q. Walker. 1955. A study o f  the  co t ton  r a t  i n  
northwestern Arkansas. Ark. Acad. Sci. 8: 153-162. 

Sherman, H. 8. 1936. L i s t  of the  recent w i l d  land mamnals o f  Florida. Proc. 
Fla. Acad. Sci. 1; 102-128. 

Srnith. M. H. 1964. Species spec i f i c  d iscr iminatory  behavior shown i n  t h e  
1 aboratory by ~ e k m ~ s c u s  bol ionotu; and - P. g o ~ s y p i  nus. h e r .  Zoo1 . 4: 
302. 

Smith, M. H. 1967a. Sex r a t i o s  on laboratory and f i e l d  populations o f  the 
..old-field mouse, Peromyscus polionotus. Res. Popul. Ecol. 9: 108-112. 

Smith, M. H. 1968a. A comparison o f  d i f f e r e n t  methods o f  captur ing and 
est imat ing numbers o f  mice. J. Mamnal. 49: 455-462. 

Srni th ,  M. H. 1968b. Dispersal o f  the o ld- f ie1  d mouse Peromyscus pol ionotus. 
Bu l l .  Ga. Acad. Sci. 26: 45-51. 

Smith, M. H. 1974. Seasonality i n  mammals. Pages 149-162. I n  H. L i e t h  ed., 
Phenol ogy and seasonal model i ng. Ecol ogical  Studies Vol.-8. 
Spri nger-Verlag, New York, Heidel berg, Ber l  in. 

Smith, M. H., and R. W. Blessing. 1969. Trap response and f o o ~  
avai l a b i l  i i y .  J. Mamnal. 50: 368-369. 

Smith, M. H., J. L. Cannon, and J. B. Gentry. 1972. Pelage co lo r  
polymorphi sin i n  Peromyscus pol ionotus. J. Mamal . 53: 824-833. 



Smith, K. H., and U. E. Criss. 1967. Ef fects of socidl behavior, sex, and 
a~nbi ent temperature on the endogenous d i  e l  body temperature cycle of the 
o l d  f i e l d  mouse, Peromyscus pol ionotus. Physiol . Zool. 40: 31-39. a 

Smith, M. H., R. H. Gardner, J. 0. Gentry, D. W. Kaufman, and H. H. O'Farrell. 
1975- Density estimations o f  small manma1 populations. Pages 25-54. - I n  
F. 9. Golley, K. Petrusewicz, and I.. Ryszkonski, eds. Wll manna1 s: 
Their yroducti v i  t y  and popul a t ion  dynamics. Cambridge Univers i ty Press, 
Cambridge. 

Starner, B. A. 1956. Notes on the mamnals i n  three habitats i n  north 
Florida. Quart. 3. Fla. Acad. Sci. 19: 153-156. 

P 

Stickel,  L. F. 1968. Home range and travels. Pages 373-411. I n  3. A. King, 5 

ed. Biology of Per scus (Rodentia). Am. Soc. Manmal., SEc. Publ. + i 
2, St i l lwater ,  a .  

" 

St ickel,  L. F., and W. H. Stickel. don and Bai s pr,$ulation 
i n  ungrazed and unburned Texas 1949* prair ie.  A ??%iizal.  36%-149. 

Surmerl i n, C. T., and J. L. Wol fe. 1971. Social influences on exploratory 
behavior i n  the cotton rat ,  Sigmodon hispidus. Comn. Behav. Biol. 6: 
105-109. 

Sunner, F. B e ,  and J. J. Karol. 1929. Notes on the burrowing habits o f  
Peroniyscus pol ionotus. J. Mamnal. 10: 213-215. 

Sull ivan, T. P. 1977. Demography add dispersal i n  is land and mainland 
populations of the deer mouse, Pergyscus mani culatus. Ecol oqy 58 (5) : 
964-9780 

Svihla, A. 1929. L i f e  h is tory  notes on Sigmodon hispidus hispidus. 3. 
M a ~ l .  10: 352-353. 

Sweet, H. C. 1976. A study of a diverse coastal ecosystem o f  the At lant ic  
coast o f  Florida: Botanical Studies on Mer r i t t  Island. Final report t o  
NASAIKSC. 258 pp. 

Sweet, H. C., J. E. Poppleton, A. G. Shuey, and T. 0. Peegles. 1379. 
Vegetation of cen pal Flor ida's east coast: the d i s t r i bu t i on  o f  s i x  
vegetational complexes on Mer r i t t  Is1  and and Cape Canaveral Peninsula. 
J. Remote Sensing ( i n  press). 

Tamarin, R. ti. 1977. Dispersal i n  is land and mainland voles. Ecology 58(5) : 
1044-1054. 

Tast, J., and 0. Kalela. 1971. Comparisons between rodent cycles and plant 
production i n  Finnish Lag:and. Ann. Acad. Sci. Fennicae, Ser. A, I V  
Biol. 186: 1-14. 



c Ternan, C. R. 1968. Population dynamics. Pages 412-450. I n  3. A. King, ed. 
Biology of Peron\yscus (Rodentia). Am. Soc. Mamnal., ~pce. Publ. 2, 
S t  i 1 lwater, Okl a. 

Terman, M. R. 1974. Behavioral i n te rac t i ons  between Mi crotus and S i  ynodon: 
A model fo r  competi t ive exclusion. J. Mamnal. 55-9. 

Veno, P. A. 1976. Successional re la t ionsh ips  o f  f i v e  F lor ida  p lan t  
comnunities. Ecology 57(3) : 498-508. 

Webber, H. J. 1935. The F lor ida  scrub, a f i r e - f i g h t i n g  association. Am. 3. 
Bot. 22: 344-361. 

Whittaker, R. H. 1965, Dominance and d i v e r s i t y  i n  land p lant  comnunities. 
Science 147: 250-260. 

Whittaker, R. H. ? ed. 1973. Handbook o f  vegetat ion science V: Ordinat ion 
and c l a s s i f i c a t i o n  of comnunities. The Hague: Dr. W. Junk. 738 pp. 

Whittaker, J. O., Jr. 1968. Parasites Pages 254-311. I n  J. A, King, ed. 
Bi 01 ogy of Perm scus (Rodent i a). Am. Soc. Mamnal., Spec. Publ . 2, 
S t i l  lwater, ar;r$- 

Whi t fo rd ,  W. G. 1976. Temporal f l uc tua t ions  i n  densi ty  and d i v e r s i t y  o f  
desert rodent populations. J. Mammal. 57: 351-369. 

Wiegert, R. 6. 1972. Avian versus mamalian predation on a population o f  
co t ton  rats. 3. Wildl. Manage. 36: 1322-1327. 

Wiegert, R. G., and 3. C. Mayenschein. 1966. D i s t r i b u t i o n  and t r a p  response 
of a small w i l d  populat ion o f  cot tor i  r a t s  (Sigmodon - h. hispidus). J. 
Mamnal. 47: 118-120. 

Wens, J. A. 1973. Pat tern and process i n  grassland b i r d  communities. Ecol. 
Monogr. 43: 237-270. 

Wolfe, J, i. 1968. Average distance between successive captures as a home 
range index fo r  Peromyscus leucopus. J. Mamal. 49(2): 342-343. 

Wolfe, J. L. 1970. Experiments on nest-bui ld ing behavior i n  Peromyscus 
(Rodentia: Cricet inae) . Anim. Behav. 18: 613-615. 

Wol fe, J. L. , and A. V. L i  nzey. 1977. Peromyscus 90s.  yg i  nus. Mamm. Species 
70: 1-5. 

Wolfe, 3. L., and D. T. Rogers. 1969. Old f i e l d  marm~als i n  western Alabama. 
3. Malnmal. 50: 609-612. 



Worth, C .  8. 1950- Observations on ectoparasites of small mmnals i n  
Everglades National Park and Hi 11 sborough County, Florida. J. Parasit. -C 

36: 326-335. 
I 

i i "  
Wright, D. E - .  and J. Fu Pasels. 1977. Climbing a c t i v i t y  i n  the h i s ~ i d  - - 

cotton r a t ,  Si  odon h i s  idus, and the eastern meado'; vole, ~ i c r b t u s  
pennsylvanicus. g"2h--+ esapea e c i .  18: 87-89. 



APPEEIIX TABLES 

PLANT COMMUNITY AN.47,Y SIS 



T
a
b
l
e
 

1
. 

N
a
m
e
s
,
 
l
o
c
a
t
i
o
n
s
,
 a
n
d
 
a
c
t
i
v
i
t
i
e
s
 u
n
d
e
r
w
a
y
 
at
 
r
e
f
e
r
e
n
c
e
 
s
t
a
n
d
s
.
 

M
a
s
t
e
r
 
P
l
a
n
 

M
o
n
i
t
o
r
i
n
g
 A
c
t
i
v
i
t
y
 

S
m
a
l
l
 

R
e
f
e
r
e
n
c
e
 
S
t
a
n
d
 

L
o
c
a
t
i
o
n
 C
o
o
r
d
i
n
a
t
e
s
 

S
h
e
e
t
 
No
. 

P
l
a
n
t
 

N
u
t
r
i
e
n
t
 

Y
a
m
m
a
1
 

Sa
mp
li
ng
 

S
t
u
d
i
e
s
 

S
a
m
p
l
i
n
g
 

H
a
p
p
y
 
H
a
m
m
o
c
k
 

J
u
n
i
p
e
r
 
H
a
m
m
o
c
k
 

D
u
n
e
 
S
c
r
u
b
 

H
a
p
p
y
 
C
r
e
e
k
 
S
c
r
u
b
 

x 
=

 
80

 4
0 

56
 

y 
=

 
28

 
37

 
8 

W
i
e
c
o
n
s
i
n
 
V
i
l
l
a
g
e
 

r
 =

 8
0 

42
 4

5 
y
 =

 
28

 
38

 
19

 

H
e
a
d
q
u
a
r
t
e
r
s
 P
i
n
e
l
a
n
d
 

x 
=

 8
0

 3
9 

44
 

y 
=

 
28

 
3

1
 4

6 

P
in

e 
F
l
a
t
w
o
o
d
s
 

x 
=

 
80

 5
0 

13
 

y 
=

 
28

 4
9 

41
 

B
e
a
c
h
 
G
r
i
d
 

Rt
. 

3
 H
a
m
m
o
c
k
 

39
B 

S
c
r
u
b
 



Table 2 .  Coverage, relative coverage, frequency and relative frequency of 

the herbaceous layer, Hanpy Hammock, S-r, 1976. Values are percentage 

based on 49 plots. 2 x 5 dm each. 

Relative Relat lve 
Species Coverage Coverage X krequenc y Frequency X 

Oplismus setarius 0.41 

Tox icodendron radicars 0.25 - 
Pan1 cum ioorii 0.05 

Poathieva racerosa 0.03 

Arisaema triphyllum 0.81 

Hephrolepis 
cordifolfa 12.91 



Table '1. Density, relative density, frequetrcy and relative frequency or rhrubs, 

tree seedlings and vines in Happy Hammock, Surrer, 1976. Data are -e.- 

- f 
\P 

2 from 49 plots 1 m in area. 

No. Per Relative ~alat im 
Spec lea I 2 Density (X I  Frequency Requency X 

Perrea palurtria - 
Prychatria nenrosa 
Psychotria- rultneri 
Nec tandra coriacea 
Myre ine guianena I a 
Acer rubrum - 
Citrur rinensir - -  
Toxicodandron radicans - 
Hyrcianther fragranr 
Quercur virginiana 

var . virginiana 0.06 
Ulmua americaru - 

var . f loridana 0.W 
Sabal palmetto - 0.12 
Parthenociraus 
quinque folia 

Hlkania acandens 
Ipoaoea alba 
Celtis laevigata 
krur rubra -- 
Ampelopmis arborea 
Smilax bona-nox 
Matelea suberoaa 



Table 4 .  Density, frequency and basal ares of tree species  i n  

Happy Hnnmnck, Sumnrcr, 1976. 

Species 
No. pfr Frequency Basal Area 4cm2) 
100 m X per 100 rn 

Horus rubra -- 
Sabal palmetto 

Nectandra coriacea 

Citrus s inens is  --- 
My rsine guianensis 

Myrcianthes f ragrans 

Ulmus americana var.floridana -- 

Forestiera segregata 

Bumelia recl inata -- 
C e l t i s  laevigata 

Acer negundo - 
Ficus aurea - -- 

Quercus virginiana var. 
virginarra 

Persea palustris  



? 

i 
1'ahlc 5 .  Tmportance values (IV = relative density + relative frequency ;i 1 

d 

+ relative dorninsnce) of tree species in Happy Hamock. 

i 

Relative Relat ive Re la t ive IP * 
2 

N Rank Species Density Frequency Dominance 2 
P 

Norus rubra -- 11.0 12.1 2.54 25.6 5 

Sabal palmetto 27 .O 27.4 55.57 110.0 1 

Nectandra coriacea 33.0 25.8 2.13 60.9 2 

Citrus sinensis 1.0 2.4 0.07 4.10 8 

Myrsine guianensis 13.0 14.5 0.48 27.9 4 

M f c  ianthes Fragrans 3.0 G. 0 0.24 7.2 6 

Ulmus americana var. -- 
- f loridana 2.0 4.0 0.84 6.8 7 

Forestiera segregata -- 0.5 0.8 0.02 0.2 11 

Bumelia reclinata 0.5 0.8 @ 02 0.2 11 

Celtis laevigata ?.U 3.2 0.64 6.8 7 

Acer negundo - 0.5 0.8 0.64  0.8 10 

Ficus aurea -- 0.5 0.8 0.79  0.9 9 

(Juerccs virginiana var. 
virgin iana -- - 1.5 2.4 35.95 39.8 3 

Persea .--.- palustris 0 .5  0.8 .00 0.1 12 



Table 6 .  Co\Rqy,  relative axerage, hqwmy end relative hquency 

of the herbaaas I-, fndiar R f w e ~  Hamnxk, Surmer, 19?6. 

Values are pex-cenw based an 30 plots 2 x 5 QI each. 

Relative Relative 
QJ==&!e% kequency Frequency% -age . .  . . 



Table 7 .  Density, relative &nsity, h q u e n q  and relative frguency 

of shmbs, tree seedlinp a d  vines in Indim River 

area. 

Species 
b2Per Releative Relatit~ 

m D - i t y X  - F w u - Y X  

Nec tandra cariacea 2.16 

Psychrotria sulmri 0.06 

Itea m i n i c a  - 0.06 

Rivina hunilus 0.23 

b s  trivialis - 



Table 8. Demity, hqumcy and basal area of tree species in 

L - i  River Ha3nr>ck, S-r , 1976. 

ktandra w r  iacea 

-a glabra 

Cel  tis lawlnata 

Zanthwylun clava- 
l e d '  
- 

1s 



Table 9. Importance valw (N = relative density + relatiwe 

frequency + relative ckdmnce) of tree species in 

Indian Riwr HamPck, Surmer, 1976. 

Relative Relative Relatiw IV 
Density kequency Dacdntnre IV RarJt 

Sabal palrnetto - 

Acer rubrun -- 

Quercua laurifolia 

Myrcianthes fragrms 

Caxya glabra - 
Oeltis 1aevip;ata 

brus rubra -- 
Zanthoxvlun clan- 



Table 10. Coverage, relative cowrage, frequency and relative freqmncy 

of the h e r b a m  layer, Miper Harrmock, flmner, 1976. 

Values are percentage based on 30 plots 2 x 5 dn each. 

Species 
Relative Relative 

ctmerage cuverage70 keq\mncy ~ C Y Z  

Panicun sp. 



Table 11. Density, relative density, frequaacy cad d a t i v e  frequency 

of shrubs, tree seedlings and vines in Juriper HrmPodr, 

Sumer, 1976. DBta are fran 30 plots 1 m2 in aw. 

Species 

Sabal palmetto 

Ulmus e r i c a n a  - 
var. floridana 

Cal licaroa anericana 

Carya glabra - 

No. 2per ReLatiw Relatiw 
m Density2 F L L w  Frequency% 



Table 12. Density, frequencyandbasalareaof treespecies in 

Juniper Harmrock, Sunaer , 1976. 

Eb. q r  hqwi:c.y Basal Area2 (an 2 
Species 100 m % Per 100 m 

Ilex d t o r i a  - 
Carya glabra 0.60 23.33 560.50 

Sabal p a h t t o  - 4.48 93.33 2246.18 

Jmiprus silicicola 0.77 30.00 369.03 



Table 13. Importance -.qll-e;. (IV = relative density + relati- 

freqwnq + relative clanhme) of tree species in 

Juniper Hamrrocit, b u r ,  1976. 

Relative Relative Relative IV 
Species Dmsity F'nquenc:~ Dac.iinance IV Rank 

Ilex d t o r i a  - 29. li 30.48 0.94 60.53 2 

Carya glabra 5.80 8.53 11.84 26.17 5 

Carya aquatica 0.77 1.21 0.81 2.79 6 

Sabal palmetto - - 43.32 34.14 47.47 124.93 1 

Juniperus silicicola 7 .44  10.97 7.79 26.20 4 



Table 14. Cmap,e ,  relative coverape, frequency ard relatjve 

fmcpncy of the h- layer, b s s '  Han~ock, 

Sunrer, 1976. Values are perceneage based an 30 plots, 

2 x 5 dneach. 

. . - 
Relative Relative 

Species co=T3e -age % -Y 

2.5 33.3 .03 33.3 QEE% S!E 



Table 15. Density, relative density, frequency and relative frequency 

of shrubs, tree d i n g s  and vines in Ross' Ham&, Surmer, 

1976. Data ere fi.em 30 plots l m2 in area. 

-- 
No2 Per Relative Relative 

species m kequeracy Frequency% 

Serenoa repens 0.60 6.2. 26.6 10.2 

Ilex vmritoria - 1.43 14.8 16.6 6.4 

V i t i s  rotundifolia -.  0.50 5.2 26.6 10.2 

Quercus laurifolia 2.53 26.2 60.0 23.1 

1-Wica ceri £era 0.06 0.6 3.3 1.3 

P l m o q h  fruticosa 0.03 0.3 3.3 13 

Valeriana scabra 0.03 0.3 3.3 1.3 

Galactia elliottii - 0.53 5.5 6.6 2.5 



Table 16. Density, frecpmq md basal area of tree species in 

Ross' HamPck, Surmer, 1976. 

PPr Frequency 
2 Basal A r e q c m  

100 m X Per 100 m 

Sabal palmetto - 

Juniperus - si l ic icof  a 0.12 

Ilex vanitoria - . C.58 13.33 4.15 

Eibrus rubra -- 



Table 17. Inpcntance valuee (IV = relatiue dermity + relative 
frecFmncy + relatiw ckdnmx) of tree specks in Ibss ' 
HBmpdt, Smmr, 1976. 

-- - 

kla t  ive klative Relative XIv 
Species Ikn8ity Frepuary Rmdname IV Rak 

Qxmus laurifolia 
var. henispherica 28.33 29.04 41.66 99.01 1 

Ilw vunitoria --- 7.50 4.87 0.08 12.45 6 



Table 18. omrage, relative oavarage, frsquency and relative f- of the 

4 herbaoears 1-, mb 3 Hmmods, lSurmer 1976- Val- are mm 
base6 on 30 plots 2 x Sdmeach. 

Blechnun serrulatun 0.50 4.0 0.03 4.0 



- 'l'able 19. Density, relative &mity, frequency and relative frqwncy of 

shrubs, tree aeedlirqs and vfrree i n  Wte 3 tltmrrodc, Sunner 1976. 

t h t a a r ~ f m n ~ p l o t s l n ? i n a r e a .  

No Per Relative 2 ReZal-1ve 
Demity(%: Fnqw=y(W 

Parthenocissus guiruuef olia - 
C e l t  is laeviqata 

Smilax bana-nax 

Ardisia escallanioidq 

V i t i s  roturdifol iq 

m;wlus carol- 0.73 

lopsis 0.06 

*rSea ~l2iaWzb 8.03 



Table 20. Density, frequency and b u a l  area of tree ~ p e c i e s  in  

Route 3 Hamock, Suawr, 1976 

Nr6 Pjr 2 Frequency Basal Area jcr  ) 
Species 100 m X per J -0 r 

- -  - 

Sabal palmetto - 

Myrlca cerifera 0.24 7.0 36 

Ulms aaericana var. 
f lorldana 1.20 16.0 29 

Celtia laevigata 

norus rubra -- 1.20 20.0 14 

Persea palustris 

Prunus caroliniana 

Citrus sinensis 0.19 3.0 2 



Table 21. Importance valuem (IV- re la t ive density + r e l a t i v e  

frequency + re la t ive d d n a n c a )  of tree species i n  Route 

3 E m c k ,  S m r ,  1976. 

Relative Re la t ive Relative JV 
Species Density Requency Dominance IV Rank 

Sabal palmttto - 47.0 38.0 76.57 161.57 1 

guercus vlreiniana 29.0 29.0 22.33 80.33 2 

Myrice cerifera 1.0 2.0 0.37 3.37 8 

Ulme amerlcana var. - 
f loridana 5.0 6.0 0.30 11.03 4 

Celtis laevigata 
-: .-- 3.0 5.0 0.06 8.06 5 

Myrelne pianensis  3.0 4.0 0.05 7.05 6 

Morus rubra -- 5.0 8.0 0.15 13.15 3 

Persea palustris 0.8 1.0 0.01 1.81 10 

Prunus caroliniana 2 .O 2.0 0.09 4.09 7 

Citrus sinensis 0.8 1.0 0.02 1.82 9 



Table 22. Density, r e l a t i v e  denaity, frequency and r e l a t i v e  frequency 

of shrubs, t r e e  seedling8 and vines i n  Indian nound H a m c k ,  

2 
S-r, 1976. Data are from 30 p lo t s  lm i n  area. 

Species 
No. Per 2 Relative Relative 
1 Density(%) Frequency Frequency(X) 

Eugenia a x i l l a r i s  

Ardisia escallonioides 

9 e r c u s  virginiana var  . 
virginiaua 

Sabal palmetto 

Prunus carol iniana 

Psychatria aervosa 

Persea borbonia 

V i t i s  rotundifol ia  

Rivina humills 

Serenoa repens 

Myrcianthes fragrrns 

Smilax bozra-nox 

Quercus nigra 

Krugiodendron ferreum 



Table 23. Density, frequency .ad basal  a rea  of tree species i n  

Indian Hound R . c k ,  Sllacr, 1976, 

No. P$r Frequency 
Species 100 m X Per 100 

Prunus carol iniana 1.4 26.6 23 

Ardisia escal lonioides 2.1 33.3 15 

Persea borbonia 9.4 93.3 1,747 

Sabal palmet t o  1.2 26.6 978 

Eugenia a x i l l a r i s  0.8 16.6 9 

Eugenia foe t ida 0.1 3.3 1 

Chiococca alba 0.1 3.3 1 

Ficus aurea -- 0.1 3.3 22 7 

Quercw virginiana 0.8 
var virginiana 

Bursera simanrba 0.3 6.6 232 

Quercus nigra 0.1 3.3 13 

Bum 1 i a  tenax - 0.1 3.3 20 

Carya f loridana 0.3 6.6 33 



Table 24. Importance value8 (IV = r e l a t i v e  density + re la t ive  frequemcy 

+ re la t ive  dominance) of t r e e  species i n  Indian Hound 

Species 
Relative Relative Relative IV 
Density Frequency Dominance N Rurk 

Prunus caroliniana 8.0 10.0 6.50 24 .O 5 

Ardisia eacallonioides 11.0 13.0 3.90 27.9 3 

Pereea borbonia 53.0 38.0 45.44 136.4 1 

Sabal palmetto - 6.0 10.0 25.44 41.4 2 

Eugenia a x i l l a r i s  4.0 6.0 0.24 10.2 6 

Eugenia foe t ida 0.7 1.0 0.02 1.7 12 
V 

Chiococca alba 0.7 1.0 0.03 1.7 12 

Ficus aurea -- 0.7 1.0 5.92 7.6 8 

Quercus virginiana 
var. virginiana 

Bursera simaruba 1.0 2.0 6.04 9.0 7 

Quercus nigra 0.7 1.0 0.34 2 .O 11 

Bumelia tenax 0.7 1.0 0.53 2.2 10 

Carya floridana 1.0 2.0 0.87 3.8 9 



Table 25. Coverage, relatiw coverage, f requancy and relati- frequency .T); 
0 

of the herbaceour layer, Black Hamock, fa l l ,  1977. Valuer 

are based on 30 plots, 2 x 5 dm each. 

Relative Relative 
Species Coverape Coverage X Frequency Requencp X 

O~lismenus setarius 

Nephrolepis biserrata 0.83 2.84 .03 9.04 

Dennstaedia bipinnata 

Cynanchum scoparim 1.67 

Mikania scandens 4.17 14.30 .16 45.75 



Table 26. Density, r e l a t i v e  density, frequency and r e l a t i v e  frequency of 

shrubs, t r e e  seedlings and vines i n  Black Hamock, f d l l ,  1977. 

Data a r e  from 30 plot8 1m2 i n  area. 

Species No. Per Relative Frequency Relative 
2 m Ceneity X Frequency X 

Cel t ie  laevigata - 1.32 35.7 30.0 30.3 

Sabal palmetto - 0.46 12.4 13.0 13.1 

Sambucus eimpsonii 0.32 8.6 13.0 0.1 

Psychotria nervosa 0.46 12.4 6 .O 0.0 

Rhapidophyllum hyst rix 0.26 7.0 13.0 13.1 

Citrus s inensie 0.06 1.6 3.0 3.0 

Maaor dica charanria 0.06 1.6 3.0 3.0 

Magnolia virginiana 0.06 
rC 

Acer rubrum - 0.12 3.2 3.0 3.0 

Ulmus americana - 0.12 3.2 3.0 3.0 

Toxicodendron radicans 0.40 10.8 

Pereea p a l u s t r i s  0.06 1.6 3.0 3.0 



- - 
Table 27. Density, frequency and basal area of tree species in  Black 

.spc 1 
1 

Hammock, f a l l ,  1977. 

pfr Frequency B a a l  Area (aL) 
Species 100 m X Per 100 a2 

Sabal palmetto - 4.6 83.0 2,8U 

Nysea aylvatica 
var . bif  lora 

Celtis laevigata 0.7 17.0 730 

Ulmue americana - 0.1 3.0 195 

Fraxinus tomentom 

Morus rubra -- 
Magnolia virginiana 

b 

_Quercus lauri fo l ia  

Sambucus simpsonii -- 
Liquidambar styraciflua 

Persea paluetris -- 



Table 28. Importance values (IV - relative density + relative frequency + 

relative dontinance) of tree epeciee i n  Black Hammock, f a l l ,  1977. 

Relative R d a t i ~ :  . Relat lve  I V  
Speciee Deneity Frequency Dominance IV Re nk 

Sabal palmetto - 
Nyssa eylvatica 

var. bif lora 

Celtie laevigata 

Ulmua americana 
7 

Fraxinus tomentoaa 

Mcrtt? rubra -- - - 
Magnolia virginiana 

Acer rubrum -- 
guercus laurifol ia 

Sambucue simpsonii 

Liquidambar styraciflua 

Persea palustris 



* .  
. , Table 29. Coverage, relative coverage, frequency and relative frequency ,j 

L 

cC the herbacmotur layer, Cartle Windy Ham~ick, Fall, 1377. 

Valuer are percentage bared on 30 plots, 2 x 5 dm each. 

Species 
Re la  t ive Relative 

Coverage Coverage X Frec-iency Frequency X , 

Pavonia spinifex .GO 74.07 0.23 71.87 

Salvia coccinea 1.25 18.51 0.06 18.75 

Mikaeia ecandens 0.5C 7.40 0.03 9-37 



Table 30. Density, relative density, frequency and relative frequency of 

shrubs, tree seedlings and vines in Castle Windy Hammock, fall, 

1977. Data are from 30 plots 1 a2 in area. 

No. Per Re la t ive Relative 
a2 Species Density Frequency Frequency (%)  

Quercus virgi~iana 
var. virginiana 

Ardisia escallonioides 

Sabal palmetto - 
Myrcianches f ragrans 

Psychotria 

Zanthoxylum fagsra 

Prunus caroliniana 

Ilex vomitoria 

Eugenia axillaris 

Toxicodendron radicans 

Persea borbonia 

Myrsine guianensis 

Serenoa repens 

Celtls laevigata -- 

Sagere t ia minutiflora 

Cittus sinensis 

Rivina humilis 

Smilax bona-nox 



Table 31. Density, frequency m d  basal area of tree  spec ies  i n  Castle 

Windy Hamock, f a l l ,  1977. 

Species 
No. Per Frequency Basal Area ( 
100 m2 x Per 100 r P" 

Quercus v i r  iniana t 1.96 50.00 3,252.93 
var. v l rg  niana 

Sabal palmetto - 
Forentiera segregata 

lfyrcianthes f ragrans 

Zanthoxvlum farara 

Quercu6 laur i fo l ia  

Juniperus s i l i c i c o l a  

Persea borbonia 

I lex vomitoria - 
Cel t i s  laeviga ta 

Morus rubra -- 
Citrus s inens is  



Table 32. Importance val (IV = relative density + relative frequency + 

relative dominance) of tree species in Castle Windy hamock, fall, 1977. 

Species 
Relative Relative Re la t ive IV 
Density Frequency Dominance IV Rank 

guercus virginiana 
var. virginiana 

Sabal palmetto 34.97 28.57 38.52 102.06 1 

Forestiera segregata 4.20 5.95 0.61 10.76 7 

Myrcianthes fragrans 8.32 8.33 1.37 18.02 5 

Zanthoxyl ua f agara 3.31 4.76 0.70 8.77 8 

@ercus laurifolia 0.81 1.19 0.03 2.03 12 

Juniperus silicicola - 3.31 4.76 3.32 11.39 6 

Persea borbonia 

Ilex vomitoria 

Celtis laevigata 2.50 3.57 0.77 6.84 9 

Morus rubra -- 1.70 2.38 0.87 4.95 10 

Citrus sinensis 0.81 1.19 0 .12 2.12 11 



I ** - : 
Table 13. Coverage, relative cover.gc, frequency and relative frequency af 6 j 

thc herbaceous layer, Jetwe  Road Hamock, fall, 1977. Values 

are percentage baaed on 30 plots, 2 x 5 dm each. 
i 
4 
t 

Species 
Relative Relative 

Coverage Coverage X Frequency frequency X 

Elephantopus elatus 0.083 2.8 0.033 6.21 

Cyperus tetragonus 0.083 2.9 0.033 6.21 

Panic- polycaulon 1.083 36.1 0.100 18.83 

Iporoea acumlnata 0.083 2.77 0.033 6.21 

Hedyotis procumbeas 0.083 2.77 0.033 6.21 

R'ius copallina -- 0.583 19.45 0.067 12.62 

Eryngium prostratm 0.167 5.57 0.067 12.62 

Scleria triglomerate 0.083 2.77 0.033 6.21 

Phoebanthus grandiflora 0.083 2.17 0.033 6.21 

Habenaria odontopetala 0.083 2.77 



Table 34. Density, r e l a t i v e  dens i ty ,  frequency and r e l a t i v e  frequency of 

shrubs, t r e e  seedl ingr  and v ines  i n  Jerome Road E m c k ,  f a l l ,  

2 1977. Data are from 30 p lo t8  1 m i n  area. 

Species 
No. Per Relat ive Relative 

m2 Density X Frequency Frequency X 

Toxicodendron radicans 

(juercus l a u r i f o l l a  

Sabal palmet t o  - 
Quercus v i rg in iana  

vat. vi rg in iana  
Psychotria su lzner i  

Schinus t e r eb in the fo l iu s  

Serenoa repens 

Rubus t r i v i a l i s  - 

V i t l s  r o tund i fo l i a  - 
Myrica c e r i f e r a  

Rltus copal l ina - 
Arnpelopsis arborea 

Kostelyzkya - v i rg in i ca  

P i n u s  ellinttii -- --- - ----- 
var. densa 



. : 
Table 35. Density, frequency and h a ] .  area of tree speCies in Jerm e 

Road Hamock, fa l l ,  1977. 

Species 
No. Per h a 1  Area (d) 
100 r2 Frequency X per 100 r2 

Pinus e l l i o t t i i  - 
var. densa - 

Sabal plmetto - 10.34 96.66 

Quercus virginiana 
var. virginiana 

Myrica cerlfera 
var. cerifer; 

Ilex cassine - 0.13 3.33 

Quercus laurifolia 0.53 10.00 

Rhus copallina - 0.26 3.33 



'table 36. Importance values ( I V  = relative dsncrity + relative frequency + 

relative dominance) of tree specieo i n  Jerome Road Hamock, 

f a l l ,  1977. 

Species 
Relative Relative Relative I V  
Deasi ty Frequency DoslLnance I V  Rank 

Pin- e l l i o t t i i  - 
var. dense 

Sabal p a h e  t to  - 
Quercus v i r ~ i n i a n a  

Myrica cerifera 
var. cerifera 

Ilex cassinc 

Quercus laurifol ia 

Rhus copa 11 ina 



Table 37. Coverage, r e l a t i v e  coverage, frequency, r e l a t i v e  frequency and 

irportance value of p l m t r  on the  Wirconria V i l l a g e  gr id ,  SY~, .> - 

4 
1976. Valuer are baaed on 15 line tranrects each of vblcb wre 

10 r fa length. 

Absolute Relative Aboolute Belatiwe 
Species Coverage X Coverage X Frequency X Frequency X IV 

~ r c u s  minima 12.7 10.5 100.0 9.2 19.7 

Serenoa rcpens 24.6 20.3 100.0 9.2 29.5 

Lyonib lucida 24.5 20.1 100.0 9.2 29.3 

Arietida s t r i c t a  32.5  

Galactla e l l i o t t i i  0 . 3  

Hypericum reductm 0 . 3  

Solidago mjcrocephala 0.06 
V - 

Gaylussacia -- dumosa 2.5 

Vaccinium ~ r s i n i t e s  0.9 

Befaria racemosa 2.0 

Lyonia f ru t icosa  2.0 

I l ex  p~labra - 5.1 

Andropogon virginicus 0.4 

Myrica ce r i f e ra  var. 6.1 
p m i l a  

Asimina r e t i c u l a t a  0.5 

Quercus myrt ifol ia  5.7 

Saturela r igida 0.5 

Lachnocaulon anceps 0.0 1 - Sericocarpus b i fo l i a tus  0.02 

Pteridium aquilinum 0 . 5  



Table 38. Coverage, r e l a t i v e  coverage, frequency, r e l a t i v e  frequency, and 
importance values of underutory p lan t s  i n  ?leadquartere Pine Flatwoods 
(Julv, 1977). Valwa a r e  b a e d  on 15 l i n e  t ransacts  each of which 
was 1% i n  length. 

- i 
Absolute Relative .'.bsolute Relative I .V. f 

Species Frequency Requancy Co e r rge  Coverage I .V. Rank 
Ycm 

i 
i 
i 

Serenoa repear 1.000 

Lyonia lucida 1.000 

Quercur ~ r g i n i a a a  
var. mar4tima 1. 000 

Galactia e l l i o t t i i  .400 

Hyrica ce r i f  era 
var. prrmila .933 

Lyonia f ru t i cosa  

I l e x  glabra - .200 

Aeimina ret i cu la ta  .400 

Gayluesacia durnosa .200 

Smilax aur icula ta  .333 

Pteridium aquilinum .267 

V i t l s  rotundifol ia  -- .667 

Panicum patentif  olium .I33 

ltypericum reductum .067 

Baccharis halimifol* .I33 

Xlmenia americana .067 

Solidago f i s tu losa  .I33 

Til landsia usneoides .I33 

Ludwigia maritima .067 

Rhus copalllna - .067 

Saturj  a r ig ida  .I33 

Lechaa to r rey l  - .067 

Heterotheca graminifolia .067 - 
Quercus minima . 0 67 



Table 39. Coverage, re la t ive  coverage, frequency, re la t ive  frequoucy, and 
importance valuer of understory plants on the UCF Pine Flatwoods 
(August, 1977). Valuer, are baaed on 15 l i n e  tracsecta each of 
which w a s  lh in  length. I 

-, k 

P, i 
Absolute Rolativo Absolute Relative I.V. 

Specier Frequency Z r e q u u c ~  7- u ~ e  Cmrer.ra I.V. Rank 2 4 
i 

Serenoa repene 1.000 

Aristida rplc i f  o n e s  1.000 

Arietida e t r i c t a  1.000 

Qonia  fruticosa .733 

Carphephorus corvmbosue .533 

Aeimina re t i cu la ta  1.000 

Andropogon g r g i n i c u e  .867 

Panicum ciliatum .600 

Lechea ep. -133 

Lachnocaulon ancepe .333 

Panicum webberimurn .933 

Panicum eneifolium .800 

Schrankia n u t t a l l i i  .600 

(ruercus minima - .933 

m e r i c u m  tetrapetalum .400 

Acter equarrosus - ,667 

m e r  icum reduc tum .267 

Amphicarpum sp. .333 

ilhynchospora plm~osa .133 

Aster ret iculatus - .333 

Rhynchospora fascicular is  .067 

Richaradia sp. .067 

Eupatsrium recurvans .067 

Solidago microcephala .I33 

Rhexia n u t t a l l i  - ,133 

I lex glabra - .200 

Phoebanthue grandiflorus .333 

Vacc in i z  myrsinites .267 

Pterocaulon pycnoetachyum .533 

unknown mint -067 

Heterotheca trichophylla .I33 0.8 5 0.0 0.8 26 



Table 39. Coverage, r e la t ive  coverage, frequency, r e l a t i ve  f requracy, and 
lm~ortancs values of underrtory plants  on the UCF Pine Flatwoode 
(Augu~t, 1977). Valuer a r e  hared on 15 l i n e  t ranrects  each of 
which wae 15m i n  length. (Continl~ed) 

Absolute Relative Absolute Relative I.V. 
Species Frequency Frequency Coyerfge Coverage I.V. Rank 

cm 

Agalinie fasciculatue .I33 0.8 8 5 0.3 1.1 24 

Buphorbia polyphylla .200 1.2 29 0.1 1.3 23 

-@&r& var . 
Lvon %? a ucida 

Heliairthue radula 

Ouercua pumila - 
Smilax auriculata 

Galactia e l l i o t t  i 

Ludwigia marit ima 

Palaf oxia in tegr i fo l i a  

Elephantopue e la tus  .200 1.2 4 7 0.2 1.4 22 

Hedyotis unif lo ra  .067 0.4 5 0.0 0.4 29 

rtayluseacia dumosa .067 0.4 10 0.0 0.4 29 

Helianthemum corymbosum .067 0.4 6 0.0 0.4 29 

St i l l i ng i a  eylvatica ,067 0.4 5 0.0 0.4 29 

L i a t r i s  sp. .067 0.4 , 2 0.0 0.4 29 
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Table 41. .Covera~e, re la t ive  coverage, frequency, and re la t ive  frequency 
of herbacaoue layer of UCF Pond Pine r i t e  (Augurt, 1377). Value- 
a re  percentagar baaed on 20 plo t r  2 x 5 dm each. 

Relative Rslative 
Speciee Coverage cove rag^ Frequency Frequency 

b t e r  ret iculatue - 
Rhexia n u t t a l l i i  .I25 1.9 .050 9.1 

Rhpnct.ospora c i l i a r i e  .I25 1.9 .050 

Yitchell ia repene .I25 1.9 .050 9.1 

Woodwardia virginica .875 13.0 .lo0 18.2 
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Table 77. Coverage, r e l a t i v e  coverage, frequency, r e l a t i v e  frequency 

and importance va lue  of p l an t s  on the beach g r id  (Zone 11, I 
suamrer, 1976. Value8 a r e  based on 9 line t r ansec t s  each I- 
of which were 15 r In length. I 

Absolute Relat ive Absolute Rela t ive  Iaportance a 
I 

Species Frequency Frequmcy Cgver Cover Value $ 
PSI - f 

I 
Heterotheca subax i l l a r  is 88.8 10.5 1249.5 23.9 34.4 i 

! 

Uniola paniculata  100.0 11.8 667 .O 12.7 23.8 i 

Panicum amamlum 55.5 6.5 545.0 10.4 16.9 

Atr iplex arenar ia  44 -4 5.3 572.0 10.9 16.2 

Andropogon v i rg in icus  66.6 7.9 413.5 7.9 15.8 

Canaval ia ro  sea 22.2 2.6 254.5 4.9 7.5 

Paspa lum vag  in^ turn 44.4 5.3 244.5 4.7 10.0 

Ipomoea s to loni f  e r  100.0 11.8 391.0 7.5 19.3 

Sesuvium maritima -- 33.3 3.9 243.5 4.7 8.6 

Croton punctatus 44.4 5.3 213.0 4.1 9.4 

Chloris  pe t raea  -3.3 3.9 83.0 1.6 5.5 

Opunt i a  compressa ~ 1 . 2  2.6 30.5 0.6 3.2 

Spart ina patens 11.1 1.3 40.5 0.8 2.1 

Licania michauxii 11.1 1.3 20.0 0.4 1.7 

Phyllanthus abnormis 22.2 2.6 14.0 0.3 2.9 

Polygala prandif lo= 22.2 2.6 9.0 0.2 2.8 

Cnidoscolus stimulosus 11.1 1.3 9.0 C.2 1.5 

Yucca a l o i f o l i a  --- 11.1 1.3 6.Q 0.1 1.4 

Comelina d i f  fusa 11.1 1.3 5.0 0.1 1.4 

Bume 1 ia  t enax 11.1 1.3 4.0 0.1 1.4 

Gakile fusiformis 11.1 1.3 4.0 0. , 1.4 



Table 78. Coverage, re la t ive  coverage, frequency , re la t ive  Frequancy 

and importance value of plants on the beach grid (Zone 21, 

summer, 1976. Values a r e  bas- on 6 l i n e  t ransects  each 

of which were 15 m in length. 

Species 
Absolute 
Prequenc y 

Serenoa repens 

Coccoloba uvifera 

Smilax auriculate 

Heterotheca subaxillar is  -- 
Uniola paniculata 

Opunt ia compressa 

Andropogon v irginicus 

Croton punctatus -- 
Licania rnichauxii 

Strophostyles helvola 

Chiococca 

Commelina dif fusa 

Polygala grandif lo ra  

Chloris petraea 

Chamaesyce maculata - 

-- - 

Relative Absolute Relative 
Frequency 

Cpvy 
Cover 

r m 

14.7 1809.0 58.0 

14.7 540.0 17 .O 

11.7 95.0 3 .O 

8.8 99.5 3.0 

8.8 92.3 2.0 

8.8 80.0 2.0 

5.9 32.0 1.0 

3.0 122.0 7.0 

3.0 139.0 4.0 

3.0 51.0 1.0 

3.0 15.0 0.9 

3.0 11.0 0.7 

3.0 11.0 0.3 

3.0 11.0 0.3 

3.0 5.0 0.3 

3.0 4.0 0.2 

hportanc e 
Value 



Table 79. Coverage, r e l a t i v e  coverage, frequency, r e l a t i v e  f r e q u ~ n c \  snd 

Importance value of p l a n t s  on the  LC 39-R beach s i t e  (an. ,ogqrs  

t o  beach  rid zone 1).  summer, 1978. Values a r e  based on 5 l i n e  

t r ansec t s  each of which were 15 m i n  length. 

Abaolute Relat ive Absolute Rela t ive  Importance 
Species Frequencj Frequency C o ~ e r f g e  Coverage Value 

cm 

Uniola panicu la ta  100.0 13.8 2838 44.7 58.5 

Heterotheca s u b a x i l l a r i s  20.0 2.7 59 0.5 3.6 

I p o ~ o e a  s to lon i f  er 60.0 8.3 119 1.8 '0.1 

At r ip lex  a r ena r i a  80.0 11.1 1587 25.0 36.1 

Spar t ina  patens 80.0 11.1 200 3.1 14.2 

Hydrocotyle bonar iens i s  40.0 5.5 95 1.5 7.0 

Coccoloba uvif e r a  0.0 5.5 153 2.4 7.9 

Croton punc t a t u s  60.0 8.3 92 1.4 9.7 

Panicum a m a r u l u  -- 20.0 2.7 8 0.1 2.8 

Opuntia compressa 20.0 2.7 51 0.8 3.5 

Lantana camara -- LO. 0 2.7 180 2.8 5.5 

Scaevola plumieri  20.0 2.7 3 5 0.5 3.2 

Cenchrus i nce r tu s  - -- 20.0 2.7 50 0.8 3.5 

Composite, gn&. 100.0 '3.8 84 7 13.3 27.1 

Unk. I - - 20.0 2.7 10 0.1 2.8 

Unk. 11 - -  



Table 8C. Coverage, r e l a t i v e  coverage, frequeacy, r e la t ive  frequency 

and importance value of plants  on the  beach grid (Zone 31, 

summer, 1976. Values a r e  based on 6 l i n e  traneecta each 

of which were 15 m i n  length. 

-.-.- 

Absolute Relat i v  ? A. o k t e  Relative Importance 
Species Frequency Frequency 'Jovq . - Cover Value 

Serenoa repens 100.0 20.0 6063.0 65.3 85.3 

Myrica cer i fera  100.0 20.0 754.0 8.1 28.1 

Myrc iant  hee f ragrans 16.6 3.3 329.0 3.5 6.8 

Chiococca alba 100.0 20.0 369.0 3.9 23.9 

Cnidoscolus st imulosus 16.6 3.3 5.0 0.1 3.4 

Coccoloba uvif era 50.0 10.0 753.0 8.1 18.1 

Smilax auriculata 16.6 3.3 60.0 0.6 3.9 

Licania michauxii 16.6 3.3 17 .O 0.2 3.5 



Tab'e 81. :overage, r e l a t i v e  swerage ,  frequency, r e l a t i v e  frequency 

and importance value of p l an t s  f ron  coes t a l  s t rand  (analogous 

t o  Zone 3) on Cape Canaveral , 1977. Values a r e  baaed on 5 

l i n e  t r ansec t s  each of which were 15 m i n  length. 

Abso! u t  e Relat ive Absolute Rela t ive  Importance 
Species Frequency Freqcency Coverage Coverage Value 

(cm) 

Serenoa repens 

Myrcianthes f ragrans 

Bumelia tenax 

Myrica c e r i f e r a  

Chiococca alba -- 
Forest i e r a  segregata  
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j Table 96. Def in i t ion8  of t A e a  urec  In m u l l  d format rtatement.  

- C# 
Heading - Def in i t ion  

Data 
S i t e  

Inve r t i ga to r  

Day 
&nth 
Year 
P lo t  S ize  

Column 
Row 
Genus 
Species 
Tag No. 
S ta tue  

Female 

Vulva 

Mammary 

01 
01 
02 
03 
64 

I n i t i a l e  

SP (Symphysis pubis) 1 
2 
3 

Pads (Plantar  pads)  4-6 
Foot Length 
Body Weight 
Pelage 

Small Papulatione 
Wieconrin Vi l lage  Grid 
L p p y  -drrPlrock Grid 
Beach Grid 
Dune Scrub Grid 
Idcn t i f  iar peraon(o) who 
recorded d a t a  

1.44 Hectares 
1.12 Hectaree 
1.44 Bectaree 
1.44 Hectares 

Peromyscus 
pol ionotue 

Untagged 
Recaptured 
Abdominal t e a t e e  
Descended t e a t e a  
Intermediate  
Imperforate 
Pe r fo ra t e  
Inac t ive  
Turgid 
Cornifled o r  Hembraneoue 
Copulatory plug 
Bloody 
Small 
Large 
Hai r less  o r  pigmented 
Closed 
Notched 
Open 

millimeter 
grams 
gray (Juvenile) 
Subadul t 
Mu1  t 



Table 96. Definitions of codes ured i n  ma11 uunnal format statement. (Continued) 
& J  ,. 1 

Heading Code - Definition 

Ticko 
Flerr 

Mites 

Chiggers 

Bo t Pl iee  

Condition 

No. on animal 
none 
1-5 
6 or more 

none 
Present 

No. on a i  

Good 
Poor 
Died in  Trap 
Died after  procesrjag 



Table 97. Reproductive a t a tua  of male Sigmodon hispidus (cot ton t a t a )  

on the  Wieconmin Village Grid, 1976-79. Inddviduals 

reported are 60 g o r  g rea t e r  i n  body weight. 

Month 

Poai t ion of Testes  ( X )  
-- - 

Abdominal Descended Intermediate 

1976 - 
June 

Ju ly  

Augue t 

September 

October 

November 

December 

1977 - 
January 

February 

March 

Apri l  

May 

June 

July 

August 

September 

October 

November 

December 

1978 - 
January 

Febrcary 

March 

April. 

100.0 

100.0 

100.0 

87.5 

70.0 

0.0 

0.0 

0.0 

0.0 

LOO. 0 

100. C 

100.0 

a 
Sample Size 

A-1 1 S 



Table 97. Reproductive rtatur of male S w o a  hir~idur (cotton rats) i 
on the Wisconein Villqe Grid, 1976-79. Indiv idru~~ 2 

reported are 60 6 or breater in body weight. (Continued). 

Position of Testes <%) 

Month Abdominal Descended Interradiate 

July 0.0 ( 0 )  

September (6th) 0.0 (0) 

(22 nd) 0.0 (0) 

October 0.0 (0) 

November (8th) 100.0 (3) 

(29th) 100.0 (2) 

December 0.0 (0) 

2979 - 
January 100.0 (2) 

February 100.0 j l )  

March 66.7 (2) 

a Sample Size 



Table 98. Reproductive a t a t u r  of male Peromvacua gorsypinur (cotton 

mice) on the  Wirconrin Villa88 Grid, 1976-79. Individualm 

reported a r e  15 g or grea ter  in  body w i g h t .  

Position of Testes ( X )  

Month Abdominal Descended In temedia t  e 

1976 - 
June 

July 

August 

September 

October 

November 

December 

197 7 - 
January 

February 

March 

Apr 11 

Hay 

June 

July 

August 

September 

October 

November 

December 

1978 - 
January 

February 

March 

Apr il 

May 

n Sample Size 



Table 98. Repmductive statue of u l o  Pemmy.cu6 & ~ a s ~ ? i n u e  (cotton 

mice) on the Wimonoin Village Grid, 1976-79. ladividurrle 

reportsd a re  15 6 or grwter in body might. (Ccmtinud). 

-- - - - - - - - - - 

Xont h Abdominal Dascanded I n t e r r d l a t e  

1978 - 
June 100.0 (4) 0.0 (0) 0.0 (0) 

July 100.0 (2) 0.0 (0) 0.0 (0) 

Auguat 0.0 (0) 0.0 (0) 0.0 (0) 

Septamber (6th) 0.0 (0) 100.0 (2) 0.0 (0) 

(22ndl 0.0 (0) 100.0 (1) 0.0 (0) 

October 0.0 (0) 0.0 (0) 0.0 (0) 

Noveabtr (8th) 33.3 (2) 16.6 (1) 30.0 (3) 

(29th) 0.0 (0) 0.0 (0) 0.0 (0) 

December 100.0 (2) 0.0 (0) 0.0 (0) 

1979 - 
January 100.0 (2) 0.0 (0) 0.0 (0) 

Fhbmary 0.0 (0) 100.0 (1) 0.0 (0) 

Unrch 66.7 (2) 0.0 (0) 33.3 (1) 

8 Sup le  Size 

b 



Tah lc 99. Reproductive statue of ule Perayscus f loridanus (Florida 

r ice )  on the Wiaconain Village Grid, 1976-7% Individuals 

reported are 15 g or  grmter in  body weig:~t. 

Position of Testes ( X )  

Hont h 
- - -- - - -  -- 

AMminal Descended Intermediate 

1976 - 
June 

July 

August 

September 

October 

Novsber 

Decexber 

1977 - 
January 

Pebruar y 

Harsh 

April 

hay 

June 

.Ill 1 y 

August 

September 

October 

Novem3er 

December 

1978 - 
January 

February 

March 

April 

Hay 

a Sample Size 



Tabla 99. Ropmbuctiva atatu. of mle ?aramyocua f loridmama (Florida 
* .  

rice)  on tbr Vircoluh Vil-a Grid, 1976-79. Individual. . . 

F, j 

toported a n  15 8 or $ramtar in body wQht .  (Cmtkrud). ; 

October 0.0 (0) 0.0 (0) 0.0 (0) 

bvamber (8 th) 0.0 (0) 0.0 (0) 

(29th) 0.0 (0) 0.0 (0) 

February 0.0 (0) 0.0 (0) 0.0 (0) 

a 
Sample Size  



 able 100. Sex r a t i o  of Sip.aocton hiapidus (cot ton r a t s )  l i v e  trapped 

on t h e  Wisconsin Vi l lage  Grid, 1976-79. The Yate's 

cor rec t ian  f a c t o r  has been employed. * ind ice tee  a 

s i ~ i f i c a n t  Chi-square a t  p c.05. 

No. Chi-square 
non t h Caught Hale Pera le  R a t  i o  Value 

1976 - 
June 

Ju ly  

August 

September 

October 

hovember 

December 

January 

February 

March 

April 

May 

June 

Ju lv  

August 

September 

October 

November 

December 

January 

February 

March 

April  



Table 100. Sex ratio sf  S i s p d o n  hirpidus (cotton rats) l ive trappd 

on the Wiaconrln Villyle Grid, 1976-79. The Yate'r 
'4 i 

correction factor has beea rp loyd .  * indicate. 8 

signif icmt Chi-rqwre at p .( .05. (Continued). 

- - -  - -  

No. Chi-square 
Month Caught Hale Female Ratio Value 

1978 - 
June 

July 

August 

Septaber (6th) 

(22nd) 

December 

January 

February 

Ebrch 



Table 101. Sex r a t i o  of Peromyscur gorsypinus (cotton mice) live trapped 

on the  Wisconsin Village Grid, 1976-79. The Yate's correct ion 

fac tor  has been employed. * Indicates a s ign i f i can t  Chi-square 

-- - -- - - - - - - - - - - - 

No. 
Caught Male Female Ratio 

Chi-eqwre 
Value 

1976 - 
June 

July 

August 

September 

October 

November 

December 

1977 - 
January 

February 

March 

April 

Hay 

June 

July 

August 

September 

October 

November 

December 

1978 -. 
January 

February 

March 

Apr il 

May 



Table 101. Sex ratio of Perayacus gorepginue (cotton mice) live trapped 

on the Wisconslri Village Grid, 1976-79. The ~ate'o correction 

factor has been employed. * indicates a significant Chi-squara 
at p < .05. (Continued). 

No. Chi-square 
Nonth Caught Hale Peoale Rat l o  Value 

1978 - 
June 

July 

August 

September (6th) 

(22nd) 

October 

November (8 t h) 

(29th) 

December 

1979 - 
January 

February 

March 



Table 102. Sex r a t i o  of Peromyscus f loridanus (Florida mice) l i v e  

trapped on the  Wieconsin Vil lage Grid, 1976-79. The Pate 's  

correct ion fac tor  has beeu employed. * indica tes  a 

s ign i f i can t  Chi-square a t  p e .05. 

No. Chi-square 
Month Caught Male Female Ratio Value 

1976 - 
June 

July 

August 

September 

October 

November 

December 

1977 - 
January 

February 

March 

April 

May 

June 

.July 

August 

Sep' embe r 

October 

November 

December 

1978 - 
January 

February 

March 

April 

May 



Tab1 e 102. Sex ratio of Peromyecue f loridanus (Florida mice) l i ve  

trapped on the Wisconsin Village Grid, 1976-79. The Yata'o 

correction factor has been employed. * Lndtcater a 

significant Chi-square a t  p < .05. (Contiaud) . 

- - - - 

No. Chi-square 
Month Caught Male Female Ratio Value 

1978 - 
June 

July 

August 

September (6th) 

(22nd) 

October 

November (8th) 

(29th) 

December 

1979 - 
January 

February 

March 



Table 103. Age s t r u c t u r e  of co t ton  r a t e  based on weight claeees: 

0-60 g juveni le ;  61-100 8 ,  subadult;  g r e a t e r  than 100 8, 

adu l t .  Data a r e  from Wisconsin Vi l lage  Grid, June 1976 

t o  Herch 1979. Sample s i z e  in parentheaes.  

Month 

X Keight Class 

- -- -- 

> loo 

1976 - 
June 

Ju ly  

Augue t 

September 

October 

November 

December 

1977 - 
January 

February 

March 

Apri l  

May 

June 

Ju ly  

August 

September 

October 

November 

December 

1978 - 
January 

February 

March 

Apr i l  



Table 103. Age structure of cotton rats baaed on weight clarser: 

0-60 g juvenile; 61-100 g, subadult; greater than 100 g, 

adult. Data art from Wieconsln Village Grid, June 1916 

to  Pkrch 1979. Sample s i ze  in parentheres. (Cont hued)  . 

X Weight Clase 

1978 - 
MY 
June 

July 

August 

Septaber (6t h) 

(22nd) 

October 

November (8th) 

(29th) 

December 

1979 - 
January 

February 

March 



Table 104. Age s t r u c t u r e  of co t ton  mice based on pelage. Data a r e  

from Wiscorsin *Ji l lage Grid, June 1976 t o  March 1979. 

Sample s i z e  ix parentheses.  

Month 
X Pelage Ciass  - 

Juveni le  Subadult Ad?l l  t 

1976 - 
June 

Ju ly  

August 

September 

October 

November 

December 

1977 - 
January 

February 

March 

Apr i l  

May 

June 

July 

.4ugu st 

September 

October 

November 

December 

1978 

January 

February 

March 

f Apr 11 



Table 104. Age s t ructure  of cotton mice based on pelage. Data are 

f tom Wisconsin Village Grid, June 1976 t o  March 1979. 

Smple s i z e  in parenthe6e8. (Cont hued) . 

X Pelage Class 
Nonth 

Juvenile Subadul t Adult 

1?78 - 
b y  0 (0) 44 (4) 55 (5) 
June 0 (0) 40 (2) 60 (3j 

July 0 (0) 0 (0) 100 (3) 

August 0 (0) 0 (0) 100 (1) 

September (6th) 0 (0) 0 (0) 100 (4) 

(22nd) 0 (0 )  0 (0) 100 (3) 

October 0 (0) 0 (0) 100 (1) 

November (8th) 0 (0) 0 (0) 100 (8) 

(29th) 0 (0) 0 (0) 0 (0) 

Ikcenber 28 (2) 28 (2) 42 (3: 

1379 - 
January 0 (0) 0 ( 0 )  100 (5) 

. ebruary 0 (0) 25 (1) 75 (3) 

Uarch 0 (0) 25 (1) 75 (3) 

A-I 28 

, .: 
I.._ I 





Tahle 105. Age structure of  Florida r i c e  based on pelage. Data from 

Wisconsin Villa, :rid, h n e  1976 t o  #rch 1979. 

h p l e  s i z e  i n  parentheses. (Cont lnucd) . 

X Pelage Class 
Hont h 

Juvenile Subadul t Adult 

1978 - 

June 

July 

August 

September (6th) 

(22nd) 

October 

November (8th) 

129th) 

December 

1979 - 
January 

February 

thrch 
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Table 108. Mau distance (meterr) batmen rucerrive recaptures of 

-11 -18 fram the WiacmaA Village Grid, &irala 

included~h the calculations had been ceptured four or 

more tlmea. Sample s ize  in parentheses. 

Species 
Sex  

Male Female 

Sigrodon hispidus 

Peroryscua goasypinus 

Peromyscus floridanus 

***t = 0.61, df - 5, Not Significant 



Table 109. Reproduct l v e  s t a t u s  of male - Peromyscus gossypinus (cot ton 

mice) on t h e  Happy thrmock Grid, 1976-79. Indivlduela  

reported a r e  I5 g or  g r e a t e r  i n  body weight. 

- - -- - -- 

Position of Testes  (%) 

Honth Abdominal Descended Intermediate  

1976 - 
June 

Ju ly  

August 

September 

October 

November 

December 

1977 - 
January 

February 

March 

Apr i l  

May 

June 

July 

August 

September 

October 

November 

December 

1978 - 
January 

February 

March 

Apri l  

May 

a Sample S ize  



Table 109. Reproductive atatus of male Peromy~cua BOBI~PI~UI (cotton 

mice) on the Happy BaaMck Grid, 1976-79. Iudividuale 

reported are 15 g or greater In body weight. (Continued). 

Poaition of Testes ( X )  

Month Abdomina 1 D c s  cended Intermediate 

1978 
7 

June 

July 

August 

September 

October 

November 

December 

1979 - 
January 

February 

March 

a Sample Size 



Table 110. Sex r a t i o  of Peromyscus gossypinus (cotton mice) l i v e  

trapped on t h e  h p p y  Barnmock Grid, 1976-79. The ~ a t e ' 8  4; . 

cor rec t ion  f a c t o r  has been employed. * i n d i c a t e s  a 

s i g n i f i c a n t  Chi-square at  p e.05. 

No. Chi-square 
Month Caught Male Female Ratio Value 

1976 - 
June 

Ju ly  

August 

September 

October 

November 

December 

1977 -- 
January 

February. 

March 

Apri l  

May 

June 

July 

August 

September 

October 

November 

December 

1978 - 
January 

February 

March 

Apri l  

May 



Table J.10. Sex ratio of Peromyrcus gosrypinur (cotton mice) l i ve  

trapped on the Happy Eiamnock Grid, 1976-79. The Yate's 

correction factor has been employed. * indicater a 

a ,gnif ican t Chi-aquarc at p < .05. (Continued) . 

No. Chi-aquaze 
Month Caught Male Female Rat io  Value -- 
1978 - 
June 12 7 5 1.40 0.08 

August 10 5 5 1.00 0.10 

September 4 3 1 3.00 0.25 

October 4 2 2 1.00 0.25 

November 5 4 1 4 .OO 0.80 

December 5 3 2 1.50 0.00 

1979 - 
January 2 0 2 0.00 0.50 

February 8 4 4 1 .OO 0.13 

March 0 - - - 0.00 



Table 111, Sex ratio of -don b111~idus (cotton rats) leire irapprd 

on the Happy Hammck GrAd, 1976-79. The Yate'r correction i 
h .. 

factor has been anployad. * indicate8 a significant 

Month 
No. Chi-square 

Caught Hale Female Ratio Value 

June 3 1 2 0.50 0.00 

July 0 - - - - 
August 0 - 
September 0 - 
October 2 0 

November 

December 

1977 - 
January 

February 0 - - - - 
March 0 - - - - 
April 

May 

June 0 - - - - 

August 0 - - - - 
September 0 - - - - 
October 

November 

December 

1978 - 
January 

February 

March 

Apr i 1 0 - - - - 



Table 111. Sex ratio of Sigmodctn hiepidus (cotton rats) l i v e  trapped 

OF the Happy Ham3ck Grid, 1576-79. The Yate's correction 

:actor has been employed. * Lndicatee - significant 

Chi-square a t  p < .05. (Cont inuedj . 

No. Chi-square 
Month Caught Male Female Rat io  Value --- 
1978 - 
June 0 

July 0 

September 0 

October 0 

November 0 

December 0 

February 

March 



Table 112.Age structure of cotton mice based on pelage. Data are 

f r o m  Happy m k  Grid, June 1976 t o  Xarch 1979. 

Sample s h e  In parentheses. 

Z Pelage Class 

Month Juvenile Subadul t Adult 

1976 - 
June 

July 

August 

September 

October 

November 

December 

1977 - 
January 

February 

March 

April 

MdY 

June 

July 

August 

September 

October 

November 

December 

1978 - 
Jar.uar y 

Febn-iary 

March 

April 

May 



Table 112. Age structure of cotton rice based on pelage. Data are 

f r a  Happy Hamock Grld, June 1976 t o  March 1979. 

Sample s ize  i n  parentheses. (Continued). 

X Pelage Class 

Moat h Juvenile Subadul t Adult 
- 

1978 - 
June 

July 

August 

September 

October 

November 

December 

1979 - 
January 

Febtuary 

March 
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Tabla 114. Hem distance (meters) between rucceeaive racapturem 

of cottaa rice from the h p p y  W c k  Grid. &hale 

included in the calculations had bcen captured four 

or more tirc Sample size in panatheuecr. 

Sex 
Species 

Xare Female 

*t = 0.71, df = 38,Not significant 



Table 113. Reproductive status of male Swan hi8pidus (cotton rats)  

on the Beach Grid, 1975-79. Zdividuala reported are 60 g 

or greater in body weight. 

- - - - - - - - -- - 

Position of Testes ( X )  

b n t h  Abdominal Descended Intermediate 

1975 - 
July 

August 

September 

1976 - 
July 

August 

September 

October 

November 

December 

1977 - 
January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

a Sample Size 



Table 115. Reproductive s t a t u s  of male Sigmdon hispidus (cot ton r a t s )  

on the  Beach Grid, 1975-79. Individuals  reported a r e  60 g \ ,  

o r  g rea t e r  in body weight. (Continued). 

Posi t ion of Testes  ( X )  

1978 - 
January 

February 

March 

Apr i l  ' 

MY 

June 

J u l y  

August 

September 

October (6:h) 

(18th) 

November (1s t )  

(15th) 

December (2nd) 

(15th) 

1979 - 
January (13th) 

(27th) 

February (15th) 

March (3rd) 

(20th) 

AbdominsZ Descended I n t e r r e d l a t e  
- -  

t 
L'wnple Size 



Table 116- Reproductive status of male Peromyscus polionotus (beach 

mice) on the Bcach Grid, 1975-79. Individuals reported 

are 10 g or greater in tody weight. 

Positior! of Testes ( X )  

Month Abdominal Descended Intermediate 

1975 - 
July 

August 

September 

1976 - 
July 

Augu s t 

September 

October 

November 

December 

1977 - 
January 

February 

March 

April 

June 

July 

Scp tember 

October 

November 

December 

a 
I Sample Size 



Table 116. Reproductive btaturr of male Peramyscus pol ionotus (bcuch 

mice) on the  Beach Grid, 1975-79. Individuels  reported 

a r e  10 g o r  g rea t e r  in body weight. (Conr h u e d ) .  

Pos i t ion  of Testes ( X )  

Month 
- 

Abdominal Descended Intermediate 

1978 - 
January 

February 

March 

Apr i l  

*Y 

June 

Ju ly  

August 

September 

October (6th)  

(18th) 

November (1s t )  

(15th) 

December (2nd) 

(15th) 

1979 . -- 
January (13th) 

(2 7 th)  

Fe5ruary (15 th)  

M3r3h (3rd) 

(23th) 

a Sample Size 



Tahlc 1 1  7 .  Sex rat io  of Peromyscus polionotus (beach mice) l i v e  

trapped on the Beach Grid, 1975-79. The Yate's correction 

factor has been employed. * indicates  a s igni f icant  

Chi-square a t  p < .05. 

No. Chi-square 
Month Caught Male Femsle  Ratio Value 

1975 - 
July 

August 

September 

July 

August 

September 

October 

November 

December 

1977 - 
January 

February 

March 

April 

June 

July 

September 

October 

November 

December 



Table 117. Sex ra t io  of Peromyscus polionotus (beach nice)  l i v e  

trapped on the Beach Grid, 1975-79. The Yate's correction % , 

factor has been employed. * indicates a s igni f icant  

Chi-square a t  p < .OS. (Continued). 

- 

No. Chi-square 
Caught Ilale Female Ratio Value 

1978 - 
January 

February 

March 

April 

Ma Y 

June 

July  

August 

October (6th)  

November ( 1 s t )  

December (2nd) 

February (15th)  

March (3rd) 



Table 118. Suc r a t i o  of Sigmodon hispidus (cotton r a t s )  l i v e  trapped 

cn the  Beach Grid, 1975-79. The  ate's correct ion fac tor  

has been employed. * iad ica tes  a s igni f icant  Chi-square 

a t  p c.05.  

No. Chi-square 
Month Caught Male Female Rat l o  Value 

197 5 - 
July 

August 

September 

1976 - 
July 

August 

September 

October 

November 

December 

1977 - 
Jauuary 

February 

March 

Apr 11 

May 

June 

July 

August 

September 

October 



Table 118. Sex r a t i o  of Sleawdon _hispidue (cotton ra t e )  l i v e  trappad 

on the  Beach Grid, 1975-79, The ~ a t e ' e  correct ion factor 

has Sean employed. * indicates a e igni f icant  Chi-square 

a t  y e .05. (Continued), 

- - -  - - - - - - - - - . - 

No. Chi-square 
Month Caught Hale Female Rat i o  Value 

1978 - 
January 

February 

March 

April 

May 

June 

July 

Augu a t 

September 

October (6th) 

(18th) 

November (1st)  

(15th) 

December (2nd) 

(15th) 

1973 - 
January (13th) 

(27th) 

February (15th) 

March (3rd) 

(20th) 



Table 119. Age s t r u c t u r e  of beach mice based on pe lage  c l c e s e r .  

Data a r e  from Beach Grid ,  July 1976 t l  Marc? 1979. 

Sampld. s i t e  in  pa ren theses .  

Month 

X Pelage Class 

J u v e n i l e  Subadul t Adult 

1976 - 
J u l y  

August 

Sept e m ~ e r  

October 

November 

December 

1977 - 
January 

February 

March 

A p r i l  

May 

June 

J u l y  

August 

September 

October 

November 

December 

1978 -- 
January 

February 

March 

A p r i l  

May 

June 

J u l y  

Augllst 

September 



Table 113. b e  structure of beach mice based on pelage classes.  

Data are from Beach Grid, July 19?6 t o  Wtch 1979. 

Sample site in parentheses. (Cmtinued). 

X Pelage Class 
N2.r th 

Juvenile Subadul t Mu1 t 

October (6th) 

(18th) 

November (1st) 

(15th) 

Ikcember (2nd) 

(15 th) 

1979 - 
January (13th) 

(27th) 

February (15th) 

March (3rd) 

'?Oth) 



Table 120. Age structure of cotton rats based on weight classes: 

0-60 g,  juvenile; 61-100 g,subadult; greater than 100 g, 

adult. Data are froa Beach Grid July t o  September 1975 

and July 1976 to  Harch 1979. Sample s i z e  in 

parentheses. 

X Weight Class 

Hon t h 0 - 60 61 - 100 > 100 

August 

September 

1976 - 
July 

August 

September 

October 

November 

December 

1977 - 
January 

February 

March 

A p r i l  

May 

June 

July 

August 

September 

October 

November 

December 



Table 120. Age s t r u c t u r e  of cot tbn rats based on weight classes:  

0-60 g, juvenile;  61-100 g,subadult; g rea ter  tbm 100 g, 

adul t .  Data a r e  from Beach Grid Ju ly  t o  September 1975 

and Ju ly  1976 t o  March 1979. Sample site in 

parentheses. (Contiaued). 

X Weight Class  

1978 - 
January 

February 

Match 

h p r i l  

Hay 

June 

July 

August 

September 

October (6th) 

(18th) 

November (1s t )  

(15th) 

kcember (2nd) 

(15th) 

1979 - 
January (13th) 

(27 th) 

February (15th) 

h r c h  (3rd) 

(20th) 
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Table 123. Mean dis tance  (meters) between successive recaptures  of 

e m d l  mamale on t h e  Reach Grid. Animals included in the  

ca l cu l a t i ons  had been captured four  o r  more times. 

Sample s i z e  in parentheses.  

-- - -~ 

Species 
Sex - 

Male Female 

Peromyscus pol ionotus  

July 1976-Sept. 19i8*  21.3 (13) 

Oct. 1978-Mar. 1979** 14.0 (17) 

Peromyscus gossypinus 44.6 (2) 

Sigmodon h isp idus  - (0) 

- 
* Trapped once per  month. 

** Trapped twice per month. 



Table 124. Reproductive s t a t u e  of male S i w d o n  h isp idus  (cot ton r a t e )  

on t h e  Dune Scrub Grid, 1975-79. Individuale  reported are % 

60 g o r  g r e a t e r  i n  body weight 

Pos i t ion  of Testes  ( X )  - 
Month Abdominal Descended Intermediate 

1975 - 
Ju ly  

August 

September 

1976 - 
Ju ly  

August 

September 

October 

Novenber 

December 

1977 - 
January 

February 

March 

Apri l  

May 

June 

July 

August 

September 

October 

November 

December 

0.0 (0) 

33.3 (1) 

0.0 (I)) 

a Sample Size 



Table ,124. Reproductive e t a t ~ s  of male Sigmodon -- hispidus (cotton rats) 

on the Du72 Scrub Grid, 1975-79. Individual~ reprtad are 

60 g or greater in  body weight. (Continued). 

Position of Testes (%) 

Month Abdominal Descended Intermediate 

1978 - 
January 

February 

March 

April 

May 
June 

July 

August 

September 

October 

Novenber 

December 

1979 -- 
,'auary 

r'ebruary 

Parch 

a Sample S ize  



Table 12 5. Reproductive status of male Peromyscue polionotue (teach mice) 

on the Duue Scrub Grid, 1975-79. IndividualQ reported are 

10 g or greater in body weight. 

Position of Testes ( X )  
I 

Month Abdcminal Descended Intermediate II 

1975 - 
July 

Auguet 

September 

1976 - 
July 

August 

September 

Ostober 

November 

December 

1977 -- 
January 

Febwary 

March 

April 

Ma Y 

June 

Jr!ly 

Augu st 

September 

October 

Movernber 

December 

D Sample Size 



Table 125.  Reproductive statue of male Petmy scue polisnotus (becrch mice) 

on the Dune Scrub Grid, 1975-79. Individuals reported are 

3 0 g or greater in body weight. (Co~tinued) . 

Position of Testes (7) 

Nmt;. Abdominal Descended Intermediate 

1978 - 
January 

February 

March 

April 

MY 

June 

Juiy 

august 

September 
October 

November 

December 

1979 - 
January 

February 

March 

0.0 ( 0 )  

0.0 i d )  

50.0 (2) 

11.1 (3 
20.0 (1) 

16.7 (lj 

0.0 (1) 

33.3 (1) 

0.0 (0) 

100.0 (1) 

100.0 (3) 

0.0 (0) 

a Sample Size 



Table 12C. Sex r a t i o  of Sigmodon h i s p i d ~  (cotton r a t s )  l i v e  trapped 

on the Dune Scrub Grid, 1975-79. The Yate's correction 

factor  has been employed. * indicates a s igni f icant  

Chi-squaye a t  p c .OS. 

- - - -- - - - - - 

No. Chj.-square 
Xon t h Caught Male Female Ratio Value - 
1975 - 
Ju 1 y 3 (2 sexed) 1 - I 1.00 C. 50 

September 0 - - - - 
1976 - 
July 16 10 6 1.66 0.56 

Auys t  9 3 3.00 2 - 0 8  

September i 6  9 7 1.30 0.06 

October 15 I d  5 2.OC 1.07 

Ekcember 19 19 8 1.30 0.06 

1977 - 
Janvnry 14 7 7 1.00 0.07 

February 15 6 9 0.66 0.27 

March 11 4 7 0.57 0.36 

April 5 2 3 0.66 0.00 

May 7 2 5 0.40 0.57 

July 3 3 0 0.00 1.33 

August 2 1 1 1.00 0.50 

September 1 1 0 0.00 0.00 

October 4 3 1 3.00 0.25 



Table 126. Sex ratio of S i m o n  hispidue (cotton rate) l i v e  trapped 

on the Dune Scrub Grid, 1975-79. The Yate'e correction 

factor has been employed. * indicates a s lmif icant  

Chi-s+o.re at p < .0S. (Continued) . 

No. Chi-square 
Mont h Caught Kale Female Rat l o  Value 

1978 - 
January 3 1 2 0.50 0.00 

February 4 1 3 0.33 0.25 

March 2 1 1 1.00 0.50 

April 1 1 0 0.00 0.00 

June . 1 1 0 0.00 0.N 

July 0 - - - - 

September 0 - - - - 
October 0 - - - - 
Navembe r 0 - - - - 
December 0 - - - - 
19 79 -- 
January I; - - - - 
February 3 1 2 0.50 0.00 

March 1 0 1 0.00 0.00 



Table 127. Sex r a t i o  of Perompscue polionotus (beach mice) l i v e  trapped 

on the  Dune Scrub Grid, 1975-79. The Yate's correction 

factor hae been employed. * indicates a significant  

Chi-square a t  p < .05. 

No. Chi-8qur e 
Manth Caught Male Female Ratio Value 

1975 - 
July 5 2 3 0.66 0.00 

August 5 1 4 0.25 0.80 

1976 - 
July 

August 3 3 0 0.00 1.33 

September 2 2 0 0.00 0.50 

October 0 0 0 0.00 - 
November 5 4 1 4.00 U. 80 

December 9 4 5 0.80 0.90 

1977 - 
January 6 3 3 1.00 0.17 

February 8 2 u 0.33 1.13 

March 10 5 5 1. O@ 0.10 

April 14  7 7 1.00 0.07 

May 28 18 10 1.80 1.75 

June 14  6 8 0.75 0.07 

July 8 6 2 3.00 1.13 

August o 4 2 2.00 0.17 

September 5 2 3 0.66 0.00 

October 5 3 2 1.50 0.00 

November 11 7 4 1.80 0.36 

December 12 5 7 0.71 0.08 



Table 127. Sex ratio of Peromyecur polionotus (beach mice) l i v e  trapped 

on the Dune Scrub Grid, 1975-79. The Yate's correction 

factor has been employed. * indicates a s igai i icant  

Chi-square a t  p c.05.  (Continued). 

- 
No. Chi-square 

Month Caught Male Female Rat l o  Value 

1978 - 
January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

January 

February 

March 



Table 123. Age s t ruc tu re  of cot ton r a t s  baaed on weight clasaer:  
-I - 

0-60 g, juvenile; 61-100 g, nubadult; g r u t t e r  than 100 8 ,  
m P  % 

adult .  Data are from Dune Scrub Grid July t o  September 

1975 and July 1976 t o  March 1979. Sample si te i n  

parentheues. 

X Weight Class 

Month 0 - 60 61 - 100 > lo0 

July 

August 

September 

1976 - 
July 

August 

September 

October 

November 

December 

1977 - 
January 

Februar) 

March 

Apr 11 

M L  y 

June 

July 

Auggst 

September 

October 

November 

December 



Table 128. Age s t r u c t u r e  of co t ton  rats based on weight c lasses :  

0-60 g, juveni le ;  61-100 g, subadult;  g r e a t e r  than 100 g, 

adu l t .  Data are from Dune Scrub Grid Ju ly  t o  Septmber  

1975 and Ju ly  1976 t o  March 1979. Sample s i z e  i n  

parentheses.  (Continued) . 

% Weight Class  

1978 - 
January 

February 

March 

Apr i l  

Hay 

June 

Ju ly  

August 

September 

October 

November 

December 

1919 - 
January 

February 

March 



Table 1 2 3 . ~ g e  s t r u c t u r e  of beach mice based on pelage classes. Data 

a r e  fram Dune Scrub G r i d ,  J u ly  1976 t o  March 1979. 

Sample s i z e  i n  parentheses.  

Month Juveni le  Subadul t Adult 

1976 - 
Ju ly  

August 

September 

October 

November 

December 

1977 -- 
January 

February 

March 

Apri l  

May 

June 

July 

August 

September 

October 

November 

December 

January 

February 

March 

Apri l  

May 



Table 129; Age structure of beach mice based on pelage c las ses .  Data 

are from Dune Scrub Grid, July 1976 t o  Parch 1979. 

Sample s i z e  in parentheses. (Continued) . 

X Pelage Class 

Moat h Juvenile Subadul t Adult 

1978 - 
:une 

July 

August 

September 

October 

November 

Pecember 

1979 - 
January 

February 

March 

loo (12) 

100 (5) 

1 (5) 

l0C (1) 

0 (0) 

83 ( 5 )  

66 (2) 
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Table 132, Xean distance between recapture. of m l l d o  on 

the Rure Scrub Grid. hirals included In the 

calculations had btcn captured four or =re times. 

~ a p l e  s i z e  in parentheses. 

Sex 
;pecies 

Male Female 

Peraryscus goeeyp-hus 36.7 (4) 

Signodon hispidus 47.8 (12)** 



APPENDIY FIGURES 

PLANT COMNNITY ANALYSIS 



Quarter 4 Quarter 1 

0 Individual plant 

Quarter 2 

X Sample poinc 

- - - - - - - Distance measured 

Figure 1. 

Application of point-center quarter method to t hypothetical 

distribgtion of plants. 



Figure 2. 

Map of Vegetation of Merritt Island 

To be inserted later 



Figure 3. Locar ion of mtands -pled in the plant  c m n i t ~  ana lys is .  
1 Happy RamBoCk~ 2 - Indian River Esm~ock; 3 = Juniper  fJampock; 4 = Roas' Eanmrock; 
5 - Route 3 Hammock; 6 = Indian Mound Hammock; 7 = Black Hammock; 8 - C a s t l e  Windy 
Hammock; 9 = Jerome Road Hamock; 10 = Wisooasln Village; 11 = Headquarters Pineland; 
1 2  = UCP Pine Platwooda; 13 = UCF Pond Pine Flatwooda; 14 = Volusia Pineland; 
15 UCP Sand Pine Scrub; 1 6  = Debary Sand Pine Scrub; 1 7  = R t  . 50 Sand Pine Scrub; 
18 = R t .  405 Sand Pine Scrub; 19 = Rockledee Scrub; 20 - Wekiva Sand Pine Scrub; 
21 - Dune Scrub; 22 - Happy Creek Scrub; 23 R t .  3 Scrub; 24 = Ground Winds Tower 
Scrub; 25 - Cape Rosemary Scrub; 26 - Complex 34 Scrub; 27 = Beach Grid Zone I; 
28 = Beach Grid Zone. 2; 29 = LC 394 Beach; 30 - Beach Grid Zone 3; 31 = Canaveral 
Strand. (Adopted from USGS S t a t e  of F lor ida  Hap, Scale 1:500,000. Edi t ion  1967.) . 

1" = 8 miles . 
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Figure 5. Size-frequenzy distribution of sabal palm on the 

Happy Hammock site. 
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Diameter Class (cm) 

Figure 7 .  Sizz-frequency distributioc of red mulberry on the 

Happy Hammock s i t e .  



2 5 7 10 
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Figure 8. Size-frequency distribution of lancewood on the 

Happy Hammock s i te .  
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D i a ~  ,er Class (cm) 

Figure 9. Size-frequency distribution of myrsine on the 

Happy Hammock site. 



Relat ive  Rank 

Figure 10. Dominance-diversity curve based on shrubs, v i n e s  and t r e e  
seed l ings  of Indian River iianunock. Importance values  are based 
on r e l a t i v e  dens i ty  and frequency, summer, 1976.  
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Figure 11. Size-frequency distribution of sabal palm on the 

Indian River Hammock site. 





Re l a  t i v e  Rank 

F l p .  rc 13 .  Dominance-diversity curve based on t r e e  s p e c i e s  of Indian 

River Hammock. Importance values  are based on r e l a t i v e  d e n s i t y ,  

frequency and dominance (basal  area) , summer, 1976. 



Relat ive  Rank 

Figure 14. Dominance-diversltjr curve baaed 7n shrubs, v i n e s  and tree 
seed l ings  of Juniper Hamock. lmportarlce values  are based 
on ~ ~ 1 s t  ive  dens i ty  and frequency, summer, 1976. 



Re l a t  i v e  Rank 

Figure 1 5 .  Dominance-diversity curve  based on t r e e  s p e c i p s  of 

Juniper Hamnock. Importance v a l u e s  a r e  based on 

r e l a t i v e  d e n s i t y ,  frequencv and dominance ( b s s a l  a r e a ) ,  

summer. 1976.  
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Figure 16. Size-frequency d i s t r i b u t i o n  of sabal palm on the Juniper 

Hammock s i te .  
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Figure 1 7 .  Size-frequency d i s t r i b u t i o n  of  holly on the  Juniper 

Hammock site. 
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Figure 18. Dominance-diversity curve based on shrubs, vines and 
tree seedlings of Ross' Hammock. Importance values are 
based on relative density and frequency, summer, 1976. 



Re l a  t lve Rank 

Figure 19. Dominance-diversity curve based on tree spec ies  of Ross' 

Hammock. Importance values are based on re la t ive  density,  

frequency and dominance (basal area) ,  summer, 1976. 
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Figure 20. Size-frequency distribution of sabal  palm on the Ross 

Hammock site. 
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Figure 21. Size-frequency distribution of laurel oak on the 

Ross' Hammock site. 



1 Relative Rank - Figure 22. Dominance-diversity curve based on shrubs, vines and tree seedlings of 

of Route 3 Hammock. Importance values are based on relative density 
and frequency, summer, 1976. 



Relative Rank 

Figure 23. Dominance-diversity curve based on tree species  of Route 3 Hammock. 
, . 

Importance ralues are based on re la t ive  density,  frequeacy and 
'4 ' 

dominance (basal area) ,  summer, 1976. 
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Figure 24. Size-frequency distribution of sabal palm on the 

Route 3 Hammock site. 
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Figure 25. Size-frequency distribution of live oak on the 

Route 3 Hammock site. 



Relativz Rank 

Figure 26. hminanc7-diversity cu-me based on shrlbs,  vines  and t ree  seedlings 
of Indian Mound Hammock. Importance values are baaed OQ re la t ive  
density and frequency , s u e r z  1976. 

~ + 

Am21 1 
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Relative Rank 

Figtire 27. Dominance-diversity curve based on tree species of Indian Mound 

Hammock. Importance values are based on relative density, frequency 

and dominance (basal area), summer, 1976. 
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Figure 28. Size-f requencv d i s t r i b u t i o n  of Persea 

on the Indian Mound site. 



0.1 
1 2 3 4 6  7 8 9 1 0 1 1  

Rela: ive Rank 

Figure Dominance-diversity curve based.on shrube, vines and tcee 
seedlings of Black Hamck. Importance values are based on 
relative density and frequency, fall, 1977. 
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Relative Rant 

Figure 30. Dominance-diversity curve based an tree species  of Black Hairmock. 

Importance values are based on re lat ive  density,  frequency and 

dominance (basal area) ,  f a l l ,  1977.  
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Figure 3 1 .  Size-frequency distribution of sabal palm on the 

Black Hammock s i t e .  
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Figure 33. Dominance-diversity curve based on tree species of Castle 

Windy Hammock. Importance values are based on relative 

density, frequency and dominance (basal area), fall, 1977. 
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Figure 34.  Size-f requency distribution of l i v e  oak on the 

Castle Windy Hammock s i t e .  
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Figure 35 .  Size-frequency d i s t r i b u t i o n  o f  sabal palm on the  

Cast le  Windy Hammock site. 
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Figure 36. Dominance-diversity curve based on shrubs, vines,  and 

tree seedl ings of Jerane Road Hammock. Importance values 

are based on re la t ive  denaity and frequency, f a l l ,  1977.  
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Figure 37. Dominance-diversity curve based on tree species of 

Jerome Road Hammock. Importance valucs are based on 

relative density, frequency and domifiance (basal area), 

fall, 1977. 
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Figure 38. Size-frequency distribution of sabal palm on the 

Jerome Road Hamxnock site. 



Relative Rank 

Figure 39. Domiiiance-diversity curve for plants of pine-less flatwoods a t  

Wiscorlsin Village grid. Importance values are based on re la t ive  

coverage and rels . t ive frequency , sumer,  19 76. 



Relative Rank 

Figure 40. Dominance-diversity curve for understory plants of the 
Headquarters Pine Flatwoods. Importance values are 
based on re lat ive  coverage and re lat ive  frequency , 
Summer, 1977. 
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Figure 41. Size-frequency dietribution of slash pine on the 

Headquarters Pine Flatwoods site. 
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Figure 43 .  Size-frequency distribution of longleaf p i n e  on the UCF 

Pine Flatwoods s i t e .  
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Re la t  i v e  Rank 

Figure 44. Ikxninancediversitv curve based on shrubs, v ines  and tree  seed l ings  
of the UCF Pond P i n e .  Importance values  are  based on rel -at ive  
densi ty  and f r e q u e n c ~ ,  Summer, 1977 .  
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Figure 45. Size-frequency distribution of pond pine on the UCP 

Pond Pine site. 
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Figure 46 .  Dominance-diversity for tree species i n  the UCF Pond 
P i n e .  Importance values are based on relative density, 
relative frequency , and relative dominance, Sumner , 1977.  



' Relative Rank 

Figure 47. Dominance-diversity curve for understory plants of the 30lwia 
Pine Flatroods. Importance values are based on relative coverage 
and relattve frequency , S q r ,  1977, 

n.rr 
# :, . <.  
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Figure 48. Size-frequency distribution of slash pine on the Volusia 

Pine Flatwoods site. 



Relative Rank 

Figure 49. Dominance-diversity cwve for shrub s p e c i ~ e  5 .Sin tall on 
the UCF Sand Pine Scrub. Importance values are based on . 

relist ive deneity and relatil-e frequency , Fall,  1977. 



R e  l a  t i ve  Rank 

Figure 51). Dominance-digersity curves for t rees  on the UCF Sand Pine 
Sc lub .  Importance values are based on re lat ive  density,  
re lat ive  frequency and re lat ive  dominance, Fal l ,  1977.  
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Figure 51. Size-f requency distribution of sand pine on the 

UCF Sand Pine Scrub site. 
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Figure 52. Size-frequency distribution of myrtle oak on the 

UCF Sand Pine Scrub site. 
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Figure 5 3 .  Size- t requency d i s t r i tu t ion  of rusty lyonia on +he 

UCF Sand Pine Scr11.b s i t e .  



Relattve  Rank 

Figure 5 4 .  Dominance-diversity curve for shrubs L . 5 m  t a l l  on the Debary 
Sand Pine Scrub. Isportance values are based on r e l a t i v e  
density and r e l a t i v e  frequency, F a l l ,  1977 .  



Relative Rank 
, . 

Figure 5 5 .  Dominance-diversity curves for trees  on the Debary Sand Pine 
Scrub. Importance values are baaed on re la t ive  density,  
rc lat ive  frequency and re lat ive  dominance, Fa l l ,  1977. 
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Figure 56.  Size-frequency d i s t r i b u t i o n  of sand p ine  t n the 

Debary Sand Pine Scrub s i t e .  
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Figure 57. Size-frequency d i s tr ibut ion  of myrtle oak on the 

Debary Sand Pine Scrub site. 
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Figure 58.  Dominance-diversity curve for shrubs 2 .5m t a l l  on the 
Route 50 Sand Pine Scrub. Importance values are based on 
re lat ive  density and re la t ive  frequency, Fal l ,  1977.  
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Figure 59. Dominance-diversity curve for trees on the Route 50 Sand 
Pine Scrub. Importance values are based on relative 
density, relative frequency and relative dominance, 
Fall, 1977. 
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Figure 60. Size-frequency distribution of live oak on the 

Route 50 Sand Pine Scrub site. 
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Figure 61. Size-frequency distribution of Chapman oak on the 

Route 50 Sand Pine Scrub site. 
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Figure 62. Size-frequency distribution of nyrtle oak on the 

Route 50 Sand Pine Scrub site. 
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Figure 6 3 .  Size-frequency d i s tr ibut ion  of rus ty  lyonia  on the 

Route 50 Sand Pine Scrub s i t e .  
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Figure 64 .  Dominance-diversity curves for  shrubs > . 5 m  t a l l  on the 
Route 405 Sans: Pine Scrub. ~rn~ortance-values are  based 
on r e l a t i v e  densi ty  and r e l a t i v e  frequency, Spring, 1978. 



Relative Rank 

Figure 65. Dominance-diversity curves for trees  on the Route 405 
Sand Pine Scrub. Importance values are based on re la t ive  
density , re lat ive  f reque11c.y and re lat ive  dominance, 
Spring, 19 78. 
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F i  grl re $7 . Dominance-diversity curve for shrubs i .5m on the Rockledge 
Sand Pine Scrub. Importance values are Lased on re lat ive  
density and relat ibe frequency, Fa l l ,  1378. 
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Figure 68.  Dominance-diversity curve f o r  t r e e s  on  t h e  Rockledge Sand 
P ine  Scrub. Importance val-ues a r e  based  o n  r e l a t i v e  
d e n s i t y ,  - . - l a t i v e  frequency and r e l a t i v e  dowinance, 
F a l l ,  19ia .  
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Figure 69. Size-frequency distribution of sand pine on the Rcckledgt~ 

Sand Pine Scrub siie. 
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! ; i ~ u r c  70. Size- frequency distribution of live oak on the Rockledge 

Send Pine Scrub site. 
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Figure 7 1 .  Dominance-diversity curve for shrah species  2 .5m t a l l  on 
the Wekiva Sand Pine Scrub. Importance values are based on 
re lat ive  density and re la t ive  frequency, Fal l ,  1978. 
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Figure 72. Dominance-diversity curves for trees on the Wekiva Sand 
Pine Scrub. Importance values are based on relative 
density, relative frequency and relative domi-nance. Fall, 
13?8. 
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Figure 73.Size-frequency distribution ,f myrtle oak on the 

Vekiva Sand Pine Scrub site. 
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Flgure 7 4 .  Size-frequency distribution of Chapman oak on the 

W ~ k i v a  Sand Pine Scrub site. 
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Figure 7 5 .  Dominance-diversity curve f o r  shrub s p e c i e s  , .5m t a l l  on 
the Dune Scrub. Iwortance  values are based on r e l a t i v e  
densi ty  and r e l a t i v e  frequency, F a l l ,  1977. 
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Figure 76 .  Dominance.-diversity curve for shrub species  .5m t a l l  on 
the Happy Creek Scrub. Importance values are based on 
re lat ive  density and re lat ive  frequency , Sununer, 1977. 
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Figure 77 .  Dominance-diversity curve for shrub species  2 .5m t a l l  
on the Route 3 Scrub. Importance values are based on 
re lat ive  density and re la t ive  frequency, Fali  , 1977. 
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Figure 7 8 .  Dominance-diversity curve for  shrub s p e c i e s  >_ .5m t a l l  on 
t h e  Wind Tower Scrub. Importance values are  based on 
r e l a t i v e  dens i ty  and r e l a t i v e  frequency, Summer, 1977 
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Dominance-diversity curve for  shrub species  > . 5 m  t a l l  
on t h e  Complex 34 Coastal Scrub. ~m~ortance-values are 
based on re lat ive  density and re lat ive  frequency, 
F a i l ,  1 9 7 7 .  
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Figurc 81 .  Sizc-frequency uistribution of myrtle. oak on the 

Conlplcx 34 Coastal Scrub s i t e .  
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t igure 53. SAZP-Frequency distributicn of l i v e  oak on the  

Complex 34 Coastal Scrub size. 
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Figure 83 .  Size-freauency distr ibution of sand l i v e  oak on tlri 

Complex 34 C ~ a s t a l  Scrub s i t e .  



F ~ R u ,  ,4 .  C minance-diversity curves for trees  on the Complex 34 
Cozistai Scrub. Importance valut-s are based on re,atlve 
den.+i t y ,  re lat ive  frequency and re lat ive  dominance, 
Fal l ,  1977 .  
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Ffpl lre  8 5 .  Dominance-diversity curve for  plants  on the bettch grid (zone 1 ) .  

Importance values  are based on the sum of r e 1 a t i . v ~  coverage and 

re la t i ve  frequency, summer, 1976. 
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Ffg~~r-e  96 .  Doninance-diversity curve for plants on the beach grid (zoje 2 ) .  

Importance values are based on the sum of re la t ive  coverage and 

re la t ive  frequency , sumner, 1976. 



Relative Rank 

F i ~ l l r e  87. Donindnce-diversity curve for plants on the LC 39-B beach si :e 

(comparable to  beach grid zone 1 ) .  Importance values are based 

on the sum of re la t ive  coverage and re la t ive  frequency, sumer, 



1 2 3 4 5 6 7 8 9  
Relative Rank 

F i ~ l l r e  88. Dominance-diversity curve for plants on the beach grid (zonc 3). 

Importance values are based on the sum cf relative coverage and 

relative frequency, sumner, 1976. 



Relative Rank 

Figure 89.  Dominance-diversity curve for plants f rozl the Coastal strand, 

Cape Canaveral, 1977 .  This stand is a counterpart to the Beach 

grid, zone 3 .  Importance values are based an the sum of relative 

coverage and relative frequency. 

4-274 



APPENDIX FIGURES 

SMALL MAMMAL POPULATIONS 
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Figure 90. 

The standard 8 x 8 grid with 64  trap stations. Grid area is  1.44 hectares. 



Figure 91. 

The arrangement of traps on the Happy Hammcl-k Grid. Fifty traps are 

locatcd on the ground and an additional 25 traps are pcsitf .d on . 
trees at a height of 5 feet. Grid area is 1.12 hectares. 



Figure 97. 

Format stet ement and f i e l d  data form 

for the small mama1 monitoring program. 
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Figure 96. Hean body weight of male cotton rats  on the Wisconsin 

Vi l lape grid, 1976. Braciets enclose a 95X confidence 

interval .  



Figure 97. Man body weight of male cotton r a t s  on the Wisconsin 

Village grid,  1977. Brackets enclose a 95% confidence 

interval .  Dot8 indicate body weights when sample was 

l e s s  than three. 



Figure 98. Mean body weight of female cotton rats on the Wisconsin 

Village  rid, 1976. Brackets enclose a 95% confidence 

interval. 



P i ~ u r e  99. Mean body weiplht of female cotton rat8 03 the Wisconrin 

Village grid, 1977. Brackets enclose a 95% confidence 

interval.  



Figure 100. b a n  body weight o f  male cotton mice on the Wiuconain Village 1 
I 

grid, 1976. Brackets enclose a 95X confidence interval .  Dots 
i. 
E 
i 
3 

indicate body weights when sample was l eas  than three. 1 
t 

- 1 -  I I I T I 1 I 1 
J F M A H J J A S O N D  



Figure 101. Mean body weight of male cotton mice on the Wisconsin , , 

1 
1 .  

Village grid, 1977. Brackets enclorci a 95% confidence . : )  , I .  
, , 

i " 

interval.  Dots indicate body weight.8 when rampls vu, 1 .  
l e s s  than three. 1 ' 



Figure 102. Mean body weight of male cotton mice on the Wisconsin 

Village grid, 1978. Brackets enclose a 95% confidence 

interval. Dots indicate body weights when sample was 

less than three. 



Figure 103. Mean body weight of male cotton r ice  on the Wisconsin 
* I 
\: , 

Village Grid, 1979. Brackets enclose a 95% confidence 

interval.  Dots indicate body weights when sample was l e s s  

than three. 



Figure 104. Mean body weigtrt o f  female cotton mice on the Wisconsin 

Village grid, 1976. Brackets enclose a 95% confidence 

interval .  Dots indicate body weights when sample w a s  

l e s s  than three. 



Figure 105. Wan body weight of female cotton mice on the Wisconsin 
L ,  

Village grid, 1977. Brackets enclose a 95% confidence . .  * *; 

interval.  Dote'indicate body weights when sample was 

less than three. 



aigure 106. Mean bady weight of female cotton mice on the Wisconsin 

Vil lage grid, 1978. Brackets enclose a 95% confidence 

interval .  Dots indicate body weights when sample was 

l e s s  than three. 



Figure 107. Mean body weight of female cotton mice on the Wisconsin 

Village grid, 1979. Brackets enclose a 95% confidence . 
interval.  Dots indicate body weights when sample was 

less than three. 
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i f ,  

Figure 11.7. Mean body w i g h t  of male cotton mice on the Happy 

Hammock grid, 1976. Brackets enclose a 95% confidence 

interval .  



Figure 118. Mean btdy weight of m ~ ? e  cotton mice on the Happy 

Hamock grid, 1977. Brackets enclose a 3% conf ldence 

interval .  Dots indicate body weights wher. aample was 

less than three. 



Figure 119. Mean body weight of male cotton mice on the Happy 

Hammock gtid,  1978. Brackets enclose a 95% 

confidence interval.  Dots indicate body weights 

when sample was 1 l e s s  than three. 



Figure 120. Mean body weight of male cotton mice on the Happy 

Hammock grid, 1979. Brackets enclose a 95% confidence 

interval .  Dots indicate body weights when sainple was 

l e s s  than three. 



Figure 121. Mean body weight of female cotton mice on the Happy 

Hamack * { ? t i ,  i 9 i6 .  Erackets enclose a 95% confidence 

interval. 



Figure 122. Mean body weight of female cotton mice on the Happy 

Hammock grid, 1917. Brackets enclose a 95% confidence 

interval .  Dots indicate body weights when sample was 

l e s s  than three. 



Figure 123. k a n  body weight of female cotton mice on the Happy 

Hamck gtid, 1978. Brackets enclose 8 95% confidence 

interval.  Dote indicate body w e i & t s  hen sarplc was 

less than three. 



Figure 124. Hean body weight of female cotton mice on the Haypy 

Hamock grid, 1979. Bracket .. enclose a 95% 

confidence i n t e n d .  Dots indicate body wei*  w 

when sample was less than three. 













Figure 130. Mean body weight of male cotton rats on the beach 

grid, 1976. Brackets enclose a 95% confidence 

interval.  Dots indicate body weights when sample was 

less than three. 



Figure 131. Mean body weight of male cotton r&ts on the beach 

grid, 1977. Brackets enclose a 95% confidence 

interval .  Dote indicate body weights when s ~ m p l e  was 

less than three. 



Figure 132.  Mean body weight of female cotton rats  on the beach 

grid, 1976. Brackets enclose a 95% confidence 

interval .  Dots Indicate body weights when sample was 

I ~ s s  than three. 



Figure 1:3. Mean body weight of female cot~rrn rats on the beach 

grid,  1977.  bracket^ enclose a 95% confidence 

interval .  tots indicate body weights when sample was 

less than three. 



Figure 13!1* nenn b ~ ~ d y  weight of male beach mice on the beech 

grid,  1976. Brackets enclose a 95% confidence 

interval .  



Figure 135. Wean body weight of male beach mice on the beach 

grid, 1977.  Brackets enclose a 95% confidence 

interval. M t s  indicate body weights when sample 

was less than three. 



Figure 136. Mean body veight  of male beach mice on the beach grid, 

1978. Brackets enclose a 95% confidence interval .  

Dots indicate body weights when sample was l e s s  t..an three. 



Mgure 137. k k d y  weight of male beach mice on the beach grid, 

1973. Brackets tncZose a 95% confidence Interval. 



Figure 133, Mean body weight of feltale beach mice on the beach 

grid,  1976. Brackets enclose a 952 confidence 

interval .  

0 T I 1 - -1-7 
J F Y A Y  d A 8 D N D  



Figure 239. Mean body weight of female beach mice on the beach 

grid, 1977. Brackets enclose a 95% confidence 

Interval. Dots indicate body weights when sarple  was 

less than three. 



Figure 140. &an body weight of  female beach mice on the beach grid, 

1978. Brackets enclose a 95% confidence interval.  Dots 

indicate body weights when sample w a s  l e s s  than three. 



Figure 141. Hean body weight of femnle beach dce  on the beach grid, 
* .. 

1979. Brackets enclose a 95% confidence interval.  - 4  -. I 



Figure 142. Mean body weight of male cotton mice on the beach grid, 

1977. Brackets enclose a 95% confidence interval .  Dots 

indicate boL- w e l g h t s  when sample was less than three. 



Figure 143. Mean body weight o f  mele cotton mice on the beach 

grid, 1978. Brackets enclose a 95% confidence 

interval.  Dots indicato body weights when sample 

was less than three. 



Figure 144. Mean body weight of male cotton mice on the beach 

grid, 1979. Brackets enclose a 95% confidence 

interval.  



Figure 145. Mean body weight of female cotton mice on the beach grid, 

1977. Brackets enclose a 95% confidence interval.  Dots ., 
indicate body weights when sample was l e s s  than three. 



Figure 146. Mean body weight o f  female cotton mice on the beach grid, 

1978. Brackets enclose a 95% confidence interval.. Dots 

indicate body weight when sample was less than three. 



Figure 147. Mean body weight of female cotton mice on the beach grid, + 

1979. Brackets enclose a 95% confidence interval.  . J 
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Flgure 159. Mean body weight of male cotton rats  on the dune scrub 

grid, 1976. Brackets enclose a 35% confideuce 

interval. 



Figure 160. Mean body weight of male cotton rats  on the dune scrub 

grid, 1977. Brackets enclose a 95% confidence 

interval .  Dots indicate body weight when sample was 

l e s s  than three. 



Figure 161. Mean body weight of fcmd Jtton rats  on the dune scr ~b 

grid, 1976. Brackets enclose a 95X confidence 

Interval.  Dots indicate body weights when sample was 

l e s s  than three - 



Fip,ule 162.  Mean body weight of femalr cotton rats  un the luqe scrub 

grid, 1977. Brackets enclose a 95% confidence 

interval .  Dots indicate body weights when sample waa 

l e s s  than three. 



irgure 163. Mean body weight of female cotton rats on the dune 

scrub, 1978. Brackets enclose a 95% confidence - . 
interval. b t s  lndicate body weight when sample was 

less than three. 



Figure 164. Mean body weight of male beach mice on the dune scrub 

grid, 1976. Brackets enclose a 95% confidence 

interval .  Dots indicate body weights when sample w a s  

l e s s  than thtee .  



Figure 165. Mean body weight of male beach mice on the dune scrub 

grid,  1977.  Brackets enclose a 95% confidence 

interval .  Dots Indicate body weights when s ~ l e  vss 

less than three. 



Figure 166. Mean body weight of male beach mice on the dune 

scrub, 19 78. Brackets enclose a 95% con£ idence interval.  

Dots indicate body weights when sample was leu8 than 

three. 



Figure 167. Wan body wei&t of male beach mice on the dune scrub, I 

1979. Brackets enclose a 95% confidence interval .  Dots ,; 

indicate body weight when sample was less than three. 



Figure 1 c .  Mean body weight of female beach mice on the dune 

scrub grid, 1976. Brackets enclose a 95% confidence 

interval .  Dots indfcate body weights when sample was 

l e s s  than three. 



Figure 169. Mean body weight of female oeech mice on the dune 

scrub grid, 1977. Brackets enclose a 95% confidence 

interval .  Dots indicate body w e l a t s  when sample vaa 

l e s s  than three. 



Figure 170. Keen body weight o f  female beach mice on the dune scrub, 

1978. Brackets enclose a 95% confidence interval .  Dots 

indicate body weight when sample was less than three. 



Figure 171. Mean body weight o f  female beach mice on the dune scrub, 

1979. Bracket, enclose a 95% confidence interval. Dots * 

indicate body w i g h t s  when sample was less than three. 



Figure 172.  Mean body weight of male cotton mice on the dune scrub, 

1977. Brackets enclcse a 95% confidence interval .  

Dots indicate body weights when sample was l e s s  than 

three. 



Figurc 17;. Mcan body weight of male cotton mice on the  dune scrub, 

1978. Brackets enclose a 95% confidence interval .  Dots ,' 

indicate body weight when sample was less than three. 



Figure 1.74. Mean body weight of male cotton mice on t h e  dune scrub, 

1979. Brackets enclose a 95% confidence interval.  Dots 

indicate weights when sample was leas than three. 



1:igure 175.  Mean body weight of female cot ton mice on the dune s c r u b ,  

1977.  Brackets enclose a 95% confidence interval. Dots 'I ' 

indicate body weights when sample was less than three. 



Figure 1 7 6 .  Mem body weight uf female catton mice )n the dune scrub, 

1978. Brackets enclose a 95% confidence interval .  Cats 

indicate body veight when s a ~ p l e  was l e s s  thar thrce. 



Figure 177. Mean body weight of female cottan uric€ on the dune scrub, 

1979. Brackets enclose a 95% confidence interval. Dots ,, 

indicate body weight when sample was less than three. 















SPECIES LISTS M R  THE 

PLANT STUDY AREAS 



Happy Hammock 

Canopy Trees 

Sabal palmetto (Walt.) Lodd. ex  S h u ~ t e s ,  Cabbage Palm 
Quercus v i rg in l ana  M i l l .  Live Oak 
C e l t i s  l a ev iga t a  Willd. Hackberry, 
Querccs l a u r i  f o l i a  Michx. Laurel  Oak 
Acer rubrum var.  t r i d e n s  Wood, Southern Red Maple. 
Acer negundo L. Box Elder  
iJlmus americana L., !Jhite o r  American Elm 

Sub-canopy Trees 

Ficus aurea Nutt, Shangler f i g  
Ci t rus  s i n e n s i s  (L.) Osbeck, Sweet Orange 
Moms rubra L. Red Mulberry 
Myrsine guianensis (Aubl . ) Kuntze 
Ardis ia  esca l lon io ides  Schlecht . and Cham. Marlberry 
Nect andra coriacea (Sw . ) Grieseb . Lancewood 
Myrcianthes f ragrans (Sw . ) McVaugh 
Cornus foemina Mill. S t i f f  Cornel 
Persea p a l u s t r i s  (Raf .) Sarg. Swaiap Bay 
Myrica c e r i f e r a  I,. Wax Myrtle 
Juniperus si1;cicola (Small) Bai ley,  Southern Red Cedar 
I l e x  cass ine  var.  c a s s ine  L. Dahoon 
Eugenia e x i l l a r i s  (Sw . ) Willd. White Stopper 
Fo r r e s t e r i a  segregata  (Jacq.) Krug 6 Urban, F lor ida  P r ive t  

Shrubs 

Leucothoe popul i fo l ia  (Lam.) Mppel  Leucothoe 
Psychotria nervosa S d .  Wiid Coffee 
Paychot r i a  su1z:lerI Small Wild Coffee 
Baccharis glomeruli f l o r a  Pers . Groundsel Tree 
Bumelia (Michx.) Vent. var .  r e c l i n a t a  

Sub-shrubs 

Rivinii humilis L .  Rouge Plant 
Kosteletzkya v i rg in i ca  (L.) P re s l  ex Gray, S a l t  Marsh Mallow 
Verbena scabra vahl 

Nephrolepis c o r d i f o l i a  (L.) P r e s l  Boston Fern 
Nephrolepls e x a l t a t a  {L .) Schott  Boston Fern 
Thelypter i s  normalis (C. Chr.) Moxley 
Thelypter i s  i n t e r rup t a  (Fee) Schelpe var .  ve r s i co lo r  (R. S t .  John) A. R. Smith 
The11 p t e r i s  palust  r i s  Schott  
Dryopteris ludoviciana (Kunze) Small, Shield Fern 
Psilotum nudum (L.) Beauv. Whlsk Fern 
Acrostichum danaeaefolium Langsd. 6 Fisch. Leather Fern 



Happy Hammock 

Arisaema t r iphyl lum (L.) Schott  Jack  in t h e  Pu lp i t  
Ponthieva racemosa (Walt.) Hohr, Shadow Witch 
Habenarie adontopetala  (Reichenb. F.) Small 
Andropogon v i rg in i cus  var. glomeratus (Walt. ) BSP Beard Grass 
Panicm j o o r i i  Shul tes  
Oplismenus s e t a r i u s  (Lam.) Roem. 6 Schul tes  
Boehmeris cy l ind r i ca  (L.) %I, Button Hemp 
Pluchea cacphorata (L.) DC. Marsh F l ~ a b a n e  
Cicuta maculata L. Water Hemlock 
Polygonum hy dropipero i d e s  Michx. Knotweed 
Samlus  parv i f lo rus  Ref. Pineland Pimpernel 
Hydrocotyle m b e l l a t a  L. Marsh Pennywort 
Pontederia cordata  var.  cordata  L. Pickerelweed 
Cynoctonum mi t reo la  (L .) B r i t t  . Mittemrt 
Pavonia sp in i f ex  (L.) Cav. 
Lactuca graminifol ia  Michx. Le t tuce  
Rhynchospora mil iacea (Lam.) Gray Beak Rush 
Panicum dichotomif lorum Mlchx. 
Panicum ci l ia turn E l l .  
Verbes1r.a l a c i n i a t a  (Poir .  ) Nutt . Crownbeard 
Cyperus tetragonus E l l .  

V l  nes - 
Toxicodendron radicans (L.) Kuntze ssp.  Poison Ivy 
V i  t is ro t  undi fo l ia  Michx. Muscadine Grape 
V i t i s  a e s t i v a l i s  Michx. Summer Crape 
Parthenocissus quinquefol ia  (L.) Planchon, Vi rg in ia  Creeper 
Aster  carol inianus Walt. 
Vicia f lo r idana  S. Watts Vetch 
Ipornoea a lba  L. Moon Flowers 
Melothria pendula L. Creeping Cucumber 
Cynanchum scoparium Nutt. Leaf less  Cynanchum 
Smllax bona-nox L. Green Br ie r  
Mikania scandens (L.  ) W i l  l d .  Climbing Hempwe~d  
Matelea suberosa (L.) Shinners. 
l 'aleriana scabra L. var.  scabra 

Epiphytes 

T i l l ands i a  usneoides (L.) Spanish Muss 
T i l l ands i a  u t r i c u l a t a  L ,  Ball Moss 
Polypodium polypodioides (L.) Sm. Golden Polypody 
Encycl i a  tampensis (Licdl .  ) Orchid 
V i t t a r i a  l i n e a t a  (L.) Sm. 
Campyloneurum p h y l l i t i d i s  (L.) P re s l  



TNDIAh' RIVER HAMM)Q( (MAINLAND) 

Canopy Trbes 

Fraxfnus tomentosa Michaux f .  Red o r  Fumpkin Ash 
Quercus l a u r i f o l i a  Michx. Laurel Oak 
Acer rubrum var .  t r i dens  Wood, Southern Red Maple 
Xagnolia virginiana L. Sweet Bay 
Sabal palmetto (Walt.) Lodd. ex Shultes  Cabbage Palm 
Magnolia grandi f lora  L. Bull  Bay 
Ulmus americana L., American Elm 
Quercus virginiana var. v i rg in iana  Mill. Live Oak 

Sub-canopy Trees  

Nectandra coriacea (Sw. ) Grieaeb. L a n c m o d  
Carica pnpaya L. Papaya 
Persea borbonia (L.) Spreng, Red Bay 
Persea p a l u s t r i s  (Raf.) Sarg. Swamp Bay 
Myrcianthes f ragrans (Sw. ) McVaugh 
Morus rubra L. ~ e d  Mulberry 
Mospyros v i rg in iana  L. Persirmwn 
Zsnthoxylwn fagara (L.) Sarg. Wild Lime 
Zanthoxylum clava-hercul is  L. Hercul ?s Club 

Shrubs 

Chiococca a lba  (L.) Hitch 
Asimina pa rv i f lo ra  (Mlcha~x.) Dunnal Dwarf Pawpaw 
Psg;Sotria su l zne r i  Small Wild Coffee 
Psychotria nervosa Sw. Wild Coffee 
Serenoa repens (Bar t l . )  Small Saw Palmetto 
Osmanthus america.~us (L .) Gray, Wild Olive 
Lyonia f erruginea ( ~ a l t .  ) Nutt . Rusty Lyonia 
Cal l icarpa americana L. Beauty Berry 
Ardisia esca l lon io ides  Schlecht . 6 Cham. Marlberry 
Myrsine guianensis (Aubl.) Kuntze 
Ruow.; t r i v i a l i s  Michx. Southern Dewberry 

Herbs 

Thelypter is  i n t e r ru? t a  (Wild.) Iwatsuki 
The1ypteri.s nor,:?lis ( C .  Chr.) Moxley 
Thelypter is  qunirangular is  (Fee) Schelpe var.  -- vers ico lor  (R. S t .  John) A.R. Smith 
Slechnum serrulatum Richard 
Nephrolepis co rd i fo l i a  Pres l .  Boston Fern 
Psi1 otum nudum (L.)  Beauv. Whisk F e n  
P t e r i d i ~ m  aquilinum (L.) Sadebeck Bracken Fern 



I N D I A N  RIVER IUMXlCK 

Herbs 

Cllasmanthium s e s s i l  i f lo rum (Po i r . )  Vates 
Panicum c i l i a tu rn  E l l .  
Panicum j o o r i i  S h u l t e s  
Rhynchoapora m i l i a c e a  (Lam,) Gray Beak Rusi, 
Pontedar ia  c o r d a t a  var .  c o r d a t a  L.  Pickerlweed 
Oplismenus s e t a r i w  (Lam.) Rcem 6 S h u l t e s .  
'Jerhesina l a c i n i a t a  ( P o i r . )  Nutt .  Crown Beard 
Cicuta  mexicana C. ti R. Water Hemlock 
S c l e r i a  t r i g l o m e r a t a  chaux. 
Rivina humi l i s  L. !tot-ge P l a n t  

Vines - 
I p o m e a  a l b a  L. Moon E ~ o w e r s  
V i t i s  r o t u n d i f o l i a  Wchx. Muscadine Grape 
V i t  is a e s t i v a l i s  Y:-chx. Summer Grape 
Yd!iania scandens (L ) Willd.  Climbing Hempwood 
Gelsimium serrpervirens (L. ) Aiton f . Yellow Jessamine 
Cynatichum I aeve Michatx. Persoon Milkweed 
Toxicodentron r s d i c a n s  (L.) Kuntzc s sp .  Poison Ivy 
Smilax bona-nox L .  G r ~ c n  B r i e r  

Epiphytes 

Po lypd ium polypodioides  (L.) Watt, Resur rec t ion  F e n  
Poiypodiutn plumula H u m b .  6 Bonpl. ex  Willd.  
Encycl ia  tampensis (Lindl . )  Orchid 
T i l , .mds ta  usneoides L. Spanish b s s  
TI l l a n d s i a  u t r i c u l a t a  L. 
T i i l a n d s i a  r e c u r v a t a  L. B a l l  MOSS 
Phlebadiuia aureum (L .  ) Sm. Golden Polypody 



Canopy Trees 

Quercus v i r g i r ~ i a n a  var.  v i rg infana  Mill .  Live Oak 
Quercus v i rg in i ana  var.  aaritim (hichx.) Sarg. 
Quercus l a u r i  f o l i a  Michx . Laurel  Oak 
Carya g labra  (Mill .)  Sweet 
Juniperus s i l i c i c o l a  (Small) Bailey, Southern Red Cedar 
Sabal palmetto (gait.) Lodd. ex Shul tes ,  Cabbage Palm 
Magnolia grandi f lora  L. B u l l  3ay 

Sub-canopy Trees - 
Zanthoxylum clava-herculia L . Hercliles Clvb 
Morus rubrb L. Red Mulberry 

Shrubs 

I l e x  ambigua (Michx.) Chapc. 
Veccinium stamineum var.  caesiun L.  Gooseberry 
I l e x  vomitoria A i t .  Yaupon 
Cal l icarpa  americana L .  Beauty Berry 
Osmanthus americanc~s var.  americanus (L.) Gray, Wild Olive 
Serenoa repens (Bart r. ) Small Saw Palne t to  
Yyrica c e t i f e r c  L. Wax Myrtle 
Lyonia ferruginea (Walt.) Nutt. Rusty Lyonia 
Amorpha l r u t i c o s a  L. 
I.-in,i?r, pa t v i f l o r a  (Michaux. ) Dunnal, Dwarf Pawpm 

Y erbs 

Andropogon v i rg in icus  L . Broom Sedge 
S c l e r i a  t r ig lomera ta  Michaux. 
Chasmnthium s e s s i l i f l o m a  (Poir . )  Yates 
Cnidoscolus s t im-dosus (Mich:;.) Engelm 51 Gray, Tread So f t l y  
Verbesina l a c i n i a t a  ("lir. ) Nutt Crmn Beard 
Vernonia g igan te l  (Walt.) Trc l .  Ironweed 
Solidngo arguta  Aiton. Goldenrod 
Panicum j O O ~  j i Shultes  
Panicum ciliaturn o r  lancearium E l l .  
Valeriana scabra L.  var. scabra  

Vines - 
S d l  ax bona-nox L. Greenbrter 
Sadla:: au r i cu l a t a  Walt. Greenbrier 
Campsis radicans (L.) Seemann Trumpet Vine 
l l fc is  a e s t i v s l i s  Michx. Sumner Grape 
Toxicodend ron radicans (L.  ) Kuntze ss ., . Poidon Ivy 
Parthenocissus quinquefol ia  (L.) Planchon. Vi rg in ia  Creeper 
Calac t ia  e l l i o t t i i  Nd t t a l l .  
Ipomea alba L .  Moon Flowers 
Phaoeolus polystachios  L. 3SP 
fpomoea tuba (Schlect)  G .  Don, Moon Vine 



koss' HAMMOCK 

Epiphytes 

Epidendrum conopoeum R. Browne 
Polypdium polypodiaides (L . ) Watt Ressurect ion Fern 
L'hlzbodium aureum (L.) Sm, Golden Polypdy 
TillanCsia usneoides L.  Saanish Moss 
Til landsla utriculata L .  
Ti l lands is  recurvata L .  Bal l  Moss 
Tillandsia setbcea Sw. 
Vittaria lineata (L.) Sm. 
Encyclia tampenr is ( L i n w  Orchid 



BLACK HAmOCR 

Canopy Trees 

C e l t i s  l a ev iga t a  Willd. Sugar Berry 
Fraxlnus tomentosa nichaux. f. Red Ash 
Sabal palmetto (Walt .) Lodd u Shul tes  Cabbage Palm 
Caxya aqua t ica  (Michx. f.) htt. Water Wckory 
Acer rubrum Wood, Southern Red h p l e  
Liquidambar s t y r a c i f l u a  L. Weet Gum 
Quercus l a u r i f o l l a  var .  hea ispher ica  Michx, Willow Oak 
Nyssa s y l v a t i c a  marsh. var.  -- b l f l o r a  (Walt.) Sarg. Black Gum 
Ulmus americanus L. White or Aaerican Elm 
Megnolia v l rg in i ana  L. Sweet Bay 
Taxodium d i s r f c h d ( L . )  Bichard Bald Cypress 
Juniperus s i l i c i c o l a  ( 1  B a i l e y  Southern Red Cedar 

Sub-Ca~opy Trees 

Saducus  simpsonii  Rehder, Southern Elderberry 
C i t r u s  s i n e n s i s  (L.) Osbeck, Sweet Orange 
Persea p a l u s t r i s  (Raf.) Sarg. Swamp Bay 
I l e x  cass ine  L. Dahoon 
Morus rubra L. Red Mulberry 
Cornus Florida L. Flowering Dogwood 

Rivina humil is  L. Rouge Plant 
Psychot r i a  nervosa Sw. 
Urena loba t a  L. Caeser Weed 
Cal l icarpa  americana L. Beauty Berry 
Rhapidophyllum hys t r i x  (Pursh) Wendl . 6 Drude Needle Palm 
Ardis ia  esca l lon io ides  Schecht & Cham. Marlberry 
Baccharis g lomerul i f lo ra  Pers.  Groundsel Tree 
I t e a  v i rg in i ca  L. Vi rg in ia  Willw 

Herbs 

Thelypter i s  den ta ta  (Forsk.) E. S t .  John, Downy Shield Fern 
Thelypter i s  mariana 
Blechnum serruiatum Richard 
Nephrolepis c o r d i f o l i a  Presl .  Boston Fern 
Acrost ichum datlaeaefolium Langsd. C Fisch. Leather  Fern i 

Thelypter i s  interrupts (Fee) Schelpe var. ve r s i co lo r  (R. S t .  John) A. R. Smith 
I 

The lypter i s  normalis (e. Chr. ) Moxley 
k n n s t a e d i a  b ip inna ta  Maxon, Hay-scented Fern 
Osmunda cinnamomea L. Cinnamon Fern 
Nephrolepis b i s e r r a t a  Schot t  Boston Fern 

ORIGEAL PAGE IS 
OF POOR QY4LITY 



Herbs - 
Oplis#nus s e t a r i u s  (Lab.)  Roere 6 Shult-  
P a n i c m  j o o r i i  S h e l t e s  
Saururus cernuus L. L iza rd ' s  T a i l  
Rhynchospora i.;lundata i0akes) Fern. Beak Rush 
Rhynchospora miltacea (Lam.) Gray Beak Rush 
Ponteder ia  corda ta  L . Pickerelweed 
Tradescan t ia  L. Spiderwort  
Arisaema t r iphyl luar  (L.) Scho t t  J a c k  i n  t h e  P u l p i t  
Habenaria odontopeta la  (Riechemb. f .  ) Small 
Verbeeina l a c i n i a t a  (Poir . )  Nutt. Crown Beard 
Lycopus r u b e l l u s  b e n c h  
Rubus t r i v i a l i s  Mlchx. Southern Dewberry 

Vines - 
Cynanchum scopar iun  Nutt . L e a f l e s s  Cynanchum 
Mikania scandens (L . )  Willd. Climbing Hempreed 
Smilax bona-nox L.  Greenbr ier  
Toxicodendron radicans  (L.) Runtze s sp .  Poison Ivy 
Hate lea  suberosa  [L.) Shinners  
V i t i s  r o t u n d i f o l i a  Michx. Muscadine Grape 
V i t i s  a e s t i v a l i s  Michx. SuPrmer Grape 
Cynanchum laeve Hichaux. Persoan Hilkweed 
k l o t h r i a  pendula L. Creeping C u c u d e r  
Apios americana Medicuq Po ta toe  Bean 
Par thenocissus  q u i n q u e f o l i a  (L.) Planchon. V i r g i n i a  Creeper 
Clematis c r i s p a  L. 
Momordica charant  !.a L . Wild Balsam Apple 
Decumeria ba rbara  L. Climbing Hydrangea 
Epiphytes 

T i i l a n d s i a  fa;cic.~Lata Sw. 
T i l l a n d s i a  usneotdes L. Spanish Moss 
T i l l a n d s i a  recurbYata  L .  B a l l  Moss 
T i l l a n d s i a  s e t a c e a  Sw. 
Ti1  l a9ds ia  u t  r i c u l a t a  L .  
T i l l a n d s i a  s i m ~ r l a t a  Small 
Poly podium pc>ljpodioides (L.  ) Watt. Resurrect  ion Fern 
Polypodiilm plumuln Hui~nb. ti Bonpl. ex  Willd 
C i ~ m p y  1 oneu rum phy 11 i t  i d i s  (L . ) Pres  1. 
Kncy 1 i a tampens l s ( n d .  ) Orchid 
Vi t tar ic l  l i r ~ e a t s  L . )  Sm. 
Phlchodium aureum (L .  ) Sm. Golden PoLypody 



Trees - 
Zanthoxylum fagara (L.) Sarg. Wild Lime 
Quercus v i rg in iana  var. viqlnian.  M11. Live Oak 
Pemea borbonia (L.) Spre- Red Bay 
Sabal p a l r e t t o  (Walt.) 'add ex Shul tes  Cabbage Palm 
Juniperus s i l i c i c o l a  (Small) Bailey. Southern Red Ctdrr 
My r c i  anthes f ragrans (Sw. ) NcVaugh 
C i t r u s  s i ncns i s  (L.) Osbeck, Sweet Orange 
Ce l t i s  l aev iga t r  Willd. Hackberry 
Pnmus caro l in iana  Alton, Carolina Laurel Cherry 
Quercus l a u r i  f o l i a  Michx. Laurel Oak 
h r u s  rubra L. Red h l b e r r y  
Hss t ichodendron foe t  i d i sa imm (Jacq . ) Cmnquist , Wild Ma8 t i c  
Exothea paniculata  (Juss. ) Radlk. Inkwood 

Shrubs 

Sageret ia  minut i f lora  (Mchx.) Hohr, Buckthorn 
I l e x  vomitoria A i t .  Yaupon 
Fores t ie ra  segregata  (Jacq.) Krug 6 Urban, Flor ida Pr ive t  
Ardis ia  escal lonioides Schlecht & Cham Marlberry 
Xlmenia americana L. Tallowwood 
Psychot r i a  nervosa Sw. 
Amyris balsamf f e ra  L.  Balsam Torchwood 
Eugenia a x i l l a r i s  (Sw. ) Willd. White Stopper 
Serenoa repens (Bart r. ) Small Saw Palmetto 
Schinus te reb in thefo l  i u s  Raddi , Brazian Pepper Tree 
Myrsine guianensis (Aubl.) Kuntze 
Cal l icarpa americana L. Beauty Berry 
Erythrina herbacea L. Coral Bean 
Myrica c e r i f e r a  L. Wax Myrtle 
Chiococca alba (L.) Hitchc. 

Herbs 

Pavonia sp in i f ex  (L.) Cav. 
Rivina humilis L. Rouge Plant  
Sa lv ia  coccinea Buchoz Sage 
Poinse t t ia  cyathophore (Murray) K1 .  C Gke 
Oplismenus s e t a r i u s  (Lam. ) Roem 6 Shultes  
Panicum j o o r i i  Shultes 
Cnidoscol us s t  imulosus (Michx.) Engelm & Gray. Tread Sof t ly  
Cyperus tetragonus E l l .  
Comlrl Lna d i f  fusa Bum. f .  Dayflower 
Verbesinn l a c i n i a t a  (Poir . )  Nutt. Crown Beard 



CASTLE WINDY HAMKICK 

V i  nes - 
M k a n i a  scandens (L. ) Willd. Climbing Hempreed 
Cynmchum scoparium Nutt. L e a f l e s s  Cynu~chum 
Vitie r o t u n d i f o l i a  Wchx. Hu8cadine Grape 
Toxicodendron rad icans  (L.) Kmtte ssp. Poison I q  
k t a l e a  suberosa  (L. ) Shinners  
Smilax bona-nox L. Creenbr ie r  
Smilax sp .  L. Creenbr ie r  
V i t i s  a e s t i v a l i s  Mchx. Summer Crape 
k l o t h r i a  pendula I.. Creeping Cucumber 

Epiphytes 

T i l l a n d s i a  usneoides L. Spanish Koss 
T i l l a n d s i a  recurva ta  L. Ball Moss 
T i l l a n d s i a  u t r i c u l a t a  L. 
Polypodium polypodioides (L.) Watt, Resur rec t ion  Fern 
Epidendrum conopsem R. Browne 
Encyclia tampensis (L ind l . )  Orchid 
Vittsric l i n e a t a  (L.) Sm. 
Phlebodium aureum (L.)  Sm. Golden Polypody 



JUNIPER HNW.l(X 

Canopy Trees 

Carya aquat ica  (michx. f.) Nutt. Water Hickory 
Quercus virginian: H i l l .  Live Oak 
Sabal palmetto (Walt.) Lodd. ex Shultee Cabbage Palm 
Fraxinus tomentosa Mchaux. f .  Red o r  Pumpkin Ash 
Magnolia grandi f lora  L. B u l l  Bay 
Celt  is l aev iga t a  Willd. S q a r b e r r y  
Juniperus s i l i c i c o l a  (Small. ) Bailey Southern Red Cedar 
Carya g labra  ( M l l . )  Sweet 

Sub-canopy Trees 

Prunua caro l in iana  A i  ton. Carol ina Lai:rel Cherry 
Viburnum obovatum k'alt. Black Haw 
I l e x  vomitoria A i t .  Yaupon 

Shrubs 

Erythrini! herbacea L. Coral Beans 
Serenoa repens (Bartr .  ) Seal1  Saw Palmet t o  
Cal l icarpa  americana L. Beauty Berry 

Herbs - 
Ruell ia  ca ro l in i ens i s  (J. F mi) Steud 
S e t a r i a  macrosperma (Scribn. 6 Merrill) Schum Foxta i l  Grass 
Oplismenus s e t a r l u s  (Lam.) Roem 5 Shultes  
Chasmanthiurn s e s s i l i f l o r u m  (Poir.)  Yatea 
Phyllanthus t ene l lu s  Roxb. 
Cyperus te t ragonus E l l .  
Coamelina e r e c t a  (Michx.) Fern. Day Flower 
Hedyotis procuabens (J. F. Gmel.) Fosberg, Innocence 
Blechnum serrulatum Richard 
Panicum j o o r i i  Shul tes  
Panicum t r i fo l i um Nash 
Cyperus polystachyos Rottb. var. t exens is  (Torr. ) Fern. 
Elephantopus caro l in ianus  Willd. Elephant's Foot 
Verbesinn l a c i n i a t a  (Poir . )  Nutt. C r a m  Beard 
Polymnia uvedalia L. ,  Bears Foot 

Vines 

Smilax bone-nox L. Greenbrier 
Mikania scandens (L.) Willd. Climbing Hempwood 
Partheno c1ss.s quinquefol ia  (L. ) Planchon. Virginia  Creeper 
Toxicodendron radicans (L.  ) Kuntze ssp.  Poison Ivy  
V i t i s  ro tundi fo l ia  Michx. Muscadine Grape 
Matelea suberosa (L.) Shinners 



JUNIPER MMKl (X  

Epiphytes 

Ti l lanbia  utriculata L.  
Tillandsia wneoides L.  Spanish b a s  
Tillandsia recurvata L.  Ball Pbss 
Polypodium polypodioides (L.) Walt, Ressurection Fern 
Phlebodium aureum (L. )  Sm. Golden Polypody 
Encyclia tampenais (Llndl.) Orchid 
Harrisella porrecta (Reichen. f . )  Fawc 6 Rendle. 



W C K  ON RT. 3 

Canopy Trees 

Quercue v i rg in iana  var. v i rg in iana  Rill .  Live Oak 
Ulanm americana L. White or American Elm 
Sabal palmetto (Walt. ) Lodd. ex Shul tes  Cabbage Palm 
Cel tis laeviga ta  Willd. Sugarberry 
Krugiodendrum ferreum (Vahl) Urban, Black Irontood 

Sub-canopy Trees 

Quercus n igra  L. Water Oak 
Morus rubra L. Red Mulberry 
Ci t rus  s i n e n r i s  (L.) Osbeck, Sweet Orange 
Cornus foemlna M i l l .  S t i f f  Come1 
Persea p a l u s t r i s  (Raf .) Sarg. Swamp Bay 
Prunus caro l in iana  h i ton ,  Carollrla Laurel Cherry 
Ardis ia  esca l lon io ides  Schlecht 6 Charm. Harlberry 
Myrcianthes fragrans (Sw.) McVaugh 
Myrsine guianensis (Aubl.) Kuntzo, 
Myrica c e r i f e r a  L. Wax Myrtle 

Shrubs 

Psychotria su l zne r i  Snnll  Wild Coffee 
P s y c h ~ t r i a  nervosa Sw. Wild Coffee 
Urena l cba t a  L. Caesar Weed 
I l e x  vomitoria A i t .  Yaupon 
I l e x  glabra (L .) Gray, Gallberry, Inkberry 
Sageret ia  minut if lora  (Michx.) Mohr, Buckthorn 
Cal l icarpa  amel icana L. Beauty Berry 
Baccharis glomerul i f lora  Pers. Groundsel Tree 
Erythrina herbacea L. Coral Beans 
Rubus t r i v i a i i s  Michx. Southern Dewberry 

Pteridium aquilinum (L.) Sadebeck Bracken Fern 
Asplenium platyneuron (L.) Oakes Spleenwort 
Acrostichum danaeaefolium Langsd. 6 Fisch. Leather Fern 
Blechnum serrulatum Richard 
Woodwardia v i rg in i ca  ( L . )  Sm. ChaALi Fern 
Osmunda clnnammea L. Cinnemon Fern 
Thelypter is  normalis (C. Chr.) Moxley 
Oplismenus s e t a r i u s  (Lam.) Roem 6 Shultes  
Panicum j o o r i i  Shul tes  
Par.icum ciliaturn E l l .  
Erecht i tes  h i e r a c i f o l i a  (L.) Raf. va r  h i e r a c i f o l i a  
Cyperus t e t  ragonus E l l .  



WMMDCK ON RT. 3 

Herbs - 
Cyperus polystachyos k t t b .  var. texensis (Torr.) Fern 
Boehmeria cylindrica (L.) Sv. Button Hemp 
Scler ia  trlglomcrata Mchaux. 
Habenario odontopetala (Reichenb. f . )  Small 
Panic- dichotomif lo- Michx. 
Carex lupulina Muhl, ex Schk. Sedge 
Hydrocotyle umbellata L. Marsh Pemywort 
Cynoctonum mitreola (L.) B r i t t .  Mi t t ewor t  
Andropogon virginicus var. glomeratus (Walt. ) I:'? Beard Graae 
Verbena t aatpensis Nash Vervain 

Vines - 
Mikania scandens (L.) Willd. Climbing Hempweed 
V i t i s  routundif o l i a  Michx. Muscadtne Grape 
V i t i s  a e s t i v a l i s  Michx. Sumner Grape 
Smilax bona-nox L. Greenbrier 
Parthenocissus quinquefolia (L.) Planchon. Virginia Creeper 
Toxicodendron radicans (L.) Kuntze ssp. Poison Ivy 
Ampelopsis arborea (L . ) Rusby , Pepper Vine 
Apios americana Medicus Potato Bean 
Impomoea alba L. Moon Flowers 
Matelea suberosa (L.) Shinners 

Epiphytes 

Ti l lands ia  u t r i cu la ta  L. 
Ti l lands ia  usneoides L. Spanish Moss 
Ti l lands ia  recurvata L. Ball Moss 
Phlebodium aureum (L.) Sm. Golden Polypody 
Vi t t a r i a  l inea ta  (L.) Sm. 
Ophioglossum palmaturn L. Hand Fern 
Encyclia tampensis (Lindl.) Orchid 
Polypodium polypodioides (L. ) Watt. Resurrect ion Fern 



INDIAN MDUND W C K  (CAPE CANAVEM) 

Canopy Trees 

Petsea borbonia (L.) Sprang. Red Bay 
Quercub virginiana vat.  virginiana Hi l l .  Live Oak 
Prunus caroliniana Aiton Carolina Laulel Cherry 
Mastichodendron foetidissimum (Jacq. ) Cronquist Wild Maetic 
Ficus aurea Nutt. Strangler  Fig 
Exothea panicu1.ata (Jusa. ) Radik. Inkwood 
Chrysophyllum oliviforme L. Satan Leaf 
Bursera simaruba (L.) Sarg. Gumbo Limbo 
Carya f loridana Sarg. 
Quercus nigra L. Water Oak 
Sabal palmetto (Walt.) Lodd. ex Shultes Cabbage Ialm 

Sub-canopy Trees - 
Ardisia escallonioides Schlecht & Charm. Marlberry 
Eugenia a x i l l a r i x  (Sw. ) Willd. White Stopper 
Eugenia foet ida Pers , 
Eugenia uni f lora  L. Surinam Cherry 
Kruglo dendron f erreum (Vahl . ) Urban, Black Ironwood 
Capparis Elexuosa L. Bay-leaved Caper Tree 
Zanthoxylum fagara (L .) Sarg. Wild Lime 
Chiococca alba (L. 1 Hitch 
Bumelia tenax (L.) Willd. Tough Buckthorn 
Myrcianthes f ragrans (Sw . ) McVaugh 

Shrubs 

-: rythrina herbacea L . Coral Beans 
Psychotria nervosa Sw. 
Rivina humilis L. Rouge Plant 
Capstcum annum L. var. minimum (Mill.) Heiser Cayenne Pepper 
Callicarpa americana L. beauty Berry 
Ximenia americana L. Tallowwood 
Serenoa repens (Bartr . )  Small Saw Palmetto 

tlerbs 

Kalanchoe pinnata Pers. 
Dicl iptera assurgens (L.) Juss.  
Commelina e rec ta  (Michx.) Fern. bay Flower 

Vines - 
Smilax bona-nox L . Greenbrier 
V i t i s  rotundifol in Michx. Muscadine Grape 
V i t i s  a e s t i v a l i s  Michx. Sumer Grape 
Cereus pterantha (L.) Mill. 



INDIAN MOUND HAMMlCK (CAPE CANAVER&) 

: 
Epiphytes 

Tillandsia usneoides L . Spanish Moss 
Tillandsia recurvata L. Ball Pbss 
Tillandsia utriculata L. 
Polypodium polypodioides (L.) Watt., Resurrection Fern 
Phlebodium aureum ( L . )  Sm. Golden Polypody 



JEROME ROAD HAMMOCK 

Trees 

Quercucl v i rg in iana  Mill .  Live Oak 
Quercua l a u r i f o l i a  Michx. Laurel Oak 
Ssbal palmetto (Walt.) Lodd. ex Shultes  Cabbage Palm 
Persea p a l u s t r i s  (Raf .) Sarg. Swamp Bay 
Mospyros v i rg in iana  L. P e r s i m n  

. Myrsine guianenris (Aubl.) Kuntre 
I l e x  cass ine  L. Dahoon 
Hyrica c e r i f e r a  vat .  c e r i f e r a  L. Wax Myrtle 
Cornus focmina H i l l .  S t i f f  Cornel 
Pinus e l l i o t t i i  var.  densa Little & Doman Slash  Pine 
Acer rubrum Wood. Southern Red Maple 
C e l t i s  l aev iga ta  Willd. Sugarberry 
Worus rubra L. Red MuLberry 
Ulmus americana L. White o r  American Elm 
Schinus t e r eb in the fo l iu s  Raddi , Brazi l ian  P e p ~ e r  Tree 

Shrubs 

Psychotr ia  s u l z n t r i  Small Wild Coffee 
Rhus copal l ina  : Winged Sumac 
Vaccinium myrsini tes  Lam. 
Bumelia r e c l i n a t a  (Michx.) Vent. v;r. r e c l i n a t a  
Serenoa repens (Bartr . )  Small Saw Palmetto 
Hypericum nypericoides (L.) Grantz S t .  John's Wort 
Baccharis glomeruli f l o r a  Pers. Groundsel Tree 
Kosteletzkya a l t h a e i f o l i a  (Chapm.) Rusby 
Lyonia f ru t icosa  (Michx.) G. S. Tort .  Staggerbush 
Koateletzkya v i rg in i ca  (L.) Presl .  ex Gray, S a l t  Marsh Mallow 

Herbs - 
Thelypter ls  normalis (C. Chr. ) Moxley 
Yteridium aquilinum (L.) Sadebeck Bracken Fern 
Woodwardia v i rg in i ca  (L.) Sm. Chain Fern 
Mecarrania acuminata (Walt. ) Small 
H y p t i s  a l a t a  (Raf.) Shinners, Musky Mint 
'Tripsacum dactyloides L .  Eastern Gama Grass 
Panicum polycaulon Nash. 
Rubus t r i v i  is Michx. Southern Dewberry 
Blechnum serrulatum Richard. 
S t i l l i n g i a  s y l v a t i c a  L. Queen's Delight 
Panicum j o o r i i  Shultes 
Andropogon v i rg in icus  L. Broomsedge 



JEROME ROAD HAMMOCK 

Herbs -- 
Trichostema dichotomum L. Blue Curls  
Elephantopus e la t t re  Ber toni  Elephant ' s  Foot 
Eupatorium aromaticum L. 
S c u t e l l a r i a  i n t e g r i f o l i a  L. S k u l l  Cap 
Graphalium o b t u s i  folium 

, Cassia f a s c i c u l a t a  Michaux, P a r t r i d g e  Pea 
Cirsium horridulum Michx. Purple  T h i s t l e  
Eupatorium mikanioides Chapm. Semaphore Eupatorium 
Pluchea rosea  R. K.  Godfrey Marsh FLeabane 
Hedyotis procumbens (J . F. G m e l .  ) Fosberg, Innocence 
Acalypha g r a c i l e n s  Gray. Three-Seeded Mercury 
Er ianthus  giganteus  (Walt.) Muhl. Sugarcane Plume Graes 
Habenaria odontope ta la  (Reichenb. f . )  Small 
Eryngium p r o s t  ratum Nut t . Eryngos 
Cladium jamaicensis  Crantz Saw ":ass 
Phoebanthus g r a n d i f l o r a  (T 6 G) L ' a k e  
Lobelia s i p h i l i t i c a  L. Great Lobe l ia  
Verbena tampensis Nash Vervain 
S c l e r i s  t r ig lo rnera ta  Michaux. 

v ines  

Toxlcodendr~n radicans  (L.) Kunte s s p .  Poison Ivy  
V i  t is  r o t u n d i f o l l a  Michx. Muscadine Grape 
V i t i s  s h u t t l e w o r t h i i  House, Calusa Grape 
Par thenocissus  q*linquef o l i a  (L. ) Planchon. V i r g i n i a  Cr-eeper 
Mikania scandens (L.  ) Willd. Climbing Hempweed 
Ipomea  a c d n a t a  (Vahl) R 6 S, Morning Glory 
Smilax bona-nox L . Greenbrier  
V i  tis a e s t  i v a l i s  Michx. Summer Grape 
Cynat~chum scoparium Not. L e a f l e s s  Cynanchum 
Ampelvpsis a rborea (L. ) Rusby, Pepper Vine 

Epiphytes 

Vit tar id  l i n e a t a  (I,.) Sm. 
Phlc~bodium aureuin (L ) Sm. Golden Polypody 
T i l l n n d s i a  u t r i c u l a t a  L. 
T i  11 :ind::ia usneoides L.  Spanish Moss 
T i l l ? : l d s i ; ~  t'eclrvclta L .  Ba l l  Moss , 

Po lypodium polypodioides ( L . )  Watt, Resurrect  ion Fern 



WISCONSIN VILLAGE GRID 
(,Pine Flatwoods) 

Trees - 
Pinus e l l i o t t i i  uar.  densa L i t t l e  6 Dotmen Slash  Pine 

Shrubs 

Serenoa repens (Bar t r ,  ) smal l  Saw Palmetto 
Lyonia l uc ida  (Lam.) K. Roch. Fet terbush 
Lyonia f ru t i cosa  (Michx. ) G.S . Torr  S taggerbuah 
Befar ia  racemosa V v t ,  Tarflower 
Myrica c e r i f e r a  i. i a r  Myrtle 
Quercus l w r t i f o l i a  WI d.  Myrtle Oak 
Quercus minima (Sarg.) Sum11 Dwarf Live Oak 
Quercus v i rg in iana  var .  maritima (Michx.) Sarg. Sand Live Oak 
Quercus chapmanii Sarg. Scrub Oak 
Quercus pumila Walt. Running Oak 
I l e x  galhra  (L.) Gray, Gallberry 

Sub-shrubs 

Vaccini-m myrsini tes  Lam. Shiny Blueberry 
Asimina r e t i c u l a t a  Shuttlew. ex. chapm. Paw Paw 
Hypericum reducturn P. Adam. S t .  John's Wort 
Sa ture ja  r i g ida  Bartr .  e x  Benth. Pennyroyal 
Myrica c e r i f e r a  var.  pumila Mchx. m a r £  Wax Myrtle 
Gaylussacia dumosa (Andrews) T. 6 G., Dangleberry 
Lechea to r r ,?y i  Leggett  ex B r i t t .  Pinweed 
Agalinis f a sc i cu l a t a  E l .  f .  Fa lse  Foxglove 

Herbs - 
Aris t i d a  s t r i c t a  Michx. Three-Awn Grass 
Ar is t ida  spiciformes E l l .  Three-Awn Grass 
Panicum patent i fol ium Nash, Panic Grass 
Syngonanthus f lavidulus  (Michx.) Ruhland. Bantum Buttons 
Lachnocaulon anceps !Walt. j Mocrong. Bog Button 
Sericocarpus b i f o l i a t u s  Wchaux. White Topped Aster 
Lia t  r i s  t e n u i f o l i a  var . l a ev iga t a  (Nutt .) Robinson Blazing Svar 
Carphephorus corymbosus (Nutt , )  T. C G. 
Carphephorus o d o r a t i s s i e ~ t s  (J. F. Gmel.) Herb. 
Cacalia lanceola ta  Nutt .  var .  e l l i o t t i i  Kral 6 R.K. Godfry 
Sol idago micro cephala (Greene) Bush. Goldenrod 
Solidago f i s t u l o s a  Mill. Goldenrod 
Schizachyrium stoloniferum Nash. 
Heterotheca graminifol ia  (Michx.) Shinners,  S i l kg ra s s  
Pteridium aquilinum (L.) Kuhn. Bracken Fern 
Ailiropogon v i rg in icus  L. Broom Sedge 

Vines - 
Galact ia  e l l f o t t i i  h u t t .  Milk Pea 
Smilax au r i cu l a t a  Walt . Greenbrier 



HEAlX)UARTERS PINE FLATWOODS (KSC HEADQUARTERS AND RT. 3) 

Trees - 
Pinus e l l ' o t t i i  var .  densa L i t t l e  6 Doman S l a s h  Pine 

Shrubs 

Quercus v i r g i n l a n a  var .  maritilpa (Hchx.) Sarg.  Sand Live Oak 
Quercus m y r t i f o l i a  Willd. Myrtle Oak 
Quercus chapmanii Sarg.  Scrub Oak 
Xilrenia a r e r i c a n a  L. Tallovvood 
Serenoa repens (Bar t r  . ) Small. Saw Palmetto 
Lyonia l u c i d a  (Lam.) K. Koch. F e t t e r b ~ h  
B e f a r i a  racemosa Vent. Tarflower 
Lyonia f r u t i c o s a  (Michx.) G.S . Torr .  S tagerbush 
I l e x  g l a t t a  (L.) Gray, Gal lberry  
Zanthoxylum c lava-hercu l i s  L . Hercules Club 
Rhus copal l i n a  L . Winged S u m c  
Baccharis h a l i m i f o l i a  L . Groundsel-Tree 

Dwarf Shrubs 

Asimina r e t i c u l a t a  Shutt lew. e x  Chapa. Paw Paw 
Quercus minima (Sarg.) Small Dwarf Live Oak 
Vaccinium myrxini tes  Lam. Shiny Blueberry 
Caylussacia dumosa (Andrews) T. 6 G., Danglewood 
Myrica c e r i f e r a  var. pumila Michx. k a r f  Wax Pfyrtle 
Hyperlcum reductum P. Adam S t .  John's  Wort 

Herbs - 
Pter idium ~ a u i l i n u m  (L.) Kuhn. Bracken Fern 
S e l a n g i n e l l a  a ren ico  l a  Unde~w . Spike Moss 
A r i s t i d a  s t r i c t a  Michaw. Tbl-ee Awn Grass 
He lianthemum corymbosum Michx. Frostweed 
Panicurn parent  i fo l ium Nash. Pan ic  Grass 
Eryngium aromaticum Baldw. Fragrant  Eryngium 
Schizachyrium s t o l o n i f e r a  Nash. 
S o l i d a ~ a  i i s t u l o s a  rii11. Goldenrod 
S a t u r e j a  r i g i d 3  B a r t r .  ex  Benth. Pennyroyal 
Lechea t o r r e y i  Leggett  ex. B r i t t .  Pinveed 
Heterntheca g ramin i fo l i a  (Mid~x . )  Shinners ,  S i l k  Grass 
Cuthbert i a  o r n a t a  Small Roselings 
Andropogon v i r g i n i c u s  L .  Broom Sedge 
Ludwi g ia  marl t ima F. Harper.  
Solidago microcephala (Creene) Bush. Goldenrod 

Vines - 
Galac t i a  e l l i o t t l i  Nut t .  Milk Pea 
Smilax a u r i c u l a t a  Walt. Greenbr ier  
Vi tis rotundi  f o l i a  Michx. Muscadine Grape 



HEADQUARTERS PfNE FLATWOODS (KSC SEADQUARTBRS AND RF. 3) (Cont .) 

Ppiphy tea 

Tillandata wneoidea L.  Spanish Moss 
Tillandaia recurvata L .  Ball Wose 



UCF PINE PLATWOODS 

Trees - 
Pinue paltm tris M i l l .  Southern Long-Leaf Pine 
Pinus s e r o t i n a  nichaux. Pond Pine 

Shrubs 

Serenoa repens (Bartr .)  Small Saw Palmetto 
Lyonia f ru t i cosa  (Michx. ) G. S . Torr. Staggerbrush 
Lyonia lucida (Lad.) K. Koch, Fetterbush 
Tlex glabra (L.) Gray, Gallberry 
Quercus minima (Sarg.) Small, Ilwarf Live Oak 
Quercus pumila W s l  t . Running Oak 
Myrtca c e r i f e r a  var .  p d l a  Pticttx. Dwarf Wax Nyrt le  

b a r f  Shrubs 

Asilolna r e t i c u l a t a  Shuttlew. ex Chapm. Paw Paw 
Hypericum reducturn P. Adam S t .  ~ o h n ' s  Wort 
Hypericum tetrapetalum Lam. S t .  John's Wort 
Vaccinium myrsini tes  Lam. Shiny Blueberry 
Gaylussacia frondosa (L.) T. 5 G. Dangleberry 
Gaylussacia dumsa (Andrews) T. 6 G ,  Dwarf Huckleberry 
Pa la foxla  i r ~ t e g r i f o l i a  (Nutt.) T. & G. 

Herbs 

Pterocaulon pycnostachyum (Hchx.)  E l l .  Rabbit Tobacco 
Ar i s t i da  s t r i c t a  Michaux. Three-Awn Grass 
Ar is t ide  s p i c i  f o r m s  E l l .  Three-Awn Grass 
Aster squarrosus Walter. 
Andropogon v i rg in icus  L .  Broom Sedge 
Hedyot is procuubens (J . F. Cmel ;) Fosberg, Innocence 
Schrankia n u t t a l l i i  
Ludwigia maritima F. Harper 
Carphephorus corymbosus (Nutt .) T. 6 G. 
Agalinis f a sc i cu l a tu s  (E l l . )  Raf. Fa lse  Foxglove 
Aster r e t i c u l a t ~ ~ s  Pursh, White-Topped Aster 
Eupho rb 13 polvphvl l a  Engelm. Spurge 
Xy r i s  ca ro l i  niana Walt. Yellow Eyed Grass 
He1 tanthemum corymbosum Mlchx. Frostweed 
Phoebanthus grandif lorus  (T 6 G) Blake 
S c l e r l a  c i l i a t a  Mfchx. Not Rush 
Eupatorium recurvans Small 
Hellanthus radula ( P ~ r s h )  T 5 G Sunflower 
Elephantopus e l a t u s  Bertoloni  Elephant 's  Foot 
Sol ldago m i  crocephala (Creene) Bush. Goldenrod 
P~nlcum c i l ia tum E l l .  Panic Grass 
Lechea s p .  L. Dinweed 
Panicum webbe rianum Nash. Panic Crass 
Psnlcum ensifolium Baldv. ex EI.1. Panic Grass 



UCF PINE RATW30DS 

ta~ic\m webberiawm Nuh. Panic Grras 
Amphicarpurn s p  Kunth. B l u e  k i d e n  Cane 
Ihyncospora pl-a E l l .  Beak Rush 
unkrrwn l dn t  
S t i l l i n g i a  sy lvat ica  Garden 
Lachnocaulon anceps (Walt.) b m n g .  Bog Buttom 
S o l i d a p  chapmnii  T & G Goldmarod 
Sporobolus juncew (Wchx.) ltMth 
Polygala setacca Wchx. M b r t  
llhelda nt : a l l t i  C.H. James, Meadow Beauty 
Reterotheta trichophylla ( h t t a l )  Shinners Golden Aster 
Rhynchospora f a sc icu la r i s  (Hchaux.) Vahl. Beak Rush 
Bedyotis uni f lora  (L.) Le. 
L i a t r i s  sp. Schneb. Blazing S t a r r  

Vines - 
Smilax aur icula ta  Walt. Greenbrier 
Galactia e l l i o t t i i  Nutt. Milk Pea 



VOtUSIA PINE FLAlwoODS 

Pinus  e l l i o t t i i  v a r .  densa t i t t l e  6 b r a a n  Slash P i n e  

Shrubs - 
Quercus v i r g i n i a n a  v a r .  mritiau (Wichx.) Sarg. Sand Live O.k 
Quercus m y r t i f o l i a  Willd. Myrtle Oak 
Quercus m i n i m  (Sarg.) Soaell, Duarf Live Oak 
Quorcus chapmanii Sarg.  Scrub Oak 
Seranoa repens (Bar t r . )  Small ,  S a u  Palmet to  
Be f a r i a  racemose Vent. Tarf lower  
Ximenia americana L. Tal lowwood 
Lyonta l u c i d a  (Lam.) K.  Koch. Fe t t e rbush  
Persea  borbonia  var .  humi l i s  (Nash) Kopp 
Vaccinium atamineum var .  caesium C n e n e  V. Gooseberry 
Lyonia fe r rug inea  (Walt .) Nutt  . Rusty Lyonia 

h & r f  Shrubs -- 
Vsceinium m:rsinites Lam. Shiny Blueberry 
Hvpericurn reductum P. Adam, S t .  John 's  Wort 
i'.aylussacin dumosa (Andrcws) T. 6 C. ,  Dangleberry 
t i c a n i s  mictlauxi i Prance,  Copher Apple 

A r t s t i d a  s t r i c t a  Nichaux. Three-Awn Grass 
Lechea t o r r e y i  Legget t  e x  Britt. Pirweed 
Eryngiurn ammeticum B a l d u .  Fragrant  Eryqzium 
Sorghastrum sccundum ( E l l  .) Nash, Ind ian  Crass 
Caryhephorus odorat iss imini  (J .F. (;mel.) Herb. 
C.\rphephorus corvmbosw (Nut t  .) T. 6 C. ,  P r i c k t n  Pear  
Oyunt t a mil l e r  
T r : ~ g t  ,I urt-ns I.. 
(:*11acttn c l  l t l > t t  t f N u t  t .  Flt lk Pea 
(lent r w ,  n.3 , t i r - ~ t  ntnnum (11.C.) Benth. B u t t e r f  lv Peas 
!l,.t , ~ t . , ~ t l ~ ~ ~ , - . ~  gr:\mi ni f n l  i .I (Mi chx.) Sh inners  , S i l k  Crass  
11t.t , - r t~ t  ~ I P ~ - . I  t t i  ~.hopllvl l n  ( N u t t a l )  Sh inners  Golden Aster  
t\ntlt.op,\ga\n v i  rgi  ~itc-ir-: 1 . .  Hrc~xa Sedge 
i';~rt~llvc.l~ i:r :~mcric,In:~ (Nut t .) Frnzl  ex Walp. 
I I I :  s t  i 1 1 t 1  ( M i ~ h x . )  Engelm. 6 Gray, Tread S o f t l y  
R \ I v I I c ~ I ~ \ : ;  i .i t *  i IIC, rt*ii E. is11 .  
Heternt l lcc ;~  h v s s o p i f n l i n  (Nutt  .) R .  W .  Long. Calden A s t e r  
Cacnl f a  f l o r i d a n s  Gray 
Ser icocarpus  b t  fol  i a t u s  Michaux. White Topped As te r  
L;lchno~.:rulon ancpps (Walt .) b m n g  Bog But tom 
P t c ~ t c \ ~ - : ~ ~ l r ~ ~ \  pycnnst:~~l:vum (Hichx.) E l l .  Rabbit Tobacco 
L i a t r t s  t c n r ~ i t o l  l a  v s r .  t e n u i  f o l t a  Nut t .  Blazing S t a r  

V t  nt- -- 
Smi l u x  ~ ~ 1 r i ~ . ~ i 1 u t n  Utrl t . Greenbr ier  



UCP POND PINE (WRlOODS) 

Piam p a l u s t r i s  H i l l .  Southern Long-Leaf Pine 
Pinus s e r o t i n a  Mchaux., Pond Pine 
I l e x c a s s i n e t .  Dahoon 
Magnolia v i rg in iana  L. Sweet Bay 
Nyssa s y l v a t i c a  Marsh va t .  b i f l o r a  malt .) Sarg. Black OUpr 

CorQnia l a s i an thus  (L.) E l l i r ,  Loblol ly  Bay 
Peraea p a l u s t r i s  (Ref.) Sarg. Swarp Bay 

Shrubs 

I l e x  glabra (L.) Gray, Cal lberry 
Myrica c e r i f e r a  L. Wax Nyrt le  
Lyonia luc ida  (m.) K. Koch. Fetterbush 
Lyonicl l i g u s t r i n a  (L.) DC., Me-Berry 
Serenoa repens (Bartr . )  Small. Saw Pa lac t to  
Lyonia f r u t i c ~ s a  (Mchx.) G.S. Torr.  S t a g g e r b ~  h 
Pyrus a r b u t i f o l i a  (L.) L.f  .-F. 
Pyrus comunis  L. Pear 

b a r f  Shrubs 

Caylussacia frondosa (L.) T. 6 C., Dangleberry 
Aster r e t i c u l a t u s  Pursh, W h i t e t o p  Aster 
Vaccinium myrsini tes  Laa. Shiny Blueberry 

Herbs - 
Andropogon v i rg in icus  L. Broom Sedge 
Aris t i d a  s t r i c  t a  Michaux. Three-Awn Grass 
Sarracenia  minor Walter, Hooded-Pitcher-Plant 
Rhpnchospora c i l i a r i s  (Michaux.) Mohr. Beak Rush 
Eupacorium aromaticum L.  Dog Fennel 
S c l e r i a  t r iglainerata  Mchx. Nut Rush 
Sporobolos f lo r idanus  Chapm. Dropseed 
Rhexia nut t a l l i i  C.M. James, Meadow Beauty 
Pi i tchel l ia  repens L. ,  Pa r t r i dge  Berry 
Eriocaulon compressurn Lam. Hat Pins  
Pterldium aquilinum (L.) Kuhn. Bracken Fern 
Osmunda cinnanunea L . ,  Cinnamn Fern 
W;wdw:~rtli  .? v l  rginic.7 (I . . )  Sd th ,  Virg in ia  Chain Fern 

V i t i s  r n t u ~ ~ d i f o l i a  Michx. Muscadine Grap 
Smilax l a u r i f o l i a  L, Bamboo Vine 
Galact ia  e l l i o t t i i  Nutt. Milk Pea 



SAND PINE SCRUB - UCF CAHPUS 

T rtes - 
Pinus clause (Engelm.) Sarg. Sand Pine 

Shrubs - 
Quercus virginiana var. amritima (Michx.) Sarg. Sand Live Oak 
Quercus myr t i fo l ia  Willd. Myrtle Oak 
Quercus chapman11 Sarg. Scrub Oak 
I l e x  ambigua CMichx.) Chapm. Holly 
Vaccinim stamineum var . caesium Green. Gooseberry 
Serenoa repens (Bartr . )  Small Saw Palmetto 
Osmnthus americanus (L.) Gray, Wild Olive 
Cera t io la  e r ico ides  Michx. Rosemary 
Carberia heterophylla  
Persea borbonia var. hudJ i s  (Nash.) Kopp. Redbay 
Befar ia  racemosa Vent. Tarflower 
Gaylussacia frondosa (L.) T. 6 G. Dangle Berry 
Clinopodiurn coccineum 
Polygonella polygama (Ve9t.) Engelm. 6 Gray Jointweed 
Buuelia r e c l i n a t a  (Michx.) Vent. var.  r e c l i n a t a  Milk Buckthorn 
Lponia ferruginca (Walt.) Nutt. Rusty Lyonia 

I 

Dwarf Shrubs 

Palafoxia feayi Gray 
Gaylussacia dumsa (Andrews) T.  & G. Dwarf Huckleberry 
Licania michauxii Prance, Gopher Apple 
Vaccinium myrsini tes  Lam. Shiny Blueberry 

Herbs - 
Sclak:inell a areni cola  Ilndew. Spike Moss 
N I ? . I ~ C ~ O S ~ O ~ A  megalocarpa Cray, Beak Rush 
Opimt i 3  compressa (Sal isb .) Macbride, Pr ickly Pear 
Panizum paten t i  folium Nash. Panic Crass 
Bulhostylis c i l i a t i f o l i a  ( E l l  .) Fern. 
Seymeria pcc t ina ta  (Pursh.) Kuntze 
Arist ida s c r i c t a  Michaux. Threen Awn Crass 

Vines 

Chlast ia  e1l i t ) t tLi  N u t t .  Milk Peas 
Smilax au r i cu la t a  Walt. Creenbrier 

Epiphytes 

T i  l lands ia usneoides L . Spanish Hoss 
Ti l lands ia  recurvata L. Ball  Moss 



SAND PINE SCRUB - DEBARY 

Trees - 
Pinus c lausa  (Engelm.) Sarg. Sand Pine 

Shrubs 

Serenoa repens (Bartr .)  S m l l  Saw Palmetto 
Quercu, q r t i f o l i a  Willd. Myrtle Oak 
Quercus chapmanii Sarg. Scrub Oak 
Quercus v i rg in iana  var .  maritima (Hchx.) Sarg. Sand Live Oak 
Lyonia fe r rug inea  (Walt. ) Nctt . Rusty Lyoaia 
Pemea borbonia var .  humilia (Nash.) Kopp. Redbay 
I l e x  ambigua (Wchx.) Chapm. Holly 
Aslmina obovata (Willd.) Nash 
Osmanthus americanus (L . ) Gray, Wild Olive 
Vaccinium s taminem var  . caesium Greene, Gooseberry 
Carya f lo r idana  Sarg. Scrub Hickory 
Sabal e ton i a  Swingle ex  Nash, Scrub Palmette 

Dwarf Shrubs 

Vaccinium myrsini tes  Lam. Shiny Blueberry 
Gaylussacia frondosa (L.) T.  & G. Dangleberry 
Licania michauxii Prance, Gopher Apple 

Herbs - 
Rhynchospora megalocarpa Gray, Beak Rush 
Andropogon v i r g i  nicus L . Broom Sedge 
Heterotheca graminifol ia  (Eichx.) Shinners,  S i l k  Grasc 
Solidago f i s t u l o s a  M i l l .  Golden Rod 
Cnidoscolus stimulosus (Michx.) Engelm. C Gray Tread S o f t l y  
Panicm nitidum Lw. Panic Grass 

Vines 

Galact ia  e l l i o t t i i  Nutt. Milk Pea 
Calac t ia  vo lub i l i s  (L.) B r i t t .  Milk Pea 
Smilax pumila Walter. Greenbrier 
Smilax a u r i c u l a t a  Walt. Greenbrier 
V i t i s  ro tundi fo l ia  Kchx .  Muscadine Grape 

Epiphytes 

T i l l ands i a  usneoides L .  Spanish Moss 
T i l l ands i a  recurvata L .  Ba l l  M o s s  
Polypodium polypodioides (L .) Walt. Resurrect ion Fern 



SAND PINE SCRUB - ROUTE 50 

Trees 

Pinus clausa (~ngelm.)  Sarg. Sand Pine 

Sh rube 

Quercus v i rg in iana  var .  maritima (Michx.) Sarg. Sand Live Oak 
Quercus chapmenii Sarg. Scrub Oak 
Quercus myr t i fo l ia  Willd. Myrtle Oak 
Serenoa repens (Bar t r  .) Small Saw Palmetto 
Lyonia ferruginea (Walt.) Nutt .  Ruscy Lyonia 
Garberia he te rophyl la  
Osmanthtm americanus (L.) Gray, Wild Olive 
Palafoxia  i n t e g r i f o l i a  Nutt. T. 6 G. 
Vaccinium stamineum var .  caesium Green Gooseberry 
Cera t io la  e r ico ides  Michx. Rosemary 
Clinopodium coccinea 
Poly gonel la  polygama (Vent. ) Engelm & Gray Jointweed 
Lyonia lucida (Lam.) K .  Koch, Shiny Lyonia, Fetterbush 

Dwarf Shrubs 

Gaylussacia dumosa (Andrews) T. ' G. Dwarf Huckleberry 
Licania  michauxii Prance, GophL . Apple 
Va-ciniurn myrsini tes  Lam. Shiny Blueberry 
Myrica c e r i f e r a  var .  purnila 

. Herbs 

Se l ag ine l l a  a ren ico la  Undew. Spike Moss 
L i a t r i s  t e n u i f o l i a  Nutt . Blazing S t a r  
Rhvnchospora mgalocarpa Gray, Beak Rush 
Opuntia cornpressa (Sa l i sb  .) Macbride, Pr ick ly  Pear 
Bulhostyl is  c i l i a t i f o l i a  (E l l . )  Fern. 
Mono t ropa u n i f l  ora Small. Indian Pipes 
Andropogon v i  rginicus L . Broom Sedge 
Lcd~ea  cernu.1 Small Pinweed 
Seymrria pcc t ina ta  (Pursh) Kuntze 
Xris t  ida l i~tcrmedia 
t i r i s t  i d a  strf cLa Michaux. Three-Awn Grass 
Kupilorb i,\ polvphyl l a  Engelm. Spurge 
Panicurn c\~amaclr?nrhe Trin. Panic  Grass 
Panicum n i  tidum Lam. P i n i c  Grass 
Hcterotheca ~ r a m i n i  f o l i a  (Michx.) Shinners,  S i l k  Crass 

Galact ia  e l l i o t t i i  Nutt. Milk Peas 
Smilax au r i cu l a t a  Walt. Greenbrier 

Epiphytes- 

T i  l l a n d s i a  usneoides L , Spanish Moss 
T i  l lnnds ia  recurvata L .  Bal l  Moss 
Ti l l ands i a  f a sc i cu l a t a  SW. 



SAND PINE SCRUB - ROUTE 405 

Trees -- 

Pinus clausa (~ngelm.)  Sarg. Sand Pine 

Shrubs - 
Quercus v i rg in iana  var. maritinre (Michx.) Sarg, Sand Live Oak 
Quercus myr t i fo l i a  Willd. Myrtle Oak 
Quercus ct,apmenii Sarg. Scrub Oak 
Vacciniurn s tamineum var.  caeaium Green Gooseberry 
Lyonia f erruginea (Walt. ) Nut t . Rusty Lyonia 
Serema repem (Bartr.)  Small Saw Palmetto 
Carya f lor idana  Sarg. Scrub Hickory 
Ximenia americana L. Tallowwood 
Cera t io la  e r i co ides  Michx. Rosemary 
Persea borbonia var ,  humilis (Nash .) Kopp. Redbay 
Asimina sp. Adans. 

Dwarf Shruts 

Licania michauxii Prance, Gopher Apple 
Vacciniurn myrsinites Lam. Shiny Blueberry 

Herbs 

Rhynchospora megalocarpa Gray, Beak Rush 
Cyperus nash i i  B r i t t .  Galingale 
L i a t r i s  t e n u i f o l i a  Nutt . Blazing S t a r  
Opuntia compressa (Sa l i sb  .) Macbride Prickly Pear 

Epiphytes 

T i  11 ands ia  usnesoides L . Spanish Moss 
TLllandsia recurvata L.  Ba l l  Moss 



SAND PINE SCRUB - IOCKLEDGE 

Pinus c lause  (Engelm.) Sarg. Sand Pine 

Shrubs 

Quercus v i rg in i ana  M i l l .  var.  v i rg in iana  Live Oak 
Quercus v i rg in iana  var .  mritima (Michx.) Sarg. Sand L i v e  Oak 
Quercus chapmanii Sarg. Scrub Oak 
Quercus myr t i fo l i a  Willd.  Myrtle Oak 
Carya f l o r idana  Sarg. Scrub Hickory 
Lyonia f  erruginea (Walt . ) Nut t . Rusty L p n l a  
Lyonia l uc ida  (Lsr.) K. Koch. Shiny Lyonia, Fetterbush 
Vaccinium stamineum var .  caesium Green. Gooseberry 
Ximenia americana L. Ta l lawood 
Serenoa repens (Bartr . )  Small Saw Palmetto 
Myrica c e r i f e r a  L. Wax Myrtle 

Dwarf Shrubs 

Palafoxia i n t e g r i f o l i a  (Nutt.) T. 6 G. 
Vaccinium myrsini tes  (Lam.) Shiny Blueberry 

Herbs 

Rhynchospora megalocarpa Gray, Beak Rush 
Pan icm sp.  Panic Grass 
Opuntia compressa (Sal isb.)  Macbride, Pr ick ly  Pear  
Se l ag ine l l a  a r en i co l a  Under. Spike Moss 
Monotropa b r i t t o n i i  Small. Indian Pipes 
Unknown grass  
Unknown sedge 

Vines --. 

Smilax aur fcu la ta  Walt. Greenbrier 
Parthenocissus q ~ ~ i n q u e f o l i a  (L. ) Plmchon, Vi rg in ia  Creeper 
V i t i s  ro tundi fo l ia  Michx. Muscadine Grape 
Calac t ia  e l l i o t t i i  Nutt. Milk Pea 

Epiphytes 

T i l l ands i a  usneoides L. Spanish Moss 
Ti l l ands i a  recurvata  L.  Bal l  Moss 
T i l l ands i a  f a sc i cu l a t a  Sw. 
Ti l l ands i a  u t r i c u l a t a  L. 



!'AND PINB SCRUB - WEKfVA 

Pinys clausa (Engelm.) Sat8 Sand Pine 

Shrubs - 
Q w r c u s  v l rg in iane  vat .  marltima (Michx.) Sarp. Sand L i e  Oak 
Quercua myr t i fo l i a  Wil ld .  Myrtle Oak 
Quercus chapmanil Sarg. Scrub Oak 
I l e x  aebigua (Mchx.) Chapm. Holly 
Lyonia ferruginea (Walt .) Nutt. Rusty Lyonia 
Garberia heterophyl la  
Gayluasacia frondosa (L.) '?. 6 C. Dangleberry 
Vacciniua starnineurn L. Gooseberry 
Serenoa repens (Bartr . )  S a r l l  Saw Palmetto 
Castanea P U ~  l a?  (L. ) Miller, Chin kapin 

Dwarf Shrubs 

Licania  rnichauldi Prance, Gopher Apple 
Gayluasacia dumosa (Andrews) T. 6 G. Dvarf Huckleberry 

Herbs - 
Unknown sedge 
Unknown legume 
Panicum sp .  Panic Grass 

Smilax a u r i c u l a t a  Walt . Greenbrier 
Unknown legume 

Epiphytes 

T i  11 n n d s i a  t l s n e s o i d e s  L .  Spanish Moss 
T i l l a n d s i a  recurvata L .  Bal l  Moss 



WllsTAL SCRUB - DUNE SCRUB GRID (CAPE CANAVERAL) 

Shrubs --- 
Cerat i o l a  e r i co ldes  Michx. Rosemary 
Lyonia ferruginea (Walt .) Nutt. Rusty Lyonia 
Quercus v i rg in iana  var .  maritima (Mchx.) Sarg. Sand Live Oak 
Quercus myr t i fo l ia  Willd. Myrtle Oak 
Ximenia a m  r icana L . T a l  lowwood 
Quercus chapmanii Sarg. Scrub Oak 
Polygonella polygame (Vent .) Engelm. 6 Gray Jointweed 
Serenoa repens (Bartr .)  Small Saw Palmetto 

Dwarf Shrubs 

Vacciliium myrsini tes  Lam. Shiny B l  ueber 
Myrica c e r i f e r a  var .  pumila (Michx.) S m l l  nrf Wax MyrF1 * :  

Licania michauxii Prance, Gopher Apple 

Herbs - 
Seymaria pec t lna ta  (Pursh) Kuntze 

Vines 

Cassytha f i l i f o r m i s  L .  Love Vine 
Calac t ia  e l l i o t i i  Nutt. Milk Peas 
Smilax au r i cu l a t a  Walt. Greenbrier 

Epiphytes 

T i l l a n d s i a  usneoides L .  Spanish MOSS 
T i l l ands i a  recurvata  L. Ba l l  Moss 



COASTAL SCRUB - HAPPY CREEK 

Shrubs 

Quercus myr t i fo l i a  Willd. Myrtle Oak 
Quercus v i rg in iana  var.  maritima (Mchx.) Sarg. Sand Live Oak 
Quercus chapmanii Sarg. Scrub Oak 
Lyonia l uc ida  (Lam. ) K. Koch, Shiny Lyonia, Fet terbush 
Lyonia Eruticosa (Michx.) G. S. Torr.  Stageerbueh 
Lyonia f erruginea ( i la l t  .) Nut t . Rusty Lyonia 
Vaccinium star ~neum var .  caee'r an Green, Gocseberry 
Polygonella polygama (Vent. ) Engelm. 6 Gray. Jointweed 
Befar ia  racemosa Vent. Tatflower 
Serenoa repens (Bartr . )  Small Saw Palmetto 
Ximenia americana L.  Tallawvood 

Dwarf Shrubs 

Vaccinium myrsini tes  Lam. Shiny Blueberry 
Gaylussacia dumsa  (Andrew) T.  6 G. Dwarf Huckleberry . 
Myrica c e r i f e r a  var .  puudla (Michx.) Small Dwarf Wax Myrtle 
Licania  michauxj l Prance Gopher Apple 
Yucca fi lamentosa L .  Bear Grass 

Herbs - 
Panicum pa tec t i fo l ium Nash 
Rhynchospora megalocarpa Gray Beak R u h  
Ar i s t i da  s t r i c t a  Michaux. Three Awn Grass 
Carphephorus corymbosus (Nutt .) T. 6 G. 
Polygala polygama Walt. Milkwort 
Heterotheca gramini fo l i s  (Michx.) Shinners, S i l k  Grass 

Vines - 
Galactin c l l i o t t i i  N u t t .  Milk Peas 
S m i l a x  au r i cu l a t a  Walt. Greenbrier 



COASTAL SCRUB - ROUTE 3 

Shrubs 

Quercus chapmanii Sarg. Scrub Oak 
Quercus v i rg in iana  var .  maritima (Hchx.) Sarg. Sand Live Oak 
Quercus myr t i fo l ia  Willd,  W+tl-e Oak 
Be  f a r i a  racemosa '!ent. :'i,~?lswer 
Lyonis ferruginea (Walt.) Nutt. Rusty Lyonia 
Serenoa repens (Bartr . )  Small Saw Palmetto 
Polywnel la  polygama (Vent.) Engelm. & Gray Jointweed 
Vaccinium arboreum Harshai l ,  Sparkleberry 
Lyonia l uc ida  (Lam.) K. Koch, Shiny Lyonia; Fet terbush 
I l e x  ambigua (Michx.) Chap .  Holly 
Persea borbonia vat .  borbonia (L.) Spring, Red Bay 
Ximenia anrericana L . Tallowwood 
Vaccinium s tamineum var . caesium Green, Gooseberry 

Dwarf Shrubs 

Gaylussacia dumsa (Andrews) T. 6 G. Dwarf Huckleberry 
Myrica c e r i f e r a  va.. pumila (Michx.) Small, Dwarf Wax Myrtle 
Vacci niua myrsini tes  Lam. Shiny Blueberry 
Licania michauxii Prance, Gopher Apple 

Herbs - 
Aris t ida  sp ic i formis  E l l .  Three-Awn Grass 
Aris t i d a  s t r i c t a  Michaux. Three-Awn Grass 
L i a t r i s  t e n u i f o l i a  Nutt. Blazing S t a r  
Panicum nitidum Lam. 
Rhynchospora megalocarpa Gray Beak Rush 
Heterotheca graminif ~ l i a  (Michx. ) Shinners , S i l k  Grass 
Andropogon v i rg in icus  L. Broom Sedge 

Vines 

Galactia e l l i o t t i i  Nutt. Milk Pea 
Smilax au r i cu l a t a  Walt. Greenbrier 

Epiphytes 

Ti l lands ia  recurvata L .  Ba l l  Moss 
T i l l ands i a  usneoides L.  Spanish Moss 



COASTAL SCRIrB - GROUND UIm 

frees - 
Plnus c lause  (Engelm.) Sar8. Sad Pine  

Shrubs - 
Qwrcus virginiana var. maritima (Hchx.) Sarg. Sand Live Oak 
Quercus chapsani i  Sarg. Scrub Oak 
Quercus a y r t i f o l i a  Willd. Myrtle Oak 
Serenoa repens (Bartr . )  Small Saw Palmetto 
Befari  a r acemsa  Vent. Tarflower 
Lyonia ferruginea (Walt .) Nutt . Rusty Lyonia 
Lyonia f r u t  icosa (Michx. ) C.S . Torr  Staggerbush 
Lyonia luc lda  (Lam.) K. Koch. Fetterbush,  Shiny Lyonla 
Ximenia emericane L. Tal lowood 
Vacciniun starnineurn var.  caesium Green, Gooseberry 
Hyrica c e r i f e r a  L. Wax l4yrtle 
Polygonella polygame Walt. Etilkvort 

Dwarf Shrubs 

Caylussaci a dumosa (Andrews) T. 6 G. D w a r f  Huckleberry 
Vaccinium myrsini tes  Lam. Shiny Blueberry 
I l e x  vomltoria A i t .  Yaupon 
Hypericum reductum P. Adams S t .  John's Wort 
Pe t a l a s t emn  feay i  Chapm. P r a i r i e  Clover 
Licania m i  chauxii  Prance, Gopher Apple 

Herbs - 
Bulbostyl is  c i l i a t i f o l  l a  (E l l  .) Fern. 
Andropogon v i rg in icus  L. Bmom Sedge 
Rhynchospora megalocarpa Gray Beak \ 
Heterotheca sp .  Mlchx. 
Paronychia americana (Nutt.) Fenzl. ex  Walp 
Eryngium aromaticum Baldw. Fragrant Erynglrrm 
Lechea t o r r e y i  Leggett  ex Br i t t on  Pinweed 
Seymeria pec t ina ta  (Pursh) Kuntze 
T i l l ands i a  recurvata  L.  B a l l  Moss 
T i l l ands i a  f a s c i c u l a t a  Sw. 
Panicum patent i fol ium Nash 
Ar is t ida  s t r i c t a  Michaux. Three-Awn Grass 

L i n t r i s  t e n u i f o l i a  var .  l aev iga ta  (Nutt .) Robinson Blazing S t a r  
Ptcridium nquil inum (L.)  Kuhn Bracken Fern 
1 , a c l ~ n o c n u l ~ : n  rnilli~s (Chapm.) S a a l l  Bog Buttons 
Sa ture ja  r i ~ i d a  Bar t r .  ex Benth. Pennyroyal 

Vines 

Smilax aur icu laca  Walt. Greenbrier 
Galact ia  v o l u b i l i s  (L.) Britt Milk Pea 



COASTAL SCRUB - CAPE R O S E W  

Shrubs -- 
Ce r a t i o l a  e r i d o i d e s  Michx. Rosemary 
Lyonia fe r rug inea  (Walt .) Nutt . Rusty Lyonia 
Serenoa repens (Bar t r . )  Small  Saw Palmetto 
Xi~aenia a w r i c a n a  L. T a l l o w o o d  
Quetcus chapaani i  Sarg.  Scrub Oak 
Quercus m y r t i f o l i a  Wil ld .  Myrt le  Oak 
Quercus v i r g i n i s n a  var .  marit ima (Nichx.) Sarg.  Sand Live Oak 
Polygonella polygama (Vent.  ) Engelm. Li Gray Jo in tveed  

Dwarf Shrubs - 
L i c s n i a  michauxii  Prance. Gopher Apple 
Vaccinium myrsini  tes Lam. Shiny Blueberry 

Vines 

G a l n c t i a  c l l i o t t i i  N u t t .  Milk Peas 



COASTAL SCRUB - COMPLEX 34 

Trees - 
Quercw v1rp;ini;lna var. virginianr M l l .  Live Oak 
Quercue virginiana vat.  maritiw (Mchx.) Sarg. Sard Live ?ak 

Quercw myrtlfolia W i l l d .  Nyrtle Oak 
Lyonia ferruginea (Walt .) Nutt . Rusty Lyonla 
Serenoa repens (Bartr.) S u l l .  Saw Palmetto 
Hyrica cerifera L.  Wax Hyrtle 

Vines - 
Smilax auriculata Walt. Greenbrier 
V i t l s  rotundifolia Mchx. b c a d i n e  Crape 



BEAQl GRID (CAPE CANAVSRAL) - ZONE 2 

Shrubs - 
Serenoa rcpeirs (Bartr . )  Small S u  Palmetto 
Coccoloba uv i f e r a  (L .) L. Sea Grape 
B u r l i a  tenax (L.) Willd. Tough Buckthorn 
Chiococca a l b a  (L. ) Hitche. Snowberry 

Dwarf Shrubs -- 
Llcant r  mict.a!:: ! Prance, Gopher Apple 
Phyllanthus abnormis Bai l lon 
Croton punctnf u-s Jacq.  

Herbs - 
Polyqala grandif l o r a  Walt. Mlkvor t  
Uniola paniculata  L. Sea Oats 
Opuntia compressa (Sa l i sb  .) Wcbride,  Pr ick ly  Pear 
Cnidoscolus stimulosus (Wchx.) Engelm 6 Gray, Tread So f t l y  
Heterotheca s u b a x i l l a r i s  (Lam.) B r i t t  6 R-by Golden Aster 
Chloris  petraea Sw. Finger Grass 
Audropogon v i rg in i cus  L. Broom Sedge 
Chamaesyce maculata (L.) Small Spurge 
Syngonnnthus f lav idulus  (Hichx.) Ruhland Bbntum Buttons 
Comelina d i f i u s a  Burm. f .  Day Flower 

Vines - 
Smilax nuricul a t a  Walt. Greenbrier 
Ipomea sco lon i f e r  (Cyr.) J.F. C w l .  
S tmphos ty les  he lvola  (L.) E l l .  
G ~ l a c t i a  vo lub i l i s  (L.) B r i t t  Milk Pea 



U: 3 9 4  BISAal SITE 

Scaevola plumier1 (L.) Vahl. Caodenia 
A t r i p l u  a r ena r i a  Nutt. Sand At r ip l ex  
Coccoloba w i f e r a  (L.) L. Sea Grape 
Yucca a l o i f o l i a  L. Spu1I8h Bayonet 
Xantana camara L. Shrub Verbena 

b a r f  Shrubs - 
Croton punc t a t u s  Jacq . 

Herbs - 
Uniola paniculata  L. Sea Oats 
Heterotheca s u b a x i l l a r i s  (Lam.) B r i t  t 6 Rusby Golden Aster 
Panicua amarulum H i  tchc. 6 &me, Beach G r a s s  
Ipomoea s t o l o n i f e r a  (Cyr.) J.F. Cmel. 
Opuntia compressa (Sa l i sb  .) Hecbride, Pr ick ly  Pear 
Cenchrus inceatus  M.A. C u r t i s  Sandbur 
Spart ina patens ( h i  L .) Muhl . Slender  Cordgrass 
Hydrocotvle bonariensis  Lam. Wacer Penny Wort 
Unknown Asteraceae 



BEACH GRID (CAPE W m R A L )  - ZONE 1 

Scaevola p luuder i  (L.) Vahl. Goodenia 
A t r i p l e x  a r e n a r l a  Nutt .  Sand A t r i p l e x  
Serenoa repens (Bar t r . )  Small. Saw Palmetto 
Bumelia t enax  (L.) Willd.  Tougtr Buckthorn 
Coccoloba u v i f e r a  (L.) L. Sea  Grape 
Caesa lp in ia  bonduc Roxb . Yellow Nicker 
jucca  a l o i f o l i a  L. Spanish Bayonet 

Dvarf Shrubs 

Croton puncta tus  Jacq .  
Phyl lanthus  abnormis B a i l l o n  
L ican ia  mlchauxii  Prance, Gopher Apple 

Herbs - 
Uniola p a n i c u l a t a  L. Sea Oats 
Heterotheca s u b a x i l l a r i s  (h.) Brit:. & Rwby Go!.den Aster 
Panicum amarulum Hichc. & Chase, Beach Grass 
Polygala  grandif  l o r a  Walt. Milkwort 
Ipomoea s t o l o n i f e r  (Cyr.) J.F. G m e l .  
Ipomoea pes-caprae (L.) Browne R a i l  Road Vine 
Opuntia compressa ( S a l i s b  .) Macbride, P r i c k l y  Pear  
Canaval ia  rosea Adans. Bay Bean 
Sporobolus v i r g i n i c u s  L . Broom Sedge 
Sesuvium mar i t  imum (Walt .) BSP, Sea Pul : l ane  
Hyrnenocallis l a t i f o l i a  (Mil l  .) Roem, Sp d e r  L i l y  
Cenchrus i n c e r t u s  b!.A. C u r t i s  Sandbur 
C h l o r i s  p e t r a e a  Sw. Finger  Grass 
Chamaesyce maculata (L .) Small. Spurge 
S p a r t i n a  patens  ( A i t . )  Muhl. S lender  Cordgrass 
Hydrocotyle bonar ierrs is  Lam. Water Pennwort 
Caki le  f u s i f o r m i s  Greene. Sea Rocket 
Andropogon v i r g i n i c u s  L . Broom Sedge 
Paspalum vaginatum Sw. 
Cnidoscolus s t imulosus  (Michx.) Engelm. & Gray - Tread S o f t l y  
Physa l i s  v i s c o s a  va r .  maritima (M.A. C u r t i s )  W a t e r f a l l  
Commelina d i f f u s a  Burm. f . Pay Flower 



BEACH GRID (CAPE CANAVERAt) - ZONE 3 

Coccoloba uvi fe ra  (L,) L. Sea Grape 
Serenoa repene (Bartr.) Sm11 Saw Palmetto 
Myrica c e r i f e r a  L. Wax Uyrtle 
B u ~ v l i a  tenax (L.) Willd. 'foufi Buckhorn 
Chiococca a l b a  (L .) Hitchc. 
Yucca a l o i f o l l s  L. Spanish Bayonet 
Sabal palmetto (Walt .) Lodd. ex Shultes ,  Cabbage Palm 
Erythrina herbacea L. C o r d  Beans 
Quercus v i rg in iana  W l l .  var. v i rg in iana  Live Oak 
Myrcianthes f ragrans (Sw .) &Vaugh 
Ptyrsine guianensis (Aubl.) Kuntze 
Lantana camara L. Shrub Verbena 

Sub-Shrubs 

Phyllanthus abnormis Bai l lon  
Trichostema suf f ru tescens  Kearney Blue Curls 
Cassia f a sc i cu la t a  Michaux, Par t r idge  Pea 
Licaniii r lchauxi i  Prance, Gopher Apple 

Herbs - 
Opuntia compressa (Sal isb.)  Macbride Prickly Pear 
Chamaesyce macul ~ t a  L. Small 
S t  mphos t y l e s  helvola  (L . ) El l .  
Cnidoscolus stimulosus (Mchx. ) Engelm. 6 Gray, Tread Sof t ly  P lan ts  
Mikania c o r d i f o l i a  (L.) Willd. Climbing Hempveed 
Gil l a  rubra (L.) Hel le r  
Galium hispidulum Michx. Bedstraw 
Solidago f is tu losa  M i l l .  Goldenrod 
Commelina d i f  fusa Bum. f . Dayflower 
Chloris petraea Sw. Bermuda Grass 

vines 

Smilax au r i cu l a t a  Walt. Greenbriers 



COASTAL STPAND - CAPE CANAVERAL 

Shrubs - 
Serenoa repens (Bartr. ) Small Saw Palmetto 
Myrcianthea f ragrans (Sw .) NcVaugh 
Myrica cerifera L. Wax Xyrtle 
Chiococca alba (L.) Hitch. 
Bumelia tenax (L . )  Willd. Tough Buckhorn 
Zanthoxylum clava-herculis L.  Hercules Club 
Forestiera segregata (Jacq.) Krug & Urban, Florida Privet 



Major Vegetation Types o 
Space Center and Ca 1 
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CQMMUNITY CLASSIFICATION_ - 

The d i s t r i b u t i o n  o f  major p lan t  comnunity types on M e r r i t t  Is land and Cspe 
Canaveral appears as a complex mosaic. Upland communities are c lass i f i ed  as: 
hamnocks, pine flatwoods, coastal scrub, coastal strand, and ceastal dunes. 
C i t rus  groves are  a lso  designated among the upland s i tes .  Wetbands are  noted 
as of two general types, wetlands dominated by woody p l z c t s  (swamp) and wet- 
1 ands dominated by nonwoody p la i l t s  (marsh). 

H a m c k s  are forests p r imar i l y  dominated by brcad-leafed evergreen trees. A 
-eloped t r e e  layer,  usual ly  consis t ing mostly o f  l i v e  oak and Sabal 
palm, i s  always ?resent. A shrub layer  varying i n  height from 0,5 t o  3 mTeI's 
i s  present. An herb l aye r  ma) o r  may not be we1 1 developed; however, some 
herbaceous p l  ants are ai  ways present. 

Flatwoods are usua l ly  domincted by n t r e e  layet o f  s lash pine. However, i n  
areas such as the centra l  por t ion  of the island, the t ree  layer  may be ah,. 
sent. The shrub l aye r  i s  dominated by saw palmetto but has several addi t ional  
woody p lant  species. A well-developed herb l aye r  i s  present. 

Coastal Scrub i s  an impenetrable th i cke t  o f  woouy p lan ts  dominated by myr t ie  
oak. It appears as one layer varying i n  height from : t o  3 11.eters. L i t t l e  
herb layer  vegetation i s  present. 

Coastal Strand i s  .I dense th icke t  oC woo@ plants usual ly  dominated by saw - 
palmetto. I t s  p r o f i l e  i s  a s i -  ; . 2 r  from 1 t o  4 meters i n  height; the 
shrubs on the eastern margin usua. .,. G ~ c  3eaged by the s a l t  spray. 

Coastal Dune i s  a s ing le  layer  o f  grass, herbs, 2nd dwarf shrcbs and i s  con- 
f ined t o  the f ron t  o f  the primary dunes. I t  ex is ts  completely w i th in  the s a l t  
spray zone, and sea oats i s  the :nost obvious species present. 

C i t rus  Groves - are the only ag r i cu l t u ra l  areas tha t  ex i s t  w i th in  the KSC 
boundaries. 

Swam s (wet1 ands - woody cover) are areas adjacent t o  the marshes snd are +- c aracter ized by woody shrubs and trees. The mangraves are included w i th in  
the vegetation type. 

Marshes (wetlands - nonwoody cover) are extensive .reas 3 f  grass and herbs 
which occur i n  s o i l s  saturated w i th  w ~ t e r .  Spartina marsh i s  a major const i  t- 
uent o f  t h i s  vegetation type. During wet times o f  the year,  some o f  these 
areas are covered w i th  standing water. 

Ruc'eral are disturbed areas around st ructures and f a c i l i t i e s  and are main- 
-by man. They are predaninantly composed of cu l t i va ted  grasses, herbs, 
and i n  some cases, shrubs and trees. 



REFERENCE STANDS 

Ten permanent vegetation stands representi  ng the major vegetation types on Her r i  tt Is land 
were selected and extensively sampled over a 3-year period. Species d e t a i l  w i t h i n  these 
stands gives a good ind ica t ion  of the v e g e t a t i ~ n  which ac tua l ly  occupies the island. 

' 

1. Volusia Pineland (north o f  KSC boundary and not included on t h i s  map) has a mixture 
of 29 species; five of the  s i x  leading dominants are shrubs (i.e., fet terbush and 
oak). Slash p ine i s  the primary overstory species and wire grass dominates the herb 
1 ayer. 

2. Juniper Hamnock has a r e l a t i v e l y  low nwnber of p lan t  species. The herb l aye r  i s  
dminated by sedges and grasses. The t ree  and shrub layers consist mr ;tly o f  hol ly ,  
Sabal palm, hickory, l i v e  oak, and juniper. - 

3. Route 3 Hammock has a r e l a t i v e l y  la rge number (63) o f  p lan t  species. Wild coffee, 
V i rg in ia  creeper, poi son ivy, muscadine, and greenbrier are major contr ibutors t o  
the shrub layer. L ive oak and Sabal palm daninate the t ree  layer. Opl ismenus i s  
the pr inc ipa l  const i tuent of t h h e e  rb layer. 

4. hisconsin V i l lage has a lack o f  pronounced dominance among i t s  37 species. A s ingle 
la rge slash pine ex i s t s  i n  the area along w i t h  several seedlings. Wire gr3ss, f e t -  
terbush, saw palmetto, and dwarf l i v e  oak are tha most comnon plants a t  the s i te .  

5. Route 3 Scrub contains 27 d i f fe rent  species. Myr t le  oak, blueberry, and saw pal- 
metto are the daninant species. Most of the species are t yp i ca l  scrub species, but 
a few are  charac ter is t i c  of flatwoods ( i  .e., fe t terbush and tar f lower) .  

6. Happy Creek Scrub i s  conspicuously dominated by myrt le  oak. Other shrubs which are 
prominent ar2 fetterbush, huckleberry, and blueberry. Wire grass dominates the herb 
layer  and tarf lower, a p lan t  charac ter is t i c  o f  flatwoods, i s  comnon. 

has the most numerous (76) species o f  a1 1 the stands examined. The 
poorly developed and i s  l a rge ly  dominated by ferns and grasses. A 

dense shrub layer  i s  present and i s  predominantly w i l d  cof fee and Myrsine. The t r e e  
dominants are Sabal palm, lancewood, and l i v e  oak. 

8. Headquarters Pineland i s  a fa i : - l y  t yp i ca l  flatwoods area which has a sparse over- 
story of slash pine. The shrub vegetation i s  dominated by saw palmetto, fetterbush, 
scrub l i v e  oak, and myr t le  oak. Wire grass ana ta r f lower  are the primary herb 
species. 

9. Beach Gr id  i s  a primary dune c m u n i t y  dominated by sunflowers, Heterotheca scb- 
a x i l  l a r i s ,  and sea oats. Most o f  the 26 species found i n  the area are herbs. Other 
comnon herbs are several grasses, sand At r ip lex ,  morning g lo ry  vines, and Croton. 

10. Dune Scrub Gr id has myrt le  and l i v e  oak as the daninant species. The shrub layer  ; 
very dense and, i n  add i t ion  t o  the above 2 species, i s  p r i m a r i l y  composed of saw 
palmetto, rosemary, blueberry, and fetterbush. 
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