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INTRODUCTION 
The illfortrlatioli colitaiiietl in this report was gathered by the 

writer as thesis material to be prese~itecl to the faculty of the Depart- 
lnci~t  of Botany, Utriversity of XIiami, C2oral Gables, Florida, as a partial 
fulfilllne~~t of the requirei~lellts for tlie degree llaster of Science. The 
sur\.ey was a Pittmaii-liobertsoii project (TV-54-11), financed by the 
Florida Game ancl Fresh iliater Fish Commission and the U. S. Fish 
and 117ildlife Ser\.ice. The study covered the period from June 15, 
1951, through September 1952. All of this was field work except for 
short trips to the University of hliami for library and laboratory use. 
The writer was stationed at 13ig Pilie Key, Florida. 

The objectiles of the project were: (1) to deterilliile the composi- 
tion and size of the present key deer population and to gather infor- 
]nation regarcling its life history, (2) to determine the extent ot the 
present Ley deer range, ill\ estigate the con~positioil and ecology ot t l ~ e  
\ egetation of the range, and deternline the en\ ironmental requiretl~euts 
ot the tlecr, atrd (3) to rnake such ~i~anagetnelrt rccornine~~datioi~s a5 

1\70ultl 1:e cleelned ilecessary trom the stntl! for the preser\ ation of 
t h e x  dec~r. 

Tl-te botanical nall-tes of the plant species contained in this paper 
are, tor the nlost part, those used by John K. Small (1933, 1938). 
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At1 L;cological st rich^ of the Deer 

HISTORY OF THE KEY DEER 
The first mention of deer on the lower Floricla Keys fomld ill the 

literature by the writer is that by Fontaneda (1.575) written in his 
Alenzoir. Fontaneda had beell held captive by the Iildiarrs for 17 years. 
I-Ie had been made prisoner when he was 13 years old, and claiined he 
knew Florida better than ally other man. Of t l ~ e  area and its aniinals 
he writes: 

. . . "On these islands are many deer, and a certain ailiinal that 
looks like a fox, vet is not, but a different thing froill it. It  is fat 
and good to eat. On other islailds are very large bears; and, as the 
islands run from west to east, and the laild of Florida passes east- 
wardly towards these islands, that must be the reasoil of bears 
1,eing on them; for the illaiilla~ld is near, and they call cross froill 
island to island. But what was a great woncler to the captives who 
were there, and to those of 11s in other places, was the existelice of 
deer on the Isla~lds of Cuchiyaga, the to\vn of \vhich I have 
spoken." 

The secoild inelltioil of- deer on the lower Keys in recorded history 
found by the writer is that of Captain Bernard Romans (1775) who 
made a rather detailed study of Florida regarding its inhabitants and 
natural features. He found deer on Key Biscayo, llatacombe, Cayo 
Vacas, Pine Keys and Key West, but ilone on Key Largo. 

011 October 31, 1799, hlajor Andrew Ellicott (1803) of Pennsyl- 
vania who was cominissioned by the government to survey the bound- 
ary between the Ainericail and Spanish possessioils wrote in his journal: 

"Went on shore oil Key Vaccas where our people in a short time 
killed four deer, of that sinall species, coinrnoil to so~ne of those 
islands. They are less than our orclitlary breed of goats. (November 
3) killed some inore small deer and salted the111 up." 

Cominodore David Porter in a letter dated December 29, 1829 (as 
quoted by Browne, 1912) regarding Key West's act\lantages as a mili- 
tary post says: 

"The thick growtl~ ot \\7ood with \i7lliclr the ~sland is co\ erect a11d 
which affords timber suitable for construction of small ~essels, is 
filled with deer allcl other qame ,uid the seas abound in the finest 
fish in the world." 

C. 1. Rlavnard writing ill 1872 regaiding clcc.1 in Floricla states 
"This allillla1 is found in all sections, e\en on the keys." 



UePourtales (1877) who was ill the service of the United States 
Coast Survey engaged in somlcling and dredging ill the Gulf Stream 
mentions deer to "have wai~clerecl as far as Key West." 

That deer used Key Vacas as late as 1927 is indicated by tracks 
fomlcl there in that year by Rlr. W. A. Parrish of Rlarathon. 

Barbour and Allen (1922) suggest that the early Spaniards inay 
have introduced these deer into the keys. This is not likely since their 
presence here was a great wonder to Fontaneda. 

Regarding deer on the upper keys (Long Key and northward) 
Harbour and Allen (1922) state: "at least within the memory of those 
now living, deer have never been found." 

Although deer used to range on the Rlatecu~nbe Keys, Key Vacas 
and all the lower keys from Rig Pine to and including Key West, todav 
apparently the distribution is restricted to the Big Pine Key area. 

HABITAT STUDIES 
Geology 

The lower (wertern) Florida Keys from East Bahia Hoilda Kcy to 
Key Wert are uuderlain by oolitic limestone, which is continuous with 
the \liami Oolite ot the rnaillla~ld (Cooke, 1939). The southeast point 
area of Rig Pine Key, however, is composed of a coral formation which 
is continuous with the Key Largo Limestone which forms the outer- 
most fringe of keys from Sands Key on the north to Loggerhead Key 
(south of Cudjoe Key) on the west (Cooke, 1945). 

According to Cooke (1945) the Key Largo li~nestoi~e begat1 to 
de\elop as coral on the Floridian Plateau at the beginning ot the 
Sangam011 interglacial stage (Wicoinico time) when the water was 100 
feet a b o ~ e  the present l e ~  el of the sea. The sea le\ el had dropped b.v 
Talbot time to 40 feet above the p r e s e ~ ~ t  l e ~ e l .  The Key Largo lime- 
rtone reef grew t~pward wltil it was withi11 a1)o~t 20 to 25 feet of the 
surface. At the same time the lliami oolite was accumulati~lg in the 
shallow water behilicl the reef. The nearest land was in Highla~lds 
County, 150 niiles to the north. 

He says further that the reef was killed by the fall of the sea level 
during the IVircourin glacial stage. It was agaiir submerged briefly 
tlnring the inid-IYisconsiir recession (Pa~l~lico Ti~ne) but soon cinergetl. 
h o w e ~  er, ,uld has remained al)o\ e water except ill the low passes he- 
tween the keys. 

The oolitic limestone of the lower keys is coated on top by a 
sinooth thin hard laminated crust (Figures 2 and 12) which breaks up 
into large plates readily separating fro111 the oolitic formation by the 

4 



activity of tree roots. This crust is apparently a harclenecl marl 
deposit similar to or the same as that forlned today, possibly 1>y blue- 
green algae foulld in the area. Crack lines which occurred before 
hardelling took place show in Inally places on the crust; they are 
similar to the cracking of drying marl on the prairie flats of these keys. 

Soils 
The "soils" on the Keys in the key deer range rnay vary from a 

blue-grey marl (calcium carbonate) or coarse shell sand to a rich black 
peaty muck. Along the southeastern shores may be found dmles of 
shell sand, piled up by wave action. In low prairie areas the "soil" is 



All Ecological Strrdrl of the Kc11 Deer. 

Figure 2. Scrub mangrove area on Big Pine Key showing bare exposed oolitic 
limestone with laminated crust in foreground. 

Figure 3. Red Mangrove (R11izopho1.0 111(117glle) which forms the border of most 
of the keys. Note the thick mass of prop roots. 

6 



An Ecologicul Strrcl!~ of tltc Kc!/ Deer 
-- - - - - 

Figure 4. Grass prairie at northern encl of Big Pine Key. Vegetation founcl here 
is listed in Table 33. 

Figure 5. One of the many water hole.; in the pineland ot Big Pine Key. This 
particular one is the one entitled "Waterhole southward of rock pit" in Table 2. 

r 
1 



composed of blue-grey marl, soi11etin1es wit11 a r edd i~h  enst oil the 
surf-ace. There is only a thin layer of soil in tl-re pinelands. inatle 1111 
to some extent by marl and eroded litnestone. In certain of the pot- 
holes a reddish clay-like soil inay be fouild whicl~ gives tlle appearailce 
of the Rockdale series f o ~ m d  on the mainlancl. I11 the hammocks" 
llumus is found mixed with ii-rorgai~ic materials. Seine of the button- 
wood areas contain a rich black peat or peaty muck. The soil of the 
shell n~ouild at \Vatson Hammock is also a rich black color, and con- 
tains a very high organic content. 

Ten soil samples were obtained in the area and analyzed Ily tllc 
Departn~ent of Soils, Agricultural Experjinent Stations, College of 
Agriculture, University of Florida. The pH and available minerals are 
S~IOI'JII ill Table 1. All the soils were on t l ~ e  basic side. The yinelaild 
soils, rnarl prairie, ancl sand dune showed a pH  abo\e 8 and the ham- 
mock soils between 7.79 a11d 7.96, except for the buttoirwoocl l~ainmock 
which had a pH of 7.01. The latter contained a great den1 of peat. 
The calciuin content was high in all soils tested - e~~e11 in the peat of 
the butto~lwood hammock. This call probably be exldained by tlle 
presence of oolitic liinestoile within a few incl~es of tlic surface of this 
material. 

Water, Rainfall, and Temperature of the Area 

Fairly fresh water (all of it originates as rainfall) is available on 
Inany of the higher keys in the key deer range throughout the year. 
Some of it contaii~s \cry little salt. Such water in the solution holes 
ant1 wells of these keys fluctuates a foot oi so w ~ t h  the ilse and fall of 
the tides, howe~er ,  there is a delayed effect. There ale many ~latmnl  
solution holes in the limestone containirlg this water and most of these 
are easily accessible to the cleer. Figure 5 rhows one of these watei- 
holes oil Rig Pine Key. To obtain the salt content the water was 
titrated with silver nitrate 0.1N solution, using potassimn cl-rron~ate a5 
an indicator. Table 2 shows salinity data rnonthly for 15 waterholes 
on some of these keys for the period July, 1951, through August, 1952. 
Soine of these showed little fluctuation in salt content, others \ ariecl 
sotnewhat. Some had low salt content, others high. The poncl on 
Little Torch Key fluctuated to an extreme extent in salinity caused by 
a concentration of the salt as the water evaporated. High tides and 
rainfall may also affect the salinity and at certain times salt water 111ay 
------- - 
*In this pager harn~nock is the name apl~lird tu for~,.;tc:l m-rns chal.;1ctrri7cd I)?. dcnic i~~~ic:l(,-liliv 

growth of many  hpecic.; of 1,road-1r;lf trt,cs ; I I I C ~  sl~r~~i, . ; .  



Table I 

SOIL ANALYSIS OF TEN SAMPLES OF SOIL TAKEN 1N KEY DEER RANGE 
%el 1)y DepCutmcnt of So~ls, Agr~cultlual Expeiln 
- -- -- 

1 \ p 1  irt S a m p l i  .1nd Slte O1gclnlc \lattc I 

I'incland - BIS Pine Kcy Low 8 26 Iltgl, Hlgll < 1 0 ppm T~acc  
I'inc l,ullcl - Cucljoe Kcy hIccl1t1111 8 28 I l~gh  H~gl? < 1 0 ppnl rl-lclce 
Slrell AIouncl - \!7,1t\on 

I-lal~niiock - Big P~rir  Key Vely IIlgIl 7 'ic) Hlgll 111q11 < 1 0 pp111 \leclltmr 
SE l't IIamtnock - Big Plnc Key Muck 7 93 1I1gh IIlgll < 1 0 ppul XIcd~ruir 
IIa~iiliiock - Ltttlc 1'1ne Key Iligll 7 96 fi I gl-r High < 1 0 pplii Low 
Noltlieln Pra111e - Big P~ile Key \Ic~;hnm lflgll 8 43 I11gh 111g11 < 1 0 p1xli TI ate 

8 71 IIlgh I l lgl~ < 1 0 ppln Sa~id Ilune - R J ~  P ~ n e  Kc) Very l,ow Ii,lcr 
\I,1i1 - B1g Plnr hey Fc ~tilizci Alatel~al 8 11 IIlqh fI~g11 < 1 0 1'pnl \Iedlrunl 

(organic) 
Bntton\\ oocl Il,urnl~lock - Blg Pilie Kcy l'cat 7 01 Lo\\ 

- - 
- - 

TABLE 5 .  

AVERAGE TOTAL ANNUAL INCHES O F  RAINFALL AND THE ANUAL MAXIMUM AND MINIMUM RECORDED FOR THE YEARS 
COVERED FOR TWO STATIONS, KEY WEST, FLORIDA, AND ONE STATION, LONG KEY 

(Flom Observecl Kainfall in Florida, Montllly Totals from Beginning ot Reco~cls to December 31, 1947, State of Florida, Board ot Conservation, 
Water Survey and Resear 

-- - - -  -- 

1833-1947 100 38 54 1870 fiC).G9 1838 20 -49 
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penetrate far illlane1 in sloughs and ~narshy areas, covering wit11 water 
land that is dry a good part of the year. The water in the hole on 
Howe Key in _\lay reached a high of 40.75% sea water conteilt, but in 
i-rlost of the other holes tested the salt coiltent was much less. 

The data shown in Table 2 are not necessarily taken from tl-rose 
holes containing the freshest water on tlie particular keys mentioned. 
During the field work of this sur\ey, the writer was always able to find 
palatable water on the keys shown in Table 2. It  might be nientionecl 
that water containing up to 40% sea water was drunk by the crew of 
the Kou-Tiki (Heyerdahl, 1950) to alleviate their thirst. Since the deer 
have been living in this area a coilsidesable time it is probable that the 
deer ha\ e adapted themselves, when necessary, to drink such brackish 
water. 

The salinities of tell of the \vatel- holes are shown graphically in 
Figures 6 and 7. In these sar-rle figures the rainfall for the same periocl 
has been plotted. It call be see11 that there is a definite correlatioil be- 
tween the amount of rainfall and the salinity of the water holes. 
December, 1951, and January, 1952, showed the lowiest amo-cult of 
rainfall, ho~vever, hlarch and hlay dicl not have much more. Drtring 
periods of little rainfall, the salinity indicies rose, the extreme in 
salinity occurriiig in the well of Big Torch Key for 5larch a11d b'lay. 

The total rainfall from February, 1951, through August, 1952, was 
53.59 inches at Big Pine Key. This compares with 49.46 inches at Key 
West for tl-re san-re l~eriod a i d  with 39.66 inches (data for August, 1951, 
are missing) for Alarathon, Florida, 16 111iles to the eastward of Big 
Pine Key (table 4). The annual ai~louilt from February, 1951, through 
January, 1952 was 30.95 inches or froin Jm-re: 1951 througl~ May, 1952, 
32.10 inches. Table 3 shows the raiilfall at Big Pine Ke~i  by rlionths for 
tlie above mentioned period, while average ancl extrel-rle rainfall data 
at Fort Taylor, Key West, and the Key West Airport a i d  I,ong Key are 
shown in Table 5. Key West is 30 l-r-riles westward froin Big Pine Key, 
and Long Key 32 illiles eastward. 

Temperature inay also play an iinportarit part in the all-rount of 
drillking water and soil moisture a\railal>le. Duriilg high teinperatures 
whelr there is little rainfall water is exlaporated fro111 the ground and 
water holes quickly. Salts in the waterlloles may becori~e highly con- 
centrated. Table 6 shows the monthly meall ~liaxirnrrm anel minirnmn 
temperatures and the extremes lor each lllo~lth at Rig Pine Key for the 
period February, 1951, through August, 1952. 111 Table 4 are the mean 



TABLE 2. 

SALlNITY OF SOME WATER I-IOLES IN KEY DEER RANGE BY MONTHS, JULY, 1951 -AUGUST, 1952, SHOWING PER CENT OF 
TOTAL SALTS AND PER CENT OF SEA WATER 

(Basccl on a sca watcr content of 3.5'X) Total Salts) 
- - -~ ~- -- - - - - . . - - -- - -. - - . .- - - -- - - - - . ~p - - 

July Ailgirst Septemlx~r 0ct11br1- Novrmbcr Dpcernhrr January 
Tlltal Six;l Total Sea Total Sea 'Total S r a  Tots11 Sca Total Sea Tots11 Sea 
Salt Watcr Salt Water Salt Watcr Salt Water Salt Water Salt Water Salt Watcr 

13ig I'ine Kry 
\'iratcr 111jlr No. 1 ,242 fi.9:3 ,104 2.97 ,194 5.55 1 0  5.48 ,128 :3.68 ,247 7.07 .,564 16.13 
Hip l'inc Key 
li'slter Hc11r No. 2 ,024 0.70 ,089 2.54 .Ol(i 0.46 ,019 0.55 .01:3 0.:38 Urk- Dry 
Rig Pint Kcy 
F i w y  IT'atcr1111lr 
Hip I'ini, Kcy 
Il i~ck I'it 
13ig P inr  Kr.v 
*L'y~lia Ditch 
Big S inr  Key 
8111itlr ot Hock I'it 
Rig Pint, Krv 
hl:~risc~ib I-Ii~lt, 
1-<1 N:1lllt> Key 
\V<>lI 
!iamrod Kt%)- 
Tyljha Ilitclr 
Ha~m.od Kry 
Pond Hack < I €  Mary's 
Little Pine Kcy 
\t7c.11 
Littlc Torclr Key 
1'11ncl 
C I I ~ ~ C I < >  Kcy 
T l i < ~ m ~ ~ s n i r  Road 
l3ig 'l'~~rc,Ir Key 
nrcll  
Ili~\r,c, Key 
I'llnd 



TABLE 2 (Continued) 

SALINITY OF SOME WATER HOLES IN KEY DEER RANGE BY MONTHS, JULY, 1951 -AUGUST, 1952, SI-IOWING PER CENT OF 
TOTAL SALTS AND PERCENT OF SEA WATER 

(Bawd on a sca water content of 3.5% Total Salt\) 
-- - -- - - - - - -- - - - ---- - -- -- - - -- - - - - - - 

February hfarch April May Jnnc Jnty Atlgust 
Total Sea Total Sea Total Sea Total Sra Total Sea Tcttal Sea Total Sen 
Salt Water Salt Water Salt Water Salt Water Salt Wattsr Salt Water Salt Water 

Big Pinca Key 
Water Hole No. 1 .336 9.62 .S96 17.03 .672 19.21 ,665 19.01 .488 13.94 .063 1.81 .057 1.64 
Big Pine Key 
Water Hole No. 2 ,031 0.90 Dry Dry Dry .048 1..38 ,019 0.55 .O16 0.46 
Big Pine Key 
Ferry Waterhole .076 2.18 .070 2.01 .076 2.18 .076 2.18 ,070 2.0 1 ,041 1.18 .048 1.38 
Rig Pine Key 
Rock Pit .389 11.12 .368 10.52 ,393 11.23 3 9 9  11.40 .425 12.15 4.06 11.60 3 6 8  10.52 
Rig Pine Key 

li Typha Ditch ,057 1.64 .070 2.01 .082 2.34 .079 2.26 ,079 2.26 .070 2.01 .063 1.81 
Big Pine Key 
South of Rock Pit .092 2.63 .I08 3.09 ,139 3.99 ,114 3.27 ,133 3.82 .054 1.55 .070 2.01 
Rig Pine Key 
hfariscus Iiole .235 6.73 3 4 5  9.87 .348 9.96 .685 19.58 ,427 12.20 .I14 3.27 .OR7 1.64 
No Name Kry 
Well ,228 6.53 ,171 4.89 ,361 10.33 3 6 8  10.52 .361 10.33 .I90 5.4:3 '120 3.44 
Ramrod Key 
Typha Ditch ,057 1.64 ,063 1.81 ,076 2.18 ,095 2.71 ,095 2.71 .076 2.18 .05J 1.58 . - 
Ramrod Key 
i'oncl Back ctf Mary's .202 5.78 ,365 10.44 Dry 3 7 6  16.46 .443 12.67 .S26 15.03 .063 1.81 
Littlc Pine Kry 
Wel! .646 18.48 .285 8.15 .723 20.65 .633 18.11 ,691 19.75 .070 2.01 .089 2.54 
Little Torch Key 
Poncl 1.267 36.22 2.345 67.01 4.437 126.5 5.819 166.2 2.377 68.00 1.674 47.84 1.014 28.98 
Cudjoe Key 
Thompson Road ,180 5.15 ,216 6.18 ,221 6.33 ,244 6.98 ,396 11.32 ,203 5.81 2 1 6  6.18 
Big Torch Key 
Well .089 2.54 1.172 33.49 ,279 7.98 1.204 34.41 .330 9.45 .I14 3.27 ,044 1.27 
Hnwc Key 
Pond .646 18.48 1.040 29.40 1.007 28.78 1.426 40.75 1.179 33.70 ,079 2.26 

-- -. - - - -. . . -- - -- . - .. - - 
.I66 4.75 

- . . - .. -. -. .- -. . . .- - - . - ~ -- 
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TABLE 3. 

INCHES O F  RAINFALL BY MONTHS AT BIG PINE KEY FOR THE PERIOD 
FEBRUARY, 1951, THROUGH AUGUST, I952 

(Data obtained from original notes, U. S. Weather Station, Big Pine Key, Florida) 

Month Rainfall Month Rainfall Month Rainfall 

February, 1951 
hlarch 
April 
May 
June 
July 
August 

2.33 September, 1951 3.16 March, 1952 0.97 
1.25 October 4.74 April 2.75 
3.10 November 2.16 hlay 1.36 
0.46 December 0.38 June 3.41 
2.58 January, 1952 0.35 July 7.95 
6.83 February 3.21 August 2.99 
3.61 

--- - 

TABLE 4. 

MEAN MAXIMUM AND MINIMUM MONTHLY TEMPERATURES AND 
MONTHLY RAINFALL IN INCHES AT KEY WEST AIRPORT AND 

MARATHON, FLORIDA, FOR PERIOD FEBRUARY, 1951, 
THROUGH AUGUST, 1952 

(Data from U. S. Department of Commerce, Climatological Data - Florida, 
Vol. XXXVII No. 13 to Vol. XXXIX No. 8, February, 1951 -August, 1952) 

-- 
KEY WEST AIRPORT MARATHON 

Month Rainfall Temperature Ra~nfall  Temperdture 
Mean Max. Mean Mln. Mean Max. Mean hhn. 

February, 1951 0.97 73.1 61.6 1.75 74.6 60.1 
March 0.27 78.9 67.9 0.98 79.6 65.7 
April 2.43 81.2 69.4 2.91 82.5 68.2 
May 0.42 85.4 72.8 0.40 86.3 70.6 
June 3.09 90.0 76.7 0.69 91.1 74.5 
Jllly 6.34 90.5 76.7 3.28 91.1 74.8 
Augast 4.04 91 .:3 78.5 
Scptemlx~r 1.70 90.3 79.0 2.05 91.9 75.9 
Octohel 4.02 84.4 74.5 5.14 86.1 71.4 
Nove11rbt.r 2.84 78.2 67.8 1.49 78.4 61.7 
Ilecember 1.BH 79.3 69.1 0.26 80.3 65 .$) 
January, 1952 0.53 77.0 65.9 0.46 78.4 62.7 
February 2.62 76.3 64.0 2.95 76.6 59.8 
March 0.69 81.4 70.6 1.26 82.4 69.3 
April 2.06 78.6 68.8 1 .84 81.3 68.1 
M,ly 0.34 85.5 75.5 0.64 86.5 73.0 
June 3.38 89.7 77.6 2.92 90.3 75.0 
July 6.93 89.4 77.5 8.67 90.5 74.1 
August 5.20 91.7 77.9 1.97 92.9 75.5 

--- --- 
Total 49.46 39.66 

-- 



An Ecological Stzidrj of tlze Kcil Deer 

lllaxi~l~uin and lniilimuiil teinperatr~res for the Key West Airport ancl 
Slaratho~l for the same period. Table 7 shows the mean i~laxiinum and 
ininimum monthly temperatures for the period 1910-1926 for Key 
West, Florida. 

Key Deer Range 

The range of the key deer at present is essentially that shown in 
Figure 1. Sugarloaf Key in addition inay be used to slight extent. 
Although certain keys may be separated by a mile of water, still they 
are used by the deer. The writer was never fortunate enough to 
obser\le ally deer making such a crossing, however, he did talk to some 
of the old time residents of the area who could remember times when 
deer were harpooned while swimlning from island to island. 

The islands in the range are usually entirely surrounded by a 
thick growth of Rl~izophorn i7znngle (red mangro\le) which begins its 
growth in shallow water (Figure 3) .  This species yields to some extent 
to Auicennicl [black mangro\le) at about mean tide level. These two 
grade into Lagzl~zczilaria mcemosn and Conocarpzts erecta at about the 
high tide level. Sometimes the thick growth of mangroves is only a 
narrow strip, other times it inay be rather extensive -even covering 
whole islands - depending, of course, on the elevation. I t  may grade 
into an open scrub mangrove type of bare oolitic rock (Figure 2 )  or 
oolitic rock covered with a few inches of blue-grey marl and overgrown 
by short grasses such as Mo~zccntlzoclzloe littoralis or Sporoholis vir- 
ginicus or the glassworts, Salicornia (Figure 8).  On some of the keys 
rather exterrsive marl prairies exist. A few of the keys have small sand 
dunes piled up by wave action - these may be mostly open as that 
along the southeast point and Long Beach area of Big Pine Ke\ 
(Figure 9 )  or hidden under and within a dense growth of mangrovc 
fringe. 

The above vegetational types grade either into broad-leaf ham- 
mock species or  ine el and. Rather extensive pinelaild may be found on 
Rig Pine, Little Pine, No Name, Cudjoe, and Sugarloaf Keys. 

During the course of this study deer tracks or droppings wercl 
noted by the writer oil the following keys only: 

Big Pine Key )oh~~son Keys 
Little Pine Key Water Key (off Little Pine) 
Rig Torch Key Howe Key 
Middle Torch Kev Cudjoe Key 
Little Torch Key Annette Kev 
Ramrod Key 



An Ecologicul Stziclri of the Keri Deer 

TABLE 6. 

MONTI-ILY MEAN MAXIMUM AND MINIMUM TEMPERATURES AND 
MAXIMUM AND MINIMUM TEMPERATURES RECORDED FOR THE 

MONTH AT BIG PINE KEY FOR PERIOD FEBRUARY, 1951, 
THROUGH AUGUST, 1952 

(Data from original notes, U. S. Weather Station at Big Pine Key) 

hIaxii11u111 Mini~nuni 
hlonth Mean hiaxi~num XIran Alinimmn Recorded Aeco~.ded 

for Month for Month 

February, 1951 76.2 60.7 84 42 
Marc11 81.5 65.3 85 54 
April 83.1 69.2 87 5 5 
May 87.2 69.8 9 1 62 
June 91.;3 74.3 04 68 
July 91.1 76.0 94 70 

W" ?- August 92.8 i i . i  9 5 79 
September 92.0 77.3 95 72 
October 86.5 73.1 9 1 67 
Sovernbcr 81.0 66.8 89 54 
Ilecenlber 82.1 68.1 87 rj 1 
January, 19.52 80.Fi 64.5 86 54 
Fcbruary 78.7 61.4 8 5 50 
March 84.5 68.6 89 53 
April 82.9 67.5 88 5 9 
May 87.5 72.8 9 1 65 
June 90.8 76.2 94 72 
July 90.0 75.8 93 7 1 
August 92.5 76.2 72 
-- 

95 
~- - .... pp ....... .... .. 

TABLE 7. 

MEAN MAXIMUM AND MEAN MINIMUM TEMPERATURE DATA FOR 
KEY WEST, FLORIDA, BASED ON YEARS 1910-1926 

(From A. J. Mitchell and M. R. Ensign, The Climate of Florida, Bulletin 
No 200, University of Florida, Agricultural Experiment Station, 

Gainesville, November, 1928, p. 145) 
- - - - . - .... - -- - . - - 

.... --- - 

hlonth Mean blaximum Metun hlinimu~n 

anuary ................................................................ 75.4 65.7 
Februarv ................................................................... 75.5 65.2 
Mardl ............................................................... 78.1 67.9 
April ........................................................... 81.4 71.1 
May 84.0 -7  - !>.>. 1 .................................................................. 

Jttne .................................................... 86.8 76.8 
I ........................................................................... 88.3 77.9 
August ........................................................................ 88.7 78.0 
September .................................................................. 87.4 77.1 
October ..................................................................... 84.2 74.8 
Noveiliber .................................................................. 78.4 69.6 
1)eceirtber ................................................................. 76.0 66.7 

-. 
p~ 

15 



Keport5 weic heard from time to timc tllat deer had 11ee11 \cell or 
\ifill noted oil Sugarloat, Cucljoe, and Slurntne~.la~ld Key. The writer 
searclled to1 sign on these keys but f o m d  only an old hilncl-1 ot drop- 
pings in the pineland of Cucljoe Key. 

A gawral clescriptior~ of the indil iclual keys in the Ley tlerr rallge 
and their use by the deer is gi\.en later in the report. 

Composition of Vegetation 

Procedure. To study the legetation of the area alld be able to 
con~pare that found on the different keys, quaclrats mere established 

RAINFALL 

INLNl4€s 

10.0 

995 

water 

I I I ~ I I I I I I I I I ~ I  
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ten 3 x 100 feet quadrats were made in each of the four pineland 
standsd studied. This number was inore than enough for a sufficient 
sample - thus they give a good show of frequeilcy of the species ancl 
coxer the entire stand of each ke17 effectively. There were a number 
of reasons for selecting a long rectangr~lar quaclrat instead of some 
other type: (1) it has been shown that a rectangular plot is more 
efficient i n  sanlpling than '1 square one (Oosting, 1948), (2) ~t pro\ ed to 
be the most efficient for one person countirrg the spccies, and (3) it 
aicted in inany instances in making the site ot the quadrat more ran- 
domized. For example, on  Little Pine Key no matter where the firrt 
stake of the qrradrat was set the ~egetatioii was so thick that only the 
first few feet could ha\e been selective at the most. The quadrats 
were spaced rnore or less by selectiol~ because, except for Big Pine 
Key, tile spacing by a compass course or mark on a chart to be 
tl~easured off would ha\~e been most difficult ancl time-coi~s~uining and 
\voulcl not have been worth the effort. These ten quadrats in each 
stand \yere spread o\er the whole stand. After picking the xicinity 
the writer would then take about 100 paces in a particular cfirection 
hefore setting the stake, thus iuakiilg the sample so~l~ewliat more ran- 
doinizetl. For understory species (mostly herbaceous) three one-yard 
scluare quadrats placed within the larger 3 x 100 feet quadrat were 
used. These were taken at the beginning, middle, and end ot the 
larger quadrat thus iuaking a total ot 30 quadrats for each stand. No 
pilleland quadrats were run into the siilks ~vhich co~lsisted ot a dit- 
ferent type of connnunity*": Conocarpzrs ancl Rlarisctrs or Serenoa ant1 
&Iarisccrs. All tree and shrub seecllings were it~cluded in the tree alltl 
shrub lists and are listed according to four size classes for height. 
under 1', over 1' to A', over 4' to 12', and over 12' to 55'. The height 
of each plant was estimated. The canopy wns noted as to cliaineter ot 
cover it afforded I11 c.orn~>uting the clata tor co\ er classes in the table5 
from the field notes the figure is syuarecl to give the approximatcL 
square feet of co\ er. Any diameter more thal-r three feet is mnltiplictl 
only by three since this is the width of the quadrat. From this tlrc. 
total per cent of coxer furnished by a species could be cieterminecl I) \  
di\icling the total canopy by the total square feet in the ten quadrat\ 
Plants which sucker at the base \Yere counted as separate plallt\ ~t 
thev dicl this below the grounc'l. Ainoiig such plants are: Eugcrrtrci 
c~rilluris, E .  bz~xifolia, hlosiera longipes, Gtlettnrda scabm, hletopitir~r 

- - - - - - - 
""Community, in t l l i  payer. apylics to thosi. spei.im a\\:~ciatt.d t ~ l ~ c l l l < ~ r  \\ it11 1111,. 10 5r . j  < I . I (  

dolirinant plants ( e.g., pinrlancl comniunit)- - dominated 1,). pin?\ and several lla~rlls 1.  
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to~ i ferz tn~ ,  Pisonic1 rotzindata, Pithecolobi~i~it guaclalupense, Randin 
czczlleata. Rapa~zea gzrnyn~~ensis, and Turrrrbiw longifolicl. 

Ahout the same procedrire was tollowecl in rlmtling the ha~nmocli 

qnaclrat\ except that ill thi5 cdsc the mtnimum ~lumher of- quadrats 
(wlre11 a11 acldit~oital cdr~aclrat increased the n~rrt~ber of 5pecies no Inore 
t11a11 10 per cent) \I ns 11t1l dild the cjrlaclr'lt\ \vcte redrrced to 3 1 50 k t .  
A total of 35 such tiee alld sll:ul) quadrats \\7ar made oil the major keys 
in the kr! deer lairge. These data ha\ e been combitled in Tables 23 
and 24 to s11o\v \pecie\ and i11foii1?dtio11 '111011t the ha~ninoch communit!~ 
for the eiltire area. Two :3 x 3 feet rmderstorv cjuaclr'~t\ wele made 
.vvithin the ] a g e  c~u~~t l r a t  - one , ~ t  the eircl wllc~e the first stake was ret, 
the other at the opposite end. 111 ac1ditioi-r to tlie alooxe, cluadrats 
wele also illacle in ham~nock on Ailllette Key ancl the southezlst point of- 
Big Pine Key. 

Tell 3 x 10 feet cj~tadrats wcie lull 011 ail open piairie a e a  at the 
ilol tZ1 enel oi I3ig Pine Ke: . These were placcd along a trail a e r y  50 
or 100 pace5 ancl sex en pace5 from the trail. 

,A line tial~\ect (couiltrng ailyth~tig tl-i,lt hacj a ca11op\~ o\ c.1 tlie line) 
a~rtl thrce 3 x 100 feet qnaclrats \ \we ~ised to study the trai15itiotr troiu 
111a11g1o\ e to pinel,i~ld or hammock. 

Otficr \ egetational types such as the ope11 scrub m,ltlgro\ e prairie 
anc1 beach sai1c1 dune hC1\ e beell described troin gerleral obser\ ation. 

In addition a plant check list \vas maiiltained f-or inany of the keys 
in the area (Appetldix I lists the qpecies for 15 of the keys). A general 
clesciiption of- the indi\idual keys is al5o gi\en. The U. S. Coast ancl 
Geodetic SUI\ ey clrarts kT5533 and T5535, ( suppleiuented to April 2 
ailcl 9, 1935, respecti\ ely ) were used extensi\ ely ill these stltclies ancl 
thev 5 1 1 0 \ \ 7  tlle \ egetational types rather xvell tor each of the keys. 

IIerbarlni-t1 specimens of all plarlts in the list except l~alms and 
cacti are clepo~ited in the Buswell Herbarium, Ui-tiiersity of Ilid~ili. A 
seed collectiott \x7a5 also maint~iried ant1 ir deposited in the Rrt\well 
IIerbari~u~i. 

To clleck giowth iecoxery 111 the pilleland olr Hig Pine Key after 
file foul 3 150 feet qrradi'1t5 weie set up it1 a 1)urii mhich occurreel 
\la) 4, 1952 east of- the 13ig Pine 11111. The cfata were tsken following 
I~incipall!i the \alne procedure that \?.as used in the pilleland and 
ll,t~nmock hal~itats. Coru-rts were l ~ e g l ~ n  hlay 26 aild mere mxle 
lnonthly to1 foul mortths after the file. 

Thr cc~rttei of this 1,111 11 was al,out K. Lat. 23 $0' 5". TV. Lmg. '31 
2 1 ' 0". Th(> east and \\ e5t edges \s7e1 cx a1)otlt 1270 t c ~ t  t~ 0111 thc cci~tci 
,i~rcl tlic rtoith ailcl sol1t11 edges 315 feet. 



General Description of Some Keys in the Key Deer Range a i d  
Their Use By the Deer 

Big Pine Key. Hlg Pine Kcy is abont t ~ 7 o  11l11es w ~ d e  at tllc 1% ~tlest 
point alrd 8 3 ~niles long and co~rtains about GOOOQ acies It 1s one of 
tlrc highest and lalgest he)s 111 the 'Ilea, and coltta~ns the gieatest 
1rnln1,er of plailt spccle~ ( chcch list r l r  Appendix I ) . Opclr p~rreland 
( F ~ g t ~ i c  10) foiins aborlt 38 pel cent of the key. The oollt~c l~mestoue 
with l a i l ~ ~ l i ~ ~ t e d  c~rlst  15 ~xposed  thiol~ghot~t  011 the east sltle ot the 
1roit11ell-r e ~ l d  of the hey 1s an opril gias5 13ia11ie almut a half lllile l o r ~ ~  
airci a slxtl~ of a rn~lc \vide. A Ilttle f ' i~t l~el  r~oi t11 ~t gi,lcles 111to IlainmocL 
A i'lthe~ I'uge shallow salt watei lahr hcle 15 sr~l~ou~lcletl  on tlle \lest 
and 1101 tllei~r sltlrs b) let1 m'~nglo\ e llolig the s l lo~e lllles a ir  n1m 
gio\e ant1 button\vood stlips. In places tllc l ~ ~ ~ t t o n ~ ~ ~ o o t l  5t11p5 ell- 
croach up011 the pillela~ld and cioss tlliough. l ia thc~ e\tellsl\ e 11a111- 
1tlocL5 c,n~ be found oii the soutll\vcst p o ~ ~ ~ t ,  1101 t11 of the pineland 
near the rrorthc~~l end of the hey. lroitll of the comlt\ ]oat1 or1 the ca\t 
51dc (ma111 p.11 t of kc?), Doctoi', . Z ~ I I I ,  \Vat\on IIa~lnnock a~ rd  the sontli- 

Figure 8. hIarl prairie on Little Pine Key showing scattered trees of i\'ic,('rttti 
rtititltr. Ground cover dominated by Snlicor~titr c~~rthigrici and A\ lor t t r t~f l i~~r~/~/ ,  
/ittcr<r~i,~. 



c,,~st po~trt. Along thc \ltorcl of thc couthcast peiiinsl~l,~ is ,I I~cacll tlu11c1 
co\ ct c~cl \i71tl1 c111nc. \ egetation (Figttre 9). 

Fresh water call be found in illally places througllout the pii~elailtl 
‘inti hrtttonwood hammock areas. U. S.  Highway 1 crosses the Le) 
near the soutlteril end. A state road runs northward fro111 U. S .  1. 
dl\ iding the Ley most of the way in a north-south direction. 

This key was used lnost e~tensixely by the deer and tracks a1ic1 
\igns \\ere a l~va~ls  to be found. Even the cactus area of the southeast 
point was used to sotne extent. Hrwters claim that if the deer ever led 
the dogs into this area the dogs \\ere no more good for l~rul~ting. 

Little Pine Key. Little Pine Key is separated from the lnaill deer 
range by 13ig Spailish Chanilel for a distance of more than a mile. It 
is approxiinately threc miles long and orie mile wide at the greatest 
distai~cc ant1 coiltains 600 acres. Nineteen per cent of the land is 
pineland. This piilelaild is very thick ant1 rapidly changing to a 
ha~ninock formation (Figure 11). At the southerii and southwestern 
part of this key there are grass marl prairies (Figure 8). I-Iammock 
growth surrorunds nearly all the pii~elai~d. The shores are liiled with 
mangro\.es. A few deer tracks were found on this key at all times 
(luring the study. Fresh water is a\-ailable. 

Although searclled for a ilumber of times certain plant species 
were tre\el fotuld oil this key e\en though tlrey were urunrrotls atrd 
cortsl>i~l~ous on atllacel~t keys. These plants arc noted in Appelrdi\ I. 

Water Key (off Little Pine Key). This key is approximately .S 
~tiilc loi~g ailcl .6 lnile witle aiicl cotltains about 100 acres. Tllcre is :I 

tllick halii~nock gl.o\vth nt the southern end. The rest of the kc! is 
~rracle up of all ope11 mangro\,c-prairie area and thick mangroves sur- 
~.or~lld tlle key along the sl~ores. Deer tracks were ilotetl here by the 
\\,riter a nrunber of tiines tluritlg the cotlrse of the. str~cly. Fresh water 
i s  a\,ail:ll,le at least part of the year. 

Johnson Keyc (Northern). T11~ rlortlleri~ kc) is al,olrt .S ~trile lot~g 
111(1  4 ~nile  wide. It cotrtaii~\ about 105 acres. Within the niallglo~e\ 

t 1 l . 11  line the sholc i\ a sotiie~7hat  ope^^ marl prairie of ccatterrd 
r otjotrrrpzis crecta and Lngtinclrlaria raccruosa which coveis a goocl 
I I I ) I ~ I O I I  of the key. A tair-si~ecl hammock and thicker scrlib buttotr- 
!I t,otl xea s  mahe up tlic. 1)alnnce of the i \ l a~~t l .  Tracks of \e\ era1 cleel 
I I I ( tol~ncl heir ill Jdttnai\ ,nld Al>ril. 1')5'7. No trc.cl1 mate1 w ,~s  

I ~ i l r t t l  ~ I P I ( \  l7y the writer. 



Figure 9. Sand dune at the Southeast Point of Big Pine Key. Note the Key 
Largo (coral) limestone in the foregrouacl. 

Figure 10. Pineland of Big Pine Key. Note the openness of the vegetation a\ 
compared to the pinelands of the other keys. The prison camp huilclings can bc 
seen in the background. 
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Johnson Keys (Middle). The RIiddle key is about twice as large 
as the northern one (about 200 acres). It is ~ n a d e  up  of a harnrnock 
along the center which is surrounded b) open tnangro\,e-marl prairie. 
hIangro\~es border the shore. Tracks of several deer were found here 
in Ja~luary atlcl April, 1952. No fresh water was fotmd. 

Big Spanish Key. This is a sinall irregular key coanprisillg about 
w 43 acres. It  is made up of a clense growth of red ma~rgro\~e with a few 
black mangrove scattered about. No deer sign was noted, nor was 
fresh water to be founcl. 

Little Spanish Key. This is another stnall key which comprises 
about 39 acres and is made up mainly of mangrove in a dense mass. A 
po r t i o~~  of the key is Inore open and here it is coinparatively easy to 
walk. There is a sandy shore dune rtp under the Inangroves where a 
few other species of plants occur. The followirrg species were noted: 
Aoicennia, Bntis, Clzloris pctmecl, Cyperzls brunneus, H!ymenocallis, 
Rllizophom, and Ses~roirrm portlll(~castrzrin. No deer sign or fresh 
water were found. 

Cutoe Key. Cutoe Key, made up of several isla~lds and a shoal 
area between, is about a halt mile wide and extends for inore than a 
mile and a half. The isla~lds coinprise a total of aboltt 17.5 acres. 
These isla~lcls are made up almost entirely of dense mangrove anc1 
scattered mangro\ e-marl prairie types. Only a few species were found 
growing here: 

Agercltui71 littorule J l ( ~ t y t e n t ~ ~  I~l~ylltrntltoidcs 
A s t e ~  br irceti Jlonc~nthoclzloe liftorc~hr 
Actcennrc~ ruf1(1(1 Plzilo-rer ous cer tilic~ilorir 
Ratls nznritmlo Snl~cornic~ clmbiguu 
Rorr~cltiu frtitercens Sesri~ turn portulucrrstr tin1 
Cono~c~rpus  erecfa Spi~u)bolrs eirginicuv 
Lagurlculariu rclcernoso Rltizophorc~ mcingle 
Lticiron ~c~robnzant in~ 

No deer sign or fresh water were fonrrd. 

Annette Key. Annette Key corrtains about 390 acres and is ap- 
lxoximately 1.7 rniles long and .5 mile wide. It has an extensive grass 
prairie along the wester11 shore wit11ir-r a narrow strip of- mangrove. 
There are two rather small hammock areas toward the southern end ot 
the key. The rest of the key is made up of- a dense growth of rnangr~\~e.  
This key appears to be used rather sparingly by the deer. No fresh 
water is available. 

Mayo Key. This key is about a mile long and about .I mile wide 
and comprises some 65 acres. llangro\-es border the shore. For the 



inost part the islalid i3 lnadc up ot an open mauKro\ c1 prairie containing 
the tour lnallgro\es aiid Aior~arrtl~oclrloc, Solicortzict at~~bigrlc~, aiid 
Sporobolis .t;irginicrrs. There are a few haturnock trees hut 110 ham- 
inock. Walking is easy throughout the island. No deer sign was noted 
here 11\7 the writer and no f-resh water is a\ ailable. 

Porpoise Key. Porpoise Key of about 20 acres is about .3 mile 
long and .1 mile wide. There is a thick gro\vth of- mangro\ e 011 the 
\vestern side and a small haminock at the western point. A rather 
large marsh prairie inakes up a good portion of- the key. which has a 
sand cluile along the northern shore. Onl> a few species of- plants were 
t o l l ~ ~ d  growing here, and no dew sign was noted b\ the writer. There 
is no  tre\h water a\ ailable 

Howe Key. Howe Key co~itai~is 930 acres ailtl is abont 2 111iles 
long and .7 inile wide. At the southeastern eiltl is a large mature 
hammock with a few pilies scattered in the illore ope11 areas. Another 
hammock area exteiids througl-1 the ccnter of the key a little farther 
north. The two hammocks are separated by a marshy button\vood- 
mangrove area. RIangro\~es border the shore lines. -1 few tracks were 
always fouild on this key. TVater is available. 

Water Key (North of Big Torch Key). This key coiltaiils 216 acres 
and is approximately 1.7 miles long aild .2 mile wide. There is CUI 

extensi\e ~ n a l  prdirie doininated by Sporobolis ti1.giniczl.s aild 
;\lonanthochloe littornlis with oi~ly a xery few other l~lailts g rowjn~  
there. The prairie is borclered along soine of the shoie hv laige mmr- 
groLes. At a sinall spot neai the sorrthent tip theie is a becl ot 
Oprrnticls and Accrntllocererrs floritltrtzrr,. Quite a 1luml1er of T11tintr1 
l~crr~iflorcr are scatte~cd along the pini~ie. No flesh water is a\ail'~l)l(s 
a11d no deer sign we1 ca tou~ltl 1 1 ~  r. 

Big Torch Key. Rig Torcl~ Key, which is about 4.5 niiles long ant1 
1 inilr wide at widest point, comprises solne 1400 acres. Haminoch 
growth rxtencls throughout inost of the key \vitli man\/ buttonwoocl 0 1  

mangro\e encroachments. Near the southern end of the west \ide is ,i 

large grass prairie made up to a large extent of Pntziczr~~r oirgatrorr 
Deer used this prairie as well as the area \urrouiiding it. There \vel(> 
also plenty of deer sign at the northern encl of the key and at thc. 
crossing to Sliddle Torch Key tracks were always to be totmd. Fre \ l~  
water is available. The reinains ot a few pine trees 11a~e been folintl 
iwar the western shorc of this key. 

Middle Torch Key. This kc.! is apl~roximately 3.4 tlllles long ' ~ l r t l  

.6 mile \vide aild co~nprises abottt 1,000 acres. Hammock qrowth co\ c~ \ 



111ost of the interior and lnallgro\,es form the \~egetation along the shore 
line within which is a buttonwood strip. Deer sign \were always fou~ld 
on this key along the butto~lwood strips and to some extent in the ope11 
areas of the hammocks. At the northern end of the kev is a small area 
containing a few pi11es. 

Little Torch Key. Little Torch Key, appmxi~nately 3 miles lollg 
atid .5 mile wide, co~nprises 770 acres and is inade up mostly of ham- 
mock growth and open prairie areas. Near the northern tip a few pines 
call be found. The only deer sign noted by the writer was near the 
crossing to hliddle Torch Key and along the hammock at the northern 
end. 

Ramrod Key. This key, about 1.6 miles lo~lg ancl 1.1 ~lliles wide, 
contains some 900 acres and is co~nposed of halnrnock growth ox7er a 
large part of the key. Some of the area is in a thick stand of Pteris 
cnztdata where land has previously been cultivated. In the southern 
part there is a large shallow salt-water lake surrounded for the most 
part by open mangrove. hlost of the deer activity was found north of 
the highway in the hammock, Pteris area, and along a buttollwood 
slough. Mangroves surround most of the key. A few young pines are 
to be found on this key. Plenty of good fresh water is available. 

No Name Key. No Name Key, approximately 2.S nliles long and 
1.1 miles wide, containing 1,000 acres, is made up of about 16% pine- 
land around which there is quite an amount of hammock growth. Large 
areas, previously cultivated, are grown up in Pteris euzldatn. There are 
some open mangrove-prairie areas to the north and to the south. 
llangroves border the shore. There was plenty of deer sign on this 
key at all times. Water is available. 

Toptree Hammock Key. This is a long narrow key, approximately 
1.4 miles loilg and .3 mile wide at the widest point. It contains about 
140 acres. A narrow halninoek runs along the center of the key. Other- 
wise it is ~nostly prairie type with mangroves along the shore. No 
tracks or sign were noted here by the writer. No fresh water is available. 

Cudjoe Key. Cudjoe Key, about 5 iniles long and 2.5 iniles wide, 
contains about 3,300 acres of which 7 per cent is pineland. There is 
hammock growth extending westward, ~lorthward, and eastward of this 
pineland. hlany bays and sl~allow lakes cut into this key. Arouild 
tl~csc lakes are found scrub lnangrove and buttonwood areas. South- 
ward of the lakes is Inore hammock. Although Inally deer are supposed 
to have roamed this key at one time, there was little evidence that it 
was being used to ally extent during the time of this study. Fresh 
water is available. 



Knock'emdown Keys. These keys to the eastwarcl of Chdjoe Key 
are fairly large keys comprisiirg about 1,100 acres. Tl-re!~ were tornlt-rl\~ 
used to soiilc extent by the deer. They contaii-r good hammock gro\vtll 
ailcl mangrove areas and a few p i t ~ s .  Althougl-r  the!^ were searched 
clilige~~tly in December, 1951, and June. 1952, the wiitcr was ~u i a l~ l e  to 
find ally trace of deer. The writer fouilcl no fresh water. 

Summerland Key. Su~l-r~nerla~ld Key, about 3 ~niles long alrcl 
about .6 mile wide, contains abolit 1,100 acies. A good portion ot t11c 
key is made u11 of haininock growth. At the ilortlleril end it grade\ 
into open buttollwoocl areas and marl-prairie types. There has bee11 
little if ally deer activity on this key during the past year. Fresh water 
\i7as reported to be p r e se~~ t .  

111 August 1952 while searching for deer tracks on this key t'lrc. 
writer stu~nbled upoir what apl~earecl to be a bnrving or cluinpii~g 
groui~cl. 111 thc excavatecl marl and mangro\ e peat ivhic1-r had dried 
out, l-rarcletlcd, and cracked were found the bones of several aniinals. 
Three lower jawbones of deer were fomld, as \yell as two teeth a i d  
l~ar t sof  several others ailcl parts of antlers. The jawbones \yere in fair 
condition. The antlers, which appeared very old, broke \,cry vasily. 
Bones of raccoons, snakes, crocodiles, birds, turtles (carapaces). ai~tl  
thc shells of inally conchs were also found. 

Sugarloaf Key. Sugarloaf Key is a large, very irregular iuass 01 

land broken up by lnarly bodies of water. Along the east~varcl side,. 
tlle arm of land cstendii~g ~iorthwest\vard is inade ~113 of a large 11am- 
~nock area and some pii~eland. Southward there is inore liaminock a~rtl 
some mangrove areas. hlangroves surroluid the key. Althoug11 dec,~- 
are known to have roanled this key extensively ill the past the writc.1- 
was unable to fincl ally trace. However, reports of deer having bec.11 
here were heard occasio~lally during the course of the in\,estig a t '  loll. 
Fresh water is u\,ailable. 

New Found Harbor Keys. Thc largest islallcl of tlre New Fo1111t1 
Harbor Keys is approxiiliately 1.1 nliles long and .4 mile wide at tlrt. 
widest point aild coinprises about 90 acres. Along the ocean sick is ; I  

sandy beach ailcl rather high dune. At the eastern tip tl-rere is a m:t~t 
grove area. The vegetation of this key is not as thick as that of tllc. 
typical hammocks but it would afford good co\.er for deer. No sig11 
\\us fou~lcl here 1,y the writer. I l r .  Henry Watkii~s of Kev \Vest toltl 
the writer that deer once used tliesc keys for ~noirths at a ti~nc, ( > \ ~ , I I  

tllot~gh no water is available. 



The s~nall key east of tlie above nlelitioncd one is a sandy key of 
abont 9 acres. The ulldergrowth had been mostl~7 cleared and the key 
had been homesteacled but the houses are 11ow in ruin. Heal-!I clcariiig 
and dredging machiner!~ has been used hert. recclltly. No cleer sign 
was fort~ld. 

Spanish Harbor Keys (West Surnn~erland Key). For~lierly three 
snlall islai-1ds comprisiilg about 75 acres lnacle up this jiroup. Toclay 
the channels between have been filled in so that the land composes one 
island. The key is ratlier ~iarrow and consists for the most part of 
open ~ r a i r i e  with scattered large trees of Cocc~s ttrrciferci, Elnp/lrilrtll 
siniamhn, Ic17t11yo~nethicl piscipt~ltr and Licicerz~~in ~zitido o\.er the 
higher sand clune. There is a very small halnrnock made up  of a thick 
growth of plants, generally not over six to ten feet higl-1. On the north- 
ern shore the mangroves are rather thick and mostly ill a  row strip. 
No cleer sign was found nor was fresh water available. 

Comparison of Vegetation 

1. The Pineland Community. The four pineland stalltls studied 
and coinpared occurred on Big Pine, Little Pine, No Name, and Crtdjoe 
Keys. The avnouilt of pineland on these keys varies to some extent. 
Big Pine Key coxztains the most: 35 per cent of the key is pineland. 
The others vary from six to 19 per cent. These are approsimste figures 
and are based on the U. S. Coast and Geodetic Sur\.ey Topographical 
Charts No. T-5544 and T-5545. Table S shows the per cent of pineland 
for each key and the percent of pineland ill compariso~~ wit11 that of 
Big Pine Key. 

Tables 9, 10, 11 and 12 slrow the cl~llsitv pcr acre of tree ant1 
s111.ub species in the pilleland of tlle four keys a11c1 the per ccltt of 
cover. Table 13 shows the frequency per cent for cach of thc tree and 
shrub species in the irldividual t c ~ i  quadrats of each stand. Table 13 
lists the 13inelancl rtnderstory (mostly herbaceons) sl~ccies giving the 
frequency, density, and cover for each in the four stallds. From tllc 
data  resented in these tables it can 11c see11 that there is a definite 
clifferellce among the four stands. 

The pineland of Big Pine is an ope11 \voods (Sce Figure 10). Therc, 
is little or no soil. This conclition has come about because oF a repeti- 
tion of fires year after year. Whene\.er a tree is felled by tlle witid on 
I3ig Pine Key or tlie other ke~ls the roots colnc 1113 from the rock in one 
solid mass lca\.i~rg a clealt smootl~ rock exposed (F'igtlre 12) .  \1'11~11 
tltis smootl~ crust \~711ich 01-erlays the, hlialni oolitc is l~rokcli 111) 
tree roots and 11y otller causes it conies 1111 it1 large tliin slal~s. 



An Ecological Study of the Key Deer 

Because of the openness of the pineland on Big Pine there are 
more understory species here than in the pilleland of the other three 
keys. This shows up well from the understory quadrat studies (Table 
14) in which a list of 46 species was obtained for Big Pine Key. This 
number is about two and one-half times that obtained in any of the 
other pineland stands. Little Pine Key has a list of only 10. Grasses 
are in 93 per cent of the quadrats on Big Pine and cover 25-50 per cent 
of the ground. On No Name Key they cover 5-25 per cent of the gro~ulct 
and are in 63 per cent of the quadrats. On Cudjoe Key they are again in 
cover class I11 but are found in only 33 per cent of the quadrats. 011 
Little Pine Key they are in category I for cover and have a frequency 
of only six per cent. From these data it call be seen that the more 
sparse the tree and shrub species the more grassy the understory will 
be. Alost of the understory species are widely scattered and afford 
only a small canopy. 

Little Pine Key has had no fires in recent years and the vegetation 
is very thick throughout the pineland. It is so thick that there is little 
difference in effort between walking through the pineland and walking 
through one of the immature hammocks in the area (Note Figure 11). 

No Name Key pineland is somewhat open and walking is fairl! 
easy. Hammock species are beginning to take over (Compare Table 11 
with Tables 15-23 of tree and hamillock species). The succession ol 
hammock species in the pilleland of Cudjoe Key is more advanced thalr 
that of No Name Key but still is behind that of Little Pine Key (Conr- 
pare Figures 10, 11, 13, and 14). Cudjoe pineland differs fro111 t l ~ '  
others in having a great number of Sabul and Caesalpinic~. 

It  will be vloted that such hammock species as Eugenia axillmr.i\ 
E. buxifolia, Elnphrium, Cocco1obi.s luz~rifoliu, Icacorea, and Ichtllrlo 
nlethia did not show up in the pilleland quadrats of Big Pine Key. 

TABLE 8. 

COMPARISON O F  PINELAND AREA FOR T H E  FOUR KEYS 
- -- 

Perccant Pnrr l ~ t i < !  

Ke) Prlcznt P~nrland Compared to 11, I I  4 
Hlg P ~ n e  Kt \ 

Big Pine ........................................................... 38 100 
Little Pinc ..................................................... 19 6 
No Name 16 8 
Cudjoe ................................................... 7 11 

- -~ - -pp..p.p-.--.p- - - 



TABLE 9. 

DENSITY PER ACRE OF TREE AND SHRUB SPECIES BY FOUR SIZE CLASSES IN PINELAND STAND OF BIG PINE KEY 
(Based on 10 quadrats 3 x 100 feet). Per cent of cover is also shown by 6 classes: I-covering less than 1% of ground, 11-1 to 5%, 111-5 to 25%, 

IX-25 to 50%, V-50 to 75%, and VI-75 to 100% 
- - - - - - - - - - - - - - - - - - - - - - - - -- - - -- -- -- - - -- - - - -- - - -- - - - -- - - 

Under Over 1' Over 4' Over 12' 
Spec~es 1' to 4' to 12' to 55' Totdl Cover 

Bry~onii~ia cunent,~ 58 159 15 232 11 
Coccothr~nax argentea 1844 726 58 2628 111 
Cono~arpus errcta 44 29 29 102 11 
Er~thalia f r u t ~ c o ~ a  15 87 102 I 
Jacquinnia keyensis 15 15 I 
Metopiunn toxiteriiin 479 29 508 I 
M o ~ ~ e r a  long~pes 595 566 1161 I11 
Pinus ca~ibaea 43 102 378 523 IV 
Pisoma rotundata 218 450 668 11 
P~thecolobiuin guaclalupense 247 639 116 1002 I 
Randla a~uleata  1162 188 1350 I 
Hapanea guayanensis 44 4 3 87 I 
Reynosia septentrionalij 44 261 305 I1 
Rhacoina crossopetnluin 15 15 I 
Serrenoa repens 87 3 12 479 111 
Sophora toinentosa 15 1 Fi I 
Sunana n ~ a r ~ t ~ i n a  15 15 I 
Thi~nax microcarpa 29 145 44 218 I1 
Torrnbla longlfolia 15 1,s I 
Vachellia peninsularis 29 29 I 

--- --- --- --- --- 
TOTAL 4939 3758 384 378 9 649 
- - - - - - - - - - - - - - - - -- - - -- - - -- --- - - - -- - - - -- - 



TABLE 10. 

DENSITY PER ACRE OF TREE AND SHRUB SPECIES BY FOUR SIZE CLASSES IN PINELAND STAND OF LITTLE PINE KEY 
(Based on 10 quadrats 3 x 100 feet). Per cent of cover is also shown by 6; classes: I-covering less than 1% of ground, 11-1 to 5%, 111-5 to 254, 

IV-25 to SO%, V-50 to 75%, and VI-75 to 100%. 

2. Byrsonima cuneata 15 14 29 I 
3. Coccolobis laurifolia 44 958 334 14 1350 IS1 
4. Coccothrinax argeiltea 232 1099 203 1524 I11 
5. Elaphriuill simaroba 29 145 145 :319 I1 
6. Eugeilia axillaris 14.5 290 435 I1 
7. Eugenia 1)rrsifoli:r. 29 159 160 348 I 
8. Icacore~r pniculata 101 15 116 I 
9. Larltaita ~nvolucl.ata 15 14 29 1 

10. hletol~irrm tc,siferum 373 232 610 14 1234 111 
11. Pillus caribaca 131 131 I11 
12. I'itl~ccolobium guarlalupense 407 7289 3093 11689 11' 
13. Karlctia aculeata 74 1 4,501 29 ,5271 I1 
14. Reyirosia septentrionalis 102 87 189 I 
15. Rhaconla cvossopctalunt 1Fj 15 I 
16. Sal~al pallnetto 44 44 1 
17. Serrenoa rcpens 15 15 I 
18. Thrinas microcarpa 210 2076 915 15 3296 V 
19. Torrubia sp. 4711 1641 2120 I11 
20. Ximinca niitericaria 58 58 I 

--- --- --- --- --- 
8465 174 28227 

- . .- 
-- ~ 



TABLE 11. 
DENSITY PER ACRE OF TREE AND SHRUB SPECIES BY FOUR SIZE CLASSES IN PINELAND STAND OF NO NAME KEY 

(Based on 10 quadrats 3 x 100 feet). Per cent of cover is also shown by 6 classes: I-covering less than 1% of ground, 11-1 to 5%, 111-5 to 25';. 

- -- 
IT7-25 to 50%, V-50 to 75%, and VI-75 to 100%. 

- -- - - - - - -- - - -- --- - - -- - - -- -- - - 
Spec1e5 Ciidcr 1' Oxer 1' to 4' O\er  4' to 12' Ovet 12' to 55' fotal Co\ ( 1  

1. Builielia angustifolin 15 15 I 
2. Byrsonima cuneata 29 29 I 
3. Cassia haliar~~ensis 15 15 I 
4. Coccolobis laurifolia 15 15 I 
5. Coccothrinax argentca 479 1132 189 1800 I11 
6. Conocarpus erecta 15 15 I 
7. Elaphrium simarriba 15 15 I 
8. Erithalis fruticosa 15 14 29 I 
9. Eugenia axillaris 29 348 15 392 I 

10. Eugenia buxifolia 29 29 58 I 
w 11. Guettarda scabra 102 276 29 407 I 
+ 12. Ichthyomethia piscipula 15 116 131 1 

13. Lantana involucrata 15 116 43 174 I 
14. Metopi1im toxifer~iin 73 29 14 116 I 
15. Mosiera longipes 1.5 101 116 I1 
16. Myrica cerifera 87 87 I 
17. Pinus cariba'? 102 174 44 116 436 111 
18. Pisonia rottind;~t~? 131 784 915 11 
19. Pithecolohi~iiu guaclalupense 668 9728 ,523 10919 111 
20. Randia aculeata 180 653 842 I 
21. Reyno~ia septentrionalis 15 699 624 I 
22. Hhacoma crossopetalum 73 73 I 
23. ~errenoa repeng 116 116 I1 
24. Thrinax microcarpa 102 392 116 610 I11 
25. Torrribia sp. 420 668 1088 I I 
26. Ximinea ai~~ericana 73 - - 73 I1 

TOTAL 1950 15243 1801 19110 . . - - - - - -- .. - - - . . . -- - - . 
116 

. -- . . .- . . .- - --- -- - . - . ... .- -- - 



TABLE 12. 
DENSITY PER ACRE OF TREE AND SHRUB SPECIES BY FOUR SIZE CLASSES IN PINELAND STAND OF CUDJOE KEY 

(Based on 10 quadrats 3 x 100 feet). Per cent of cover is also shown by 6 classes: I-covering less than 1% of ground, 11-1 to 5%, 111-5 to 25%, 

Over 12' to 5 5 '  

1. Byrsoninra currrata 58 1.5 73 IS 
2. Caes;rlpirlia pauciflora 116 827 102 1045 I1 
3. Calypthrantlles pallens I *5 1 5 I 
4. Coccolobis laurifolia 15 102 14 131 11 
5. Coccolobis uvifera 29 29 I 
6. Coccothrinax ;~rgentc;c 145 697 29 871 111 
7. Conocarpus erccta 29 87 14.3 1.3 276 I1 
8. Drypetes diversifolia 15 15 I 
9. Erithalis fruticosa 15 14 29 I 

10. Eugenia axillaris 102 130 218 450 TI 
11. Eugenia buxifolia 102 72 1 5 189 I 
12. Guettarda scabra 5 8 407 130 5 9 5 11 
13. Metopiu~lt toxifcru~rr 682 363 174 208 1422 I11 
14. Mimusops cnrarginata 1 5 15 I 
1.5. Mosiera longipes 500 1368 857 2410 111 
16. Myrica ccrifera 29 29 I 
17. Pinus ceribaea 15 4 3 261 819 IV 
18. Pisonin rotundata 116 639 87 842 IT 
19. Pitl~ecolobi~~rn guadalupensc 668 3717 6170 10555 IV 
20. Hal-rdia ;tculc.at;i 1481 2271-1 78 3833 I1 
21. Kapanea g~~tyanensis 44 755 217 1016 I1 
22. Rey~losia septentrionalis 102 276 180 508 I1 
23. Rhacoma crossopctal~un 44 44 I 
24. Sabal pallnetto 191 479 145 29 784 111 
25. Serrr:noa repcns 73  493 566 111 
26. Sopl~ora tomentosa 29 29 I 
27. Tl~ri~-r;~x ii~icroc;trpa 1.5 436 188 639 111 
7': T i ~ r r l ~ l > i ; i  lon~ifolia . ~ 

29 44 79 I 
, . . . . . I  , . *  1 i 2 9 44 I 

- -- --- 
. . ,I i 1 6  - 



TAHLE 1:3. 

F1IEQUENC:P PER CENT: OCCURRENCE OF SPEC:IES IN THE TEN 
QUADRATS FOR EACII OF TIIE FOUK PIXELAND STANDS 

- - ~- -- ~ - - -- 

1' 
Spi,ci<,\ Kc>> 

1.  H11niic1i:c aligilstifolia 0 10 10 O 
8. I ~ Y I - S O ~ I ~ I I I ~ I  ~II I I (%:I~; I  80 20 20 40 
:3. C:lesalpinia panleiflora ( )  0 0 40 
4. Ct~ly~~tlirantlnrs pallens 0 0 0 10 
5. Cc~.;siit l~a l~nu~ens i s  0 0 10 0 
6. Coccolol~is luurifolit~ 0 90 10 10 
7. Coccolol~is n\-ifera 0 0 0 10 
8. Cijccothri~i;~\- . '11 ., uentc'a 100 90 100 100 
9. Conoc;~rl>us rrecta :30 O 10 40 

LO. l)r!l~etrs cliversifo1i;t ( )  0 0 10 
11. Elaplir i~u~r si~iiarulja 0 50 1 0  0 
I2 E~rithalis fruticos~t 10 0 30 20 
18. Eugc~nia ;t\illwis O 50 80 30 
14. E11gc11i;t l~i~xifoli :~ 0 10 20 50 
1.5. Cnc~ttnrda sc;11jra 0 0 10 20 
I (j. Ic;~col.ea l~;uiicul;~t;~ 0 10 0 ( )  

19. Icht l ly~rn~t l i ia  piscipnl;~ 0 0 ,30 0 
18. Jaccluinnia kc~!.rnsis 10 0 0 0 
19. 12t~n~t;11~;n ini\-ol~~cl-;~t;~ 0 30 SO (1 
20. hi(. t i) l>ir~~~r to\ifc~rninn 20 90 50 100 
21. I\linnn~laops c.lnal.ginat;t 0 0 0 1 0  
22. I \ l o s i r ~ - ~ ~  loligipcs 90 0 (3) !)O 
2:3, hi!rica cerifrra 0 0 20 10 
24. I'inus c;~ril);~cw 00 70 80 10;) 
25. I'isonia rotnnclata 90 0 70 80 
26. l'itl~cc,olol)inm guadalul)cnsc 10 100 100 100 
27. H;~ntliu t~crtlrat;~ 5 0  00 10 81) 
28. R;~p;tnca gn;~\iunc~lsis 80 0 0 40 
29. Keyrnosia hc,pteiitrionalis 1 0  80  60 f i 0  
",O. Klracor~ia cros~o~,c.t;1111111 10 10 20 10 
:', 1. Said p:~l~nctto 0 L O  0 100 
.3 .3 I-. Scrc,noa repelis 60 10 80 S O  
:3:?. Soplror:~ tol~~entosa 20 0 0 10 
2. S ~ ~ r i a n n  maritima 1 0 O 0 
., - 0 
1.1. Tlrl-inax niricl-ocarp;~ 70 100 90 90 
'36. T o r r ~ ~ b i a  sp. 10 100 80 :30 
, - 
1 I .  \'achellia pcliinsulari\ 10 0 O 10 
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TABLE 14. 

PINELAND UNDERSTORY (MOSTLY HERBACEOUS SPECIES) BY KEYS 
FOR THE FOUR KEYS STUDIED 

The figures in the table are based on 30 3x3-feet quadrats. Cover classes are 
\hewn by six classes: I-coveritlg less than 1% of grorincl, 11-1 to SQ, 

111-5 to 25%, I\'-25 to SO%, 1'-50 to 75%, and V1-75 to 
1004. Per cent frequency and density are also shown. 

~ ~ ~ p ~ p  -- -- - 
BIG PINE KEY 

Spt'cics ' ; Frequency Density CDICI. 

1. Agalinis purpurea 
2. Aletris l~racteata 
3. Anemia adiantifolia 
4. Bletia purpurca 
5. Borreria terminalis 
6. Cassytha filifornlis 
7. Chalilaecrista keyrnsis 
8. Chamacsyce conferta 
9. Cliamaesyct scoparia 

10. Chamaes>-cc sp. 
11. Chiococca pinetor~tm 
12. Chloris petraea 
1:3. Cirsiuln horridulnnt 
14. Crotalaria niaritinia 
1.5. Croton linearis 
16. Cynoctornum sessilfoliln~, 
17. 1)ichrn~nena colorata 
18. Dyschoriste angusta 
10. Echites echites 
"1. Ernodea angustir 
21. Flaveria l ineari~ 
22. Chlactia parvifolia 
23. Hciiotropium leavrnw~orthi~ 
24. Indigofera miniat;~ 
25. Lc~ucopterum panifoliulr~ 
26. hluriscus j;imaicensis 
27. hlr la~~thcra  parvifolins 
28. hlikania batatifolia 
29. hlorindtt roioc 
:30. Pl~yllantltes pc~ltaphyllus 
:31. Pllysalis angustifolia 
32, I'lucl~ea foetida 
,'3:3. Poinsettia heterophylla 
54. Polygala praetervisa 
5.5. Ptrris caudata 
.36. Pterocaulon und~llatuir, 
:37. I').cnadora h;~ha~ncnsis 
88. Iiliabdadenia corallicola 
39. Khacoma ilicifolia 
40. Kuellia llybritla 
41. Sa~iiodia cbracteata 
42. S~inilaz havanensis 



TABLE 14 (Continued). 

PINELAND UNDERSTORY (MOSTLY HERBACEOUS SPECIES) BY KEYS 
FOR TI1E FOUR KEYS STUDIED 

The figures in the table are based on 30 3x3-feet quadrats. Cover classes are 
.ihown by six classes: I-covering lcss than 1% of ground, 11-1 to 5%, 

111-5 to 25%, 11'-25 to 50%, V-50 to 754,  and VI-75 to 
100%. Per cent frequency and density are also shown. 

- - - -- - - -- 

Species ' Frequency Density Cover 

Stylosanthes hamata 
Vernonia blodgettii 
Unknown seedling 
Grasses (unidentified) 

Agalinis purpurea 
Cliaillaesyce scoparia 
Echites ecllitcs 
Ernodea angusta 
Galactia par\-ifolia 
Gnlactia spicc~formis 
hlorinda roioc 
Ptcris caudata 
Smilax havanensis 
Grasses ( uniclcntified ) 

Agaliuis purpurca 
Cassytha filifor~liis 
Chamaecrista keyensis 
Cl1amaesyce scoparia 
Clriococca pinetorum 
Chloris petraea 
Cirsirn~~ horricluluill 
1)ichromana colorata 
Ernoclea angusta 
XIori~lda roioc 
Pliyllanthes pe~itaphyllus 
PI1 ysalis angustifolia 
Kliacoma ilicifolia 
Kuellin liybrida 
Samodia chracteata 
Smilax havensis 
Grasses (uniclcntified) 

Agnlinis purpnrea 
Ase~neia leoiclcs 
Aildropogon sp. 
Cassytlia filiforinis 
Chaniaccrista aspcra 
Clra~niiesc)-cc scopuria 
Clriococca pinetorunl 

9.33 
3.33 
3.33 

93.33 

LITTLE PIKE KEY 
3.33 
3.33 

10.00 
70.00 
6.66 
,333 

50.00 
., ,, ., 
.>..33 

86.66 
6.66 

CUDlOE KEY 
6.66 
6.66 
6.66 

10.00 
S6.66 
8.33 
S.33 
6.66 

63.33 
.33.33 
3.33 
3.33 
6.66 

13.33 
3.33 

10.00 
38.33 

SO KXhIE KEY 
2(3.6(3 
:i .:33 
6.66 

43.00 
16.66 
.30.00 
2G.66 



TABLE 14 (Continued). 

YINELAND UNDERSTORY (hlOSTLY I-IERBACEOUS SPECIES) BY KEYS 
FOR THE FOUR KEYS STIiDIED 

The figures in the table are based 011 30 3x3-feet cluadrats. Cover e i a s s ~ s  are 
shown Izy six classes: I-covering less than I% of i?;rorr;mcI, 11-1 to SC;, 

111-5 to 2 5 5 ,  I\'-25 to 505 ,  \'-50 to 75%, ant8 i'I-75 L:) 
100'r. Per cent frequene?- anil density are also shiiw11. 

Spccic> ' , Fri.rjueoi.)- I l c ~ ~ \ i t ?  Gin cr - ~ ---- 
8. Cirsi~urr Irorriclulu~~~ 6.66 .07 1 
9. Chrysopsis graminifolia 10.00 ..3:3 7 

10. Croton li~~citris 13.38 2 0  I1 
11. Dichromcna colornta 6.66 .07 1 
12. .Elites c-clrites 9.33 .0:3 I 

85.39 3.60 - 7 13. Ernoclca angusta l1;i 

14. Flavcria linearis 1:3.8:3 .23 I 
15. C;tl;lctia parvifolia 19.30 .1:3 I 
16. Slarisc~is jaaraiccnsis 3.39 .-LO I I 
17. S1ik;urin 1tut;ttifoli;l 0 .n -7 

.>..>.3 .0:3 I 
il .n 0 .07 18. hlctastc%lnra bloclgtttii .3..>.> 

.3" 0" 10. h1orind:t roioc -1.1..3,> ,170 1: 
20. I'liyllantlrc~s p e i ~ t ; ~ ~ t l i ~ - l l ~ ~ s  6.66 .10 1 
2. Physalis angustifolia 16.66 A0 1 
22. l'tcris caudata 
23. Pycnudor;~ bal~amensis 
24. 12haconra ilicifolia 
2.5. Ruellia lrybrida 

oxicodendron toxicodendron 

The three pilleland stands other t11.111 Ei~g Pine Ke) coittnlrr,x:i 
much the saiite nuntber of the mo\t a1)uitriatrt species. Pitltecolobiiiii; 
g~:t~clalrr?)cnsc. It will be notccl tbat theit) are 915 ilrdi\idiral\ of  
Thrinax nlicrocnrpc~ on Little Pine Key ilr t l i ~  4- I2 foot 11racLct \-vlttc I t  

is more that1 tltc total nrtiriber tor that 5pc.cie~ in ally 01 tllir OII/ICI. pilli 
lattd stands. This species here also \bolts the qreattxst gioi11~c1 co\ckr 
category 1' - co\ erittg 50-75% of the grorrnil. 

I t  conclitiotls co~ltiilue the same, in a number of ) car5 - there 1 )e i11~ 
no fires in the pinelalid of the latter three Ley5 -this pineland xX 1 1 1  
11a\ e chal~ged to I~ammocli \vitli pe111.1ps \ome of the old piitci rcrn,Lrii 
i t lg  as rtalict5. Table 11 shows thar No Namc p;i>cl,lncl has thtl rtroit 
\ ~ o u r ~ g  lmke5. Tlti\ is true ortly l~ecartw t l ~ e  larrcl \ \a i  sufieir~tltl~ opt 1 1  

tor the3e to ha\e  gotten startecl hut the hal)itat is rapictix char~gltll: 

2. The I ~ L I ~ P ~ P O C ~  Comil~tt~~ity. Tllirt) - f i x  ct 3 I 70 k t  5111 111) ,ii t i  I 
tlee c:riac!rats \5 cr-cl iuu 111 the Iratr~inolr~~\ of eight of tire tuajor kc \ \  i f 8  

3 6 



A12 Ecologicczl Stzrdrl of tlrc Key  Deer 
- - -- --- - -- - - -- -- - - 

Figure 11. Pineland of Little Pine Key. Note the high growth of the vegetation 
(the white bag in the center is seven feet above the ground). Vegetation is very 
thick and visibility poor throughout the pineland. 

Figure 12. Wind fellecl pine on Big Pine Ke?. When the roots come up the! 
r attry every bit of \oil with thern. 

:37 



At1 Ecologiccrl Strldrl of t11e Kerl Deer 

the key deer range, taking a minilnuin n-cnnber of quadrats for each key. 
The community of each key has been compared individually and then 
all the data from the total 35 quadrats have been l~uuped together to 
give an overall picture of a typical West Indian type of com~nunity for 
the area. These data are shown in tables 15-24 with Table 24 showing 
the frequency per cent of each species on the eight keys. Table 25 
gives information on the hammock understory. 

A total of 48 species was recorded for the 35 tree and shrub ham- 
mock quadrats. Of this number the Ramrod Key co~nmunity had 29. 
Big Pine Key 25, No Name Key 28, Cudjoe Key 19, Little Torch Key 20. 
Big Torch Key 21, Howe Key 16, and Little pine Key 17. 

Table 23 shows Ezrgenia buxifolia as the most prominent plant ill 
the hammock. For the hamrnock cornm~mity of the area there is a 
total of 13,753 plants per acre with a frequency of 94% (Table 24) and 
a catlopy of 25-50% (Table 23). This species has a frec~uency per cent 
of 100 on each of the individual keys except on Rainrocl Key where it 
drops to 66 per cent. It  is the most numerous plant on all the key\ 
except on Little Torch Key (where Sncia exceeds it ill number) ant1 
Ramrod Key (where several species exceed it in number). E. htixifolicr 
also furnishes the most cover in the majority of the hammocks on the\(, 
keys. For the typical community Saoia is next in number, but her(- 
most of the plants are seedlings and they are found in onlv 17% of tlics 
quadrats. (This species was recorded in quadrats only from Littl(8 
Torch Key and Ramrod Key). 

By comparing Table 23 with Tables 9, 10, 11, and 12 it will be scvbli 

that many of the hammock species are also found in the pinelatitl 
community but in the latter are generally in lesser numbers. Sill(.( 
these are the ones that can reproduce in sunlight or shacle they art, tlrc 
ones that eventually produce a hammock. The following pirielaritl 
quadrat species did not show up in the hammock quadrats: Pitirl\ 
Pisonia rotundata, Sz~riana, Vachellicz peninst~laris, Cassia, and Cocsol 
piniu. From the evidence of these data it can be seen that fire doc., 
hold back the hammock climax in this area and allows the pine wootl~ 
to continue as such. 

Pithecolohizini gz~adalz~pense is a plant of both pineland ant1 1 1 1 1  

hammock community. However, it seems to "like" partial sl~acle otrl\ 
On Rig Pine Key in the open pineland it is not abundant (See Tal~lrs 0 I 

while in the other three pineland stands the numbers increase (Tal~lc 
10, 11, and 12). In the thick hammock community the ntunber . t < , t l r i  

drops to some extent (see Tables 15-23). 



TABLE 15. 
IIESSITY PER ACHE OF TREE AND SHRUB SPECIES BY FOUR SIZE CLASSES IN HAMMOCK COMMUNlTY OF BIG PINE KEY 
(Based on G quadrats 3 x 50 feet). Per cent of cover is also shown by 6 classes: I-covering less than 1% of ground, 11-1 to 576, 111-5 to 2554, 

IV-25 to 50%, V-50 to 7596, and VI-75 to 100%. 
-- ~ -. . .- . .- - -- -- - .. - - 

Under 1' Over 1'to 4' Over 4' to 12' Over 12' to 55' 

2. C;ipparis flcwosa 97 97 I 
:3. Clliococca alba 48 48 11 
4. Coccolobis lanrifolitt 97 339 484 920 111 
3 .  Coccolohis ~rvifcra 48 194 48 290 11 
(5. Coccotl1rin;tx argcnteki 97 145 97 339 I1 
7. Conocarpus erectit 48 48 48 192 I1 
8. Eliiplrrirnn si~narul);~ 1597 97 48 1887 I11 
I-). Eritlratis fruticosa 97 97 1016 1210 I11 

10. Eugenia axillaris 774 387 I94 13S.5 11 
11. Eugenia buxifolia 1,549 2904 2662 71 1Fj IV 
12. Ichtliyo~iiethia pisciprrl;s 3'39 111 
13. Jilccjninnia kcyensis 97 48 145 290 TI 
1-1. hlctopilun tosiferuilr 2614 1162 726 4938 I\' 
15. h.Iiiiiusops c1nnrgin;tt;r 48 48 144 I1 
16. Pithecolobium g~i:ttl:tlupc~~ist: 823 2139 2565 5808 111 
17. Psychotriu nervos:~ 194 48 242 I 
18. Randia acillenta .58 1 1258 436 2275 11 
19. Rapanea gliayanrnsis 97 87 I 
20. Rl-~acon\a crossob>c.taliirrr 48 48 I 
21. Hc~ynosia srptentrionalis 436 145 436 LO17 I1 
22. Serenoa rcprns 48 48 I 
25. Thrinax inicrocarpa 194 436 242 872 111 
24. l'orrubi;~ longifolia 678 :387 LO(i5 I11 
2*5. Xirninca alncrican:~ 48 48 242 48 386 111 

- .- 







TABLE 20. 

DENSITY PER ACKE OF THEE AND SHRUB SPECIES BY FOUR SIZE CLASSES IN HAMMOCK CO3fiMUNITY OF BIG TORCH KEl 
(Based on 5 quadrats 3 x 50 feet). Per cent ot cover is also \hewn by 6 cla~se5: I-covering les\ than 1% of ground, 11-1 to 5%, 111-5 to 25%- 

I\'-25 to 50%, V-50 to 75%, ancl VI-75 to 100 
- - - -  -- - - - 

- - - - - - -- 
S ~ C < I < \  O\cr I '  to 4' O b r r  1' to 12' hi\ ?I 

A~rryris c l i ~ ~ ~ i f e r a  
But11c1i;t an~rustifolin 

@. 
Casasia clusllfolia 
Coccolobis laurifolia 
Conocarpns cxrcct;l 
I l r y c t c s  divcrsifolia 
Elapl~riull> s imnr~~l>a 
Eritl~alis fruticosa 
Er~gcnia asillnris 
Eugenia lnuifolia 
Gyrnnant11c.s llicidn 
Ichthyomctlria piscipr11;t 
Xlctopiunl tosifcrunr 
S l i~~r l~sops  c ~ ~ ~ a r g i n a t a  
S'ithc.colol,iu~~~ gn;tdalupc.rtsc: 
liandia a c ~ ~ l c a t a  
1i;ipanc:t g~~ayancnsis 
I'tr!,nosia septcntrionalis 
Solanlm~ 11;tliamcnsc 



7'.4131,1; 2 l .  
I i 1 1 I I i I 0' I . I  111IL-B SPECIES BY FOUR SIZE CLASSES IN  HAMMOCK COMR.1UNITY O F  NO iYAhlE KEY 
list,v(l (111 -1 clt~xlri;tt\ :3 30 feet). Per cent of cover is also shown by 6 classes: I-covering less then 1% of grouncl, 11-1 to 5%, 111-5 to 25.;;. 

IV-25 to 50%, V-50 to 75%, and VI-75 to 100% 

I 2 2941 - .7 111 
2. Bourrrria ovata (353 1234 1 4  1960 

C 0 

I11 
S. Bi~melia ;tngustii'oli;~ 73 1 $> I 
4. 13) rsonima c l~ncata  73 145 218 111 
,5. Cocco1ol)is lanrifoli;~ 7:3 486 508 217 1234 

' ? 

I11 
6. Coccolol~is uvifcra I b 7 :3 1 
7. Conocar1~11s crecta 145 14.5 I11 

'? 8. Elapliritiin simar1111a 1/45 I : ,  145 145 508 I1 
9. Eugenia ~txi1l;tris 20:3:3 25S)fi fi.5:3 ,5082 111 

10. E~~gc i i i a  husifolia 2614 2904 4574 145 10237 I\' 
11. E\-otlica paniculat;t 218 72 200 -, I 
12. Gucttarcla seabra i b  72 145 I 

% 13. Cylninda latifolia 3 6:3 36:3 726 I11 
14. Icacorca panict~lata 218 218 11 
15. Iclithyonlctl~ia piscipul;l 72 218 290 111 
16. Krrrgioclrndron ferrcum 145 145 I 
17. Lantana invo1ucr;tt:t 290 290 11 
18. hlctopiu~n toxifcrui~l 145 200 145 1089 1669 I\' 
19. llimusops cmarginata 145 145 I 
20. Xlosicra longipes 218 218 I 
21. Pithccolol~ium g~t ; tda l~~pensc  508 508 I11 
22. Hanclia aculcata 04.4 8920 290 5154 I11 
23. Kapanca gnayanensis 73 73 I 
24. Keynosia sc-ptcntrion~tlis 290 944 508 1742 I1 
25. Hliacolna crossopctali~~rr 73 73 I 
26. Thrinax microc;~rpa 218 72 290 I11 
27. Torrubia longifolia 75 72 145 I1 
28. Siminca amcricana 73 72 145 I1 

--- --- --- --- 

- 
- - 

. .. . . 



TABLE 22. 

DEXSITY PER ACRE OF TREE AND SHRUB SPECIES BY FOUR SIZE CLASSES IN HAMMOCK COMMUNITY OF KAJIROD KEY 
(Based on G quaclrats of 3 x 50 feet.) Per cent of cover is also shown by G classes: I-covering less than 1% of grounrl, 11-1 to 5%, 111-5 to 255 ,  

IV-25 to SO%, V-50 to 75%, and VI-75 to 100% 

1. Aiiryris clillrifcra 48 48 I 
2. Aumclia angustifolin 38 97 290 4:;s I1 
3. Byrsonilna cnne;~ta 97 48 145 I1 
4. Coceolo1,is 1;ulrifolia '4 8 48 290 386 111 
li. Cocco1ol)is ~~v i fc ra  14.5 145 I 
6. Conocarp~is ?recta 4 8 i18 96 I1 
7. Elal,hrir~~rr simarul~a 97 97 194 I1 
8. Erithalis Er~iticosa 532 2178 2710 I11 
9. Engcnia axillaris 1162 1258 2081 4501 I11 

10. Eugenia bt~xifoli:~ 1646 4:36 822 97 3001 111 
11. E\osteina cari11;lrum 242 242 I1 
12. Ficus aurrn 48 4 8 I 
13. Ctlcttard;~ scalxa 48 48 1 
14. Gymincla latifolia $1 7 97 I1 
15. Icncorvx paniculata 97 145 242 48 532 I1 
16. Ichtl~yometlria l~iscipnla 48 48 96 11 
17. Xlctopiulll tosiferum 6050 ($29 726 242 7647 111 
18. lIi111usops rlrtarginata 145 97 :339 58 1 I11 
19. XIosicra longipcs 48 436 839 823 I1 
20. Xlyrica ccrifera $1 7 97 I 
21. I'itl~ccolol~irm~ gu;~d;lloprnse 48 290 ,581 919 I1 
25, liamcli;~ nc~11cat;l 436 1830 97 2372 11 
9" +.,. Rapanea gr~ayailensis 290 387 97 773 I 
24. Ilcx).ilosia srptcntrionalis 5351 ;58 1 920 11 
25. Rl~;~corna erossopctal\i~lr 48 48 96 I 
26. Sa\-ia I~alian~ensis 14320 34:30 46l15 2263 1 I\' 
27. Sopl~ora totr~c-iitosn 48 48 I 
2 1  'fl~r-ii~,l\ r i i i c  i.oc,ii.p,i 290 48 3:38 I1 

, s . . .  1 .  1 .,I<..l., .. . 19-1 194 I1 
-- 

. . . ' \  i l l l i i  



TABLE 23. 

DENSITY PER ACRE FOR TREE AND SHRUB SPECIES FOR TIIE HAMMOCK COhlMUNITY OF THE ENTIRE AREA 

.. . -. . - 

8. Bourrcria ovat;~ 75 141 8 224 I1 5.71 
:3. Bumclia angustifolia 6 (3 240 224 25 555 I1 40.00 
4. Byrsonima cui~eata 8 .?I 3 33 2.5 $39 I1 22.86 
.5. C;lpparis flexosa 17 17 I 5.71 
6. Casasia c1usiifoli:t 8 8 16 I 2.86 
7. Cliiococca alba 8 8 I 2.86 
8. Coccolohis laurifolia 4 1 224 547 50 862 111 45.71 

a 9. Coccolobis uvifcra 8 58 17 83 I 14.29 
C" 10. Coccotlirinax argcntcn 17 3 3 30 83 1 8.57 

1 I .  Conocarpus erecta 25 83 141 108 357 111 42.86 
18. 1)ipIiolis salicifolia 8 17 25 I 2.86 
1:3. Drypetes divcrsifolin 8 8 16 I .5.71 
14. Elaplr~.i~im simaruba .>.>- nor) 25 5 8 107 522 I11 45.71 
1.5. Eritlralis fruticosa 83 207 580 871) I1 .3 1 . 4  
16. Eugcnia i~xillaris 638 721 663 8 2030 I1 45.71 
17. Eugcnia busifolia 2462 4339 6723 292 10753 IV 04.29 
18. Erostema caribacui~r 4 1 41 I 2.86 
19. Erotlrca p;tnictil:~ta 25 8 33 1 2.86 

, 20. Ficus aurea 8 8 I 8.86 
21. Ficus hrcvifoli:~ 8 8 I 2.86 
22. Gnettarcla scahra 8 33 17 58 I 8.Fi7 
23. Gplriinda latifolia 58 41 99 I1 11.43 
24. Cymnanthes lucicla 4 1 89 124 I 2.86 

41 8 49 I1 5.71 
. -- - ... . - 



TABLE 23 (Continued). 

DENSITY PER ACRE FOR TREE AND SHRUB SPECIES FOR THE HAMMOCK COMMUNITY OF THE ENTIRE AREA 
(Based on the 35 3 x 50 feet quadrats made on the 8 keys studied). Cover and frequency per cent are also shown. The cover is shown by 6 

classes: I-covering less than 1% of ground, 11-1 to 5%, 111-5 to 25%, IV-25 to 50%, V-50 to 75%, and VI-75 to 100% 
--- - ~ - . - -~ . . . .. 

~ 

-- .- - - . -. - 
Under Over I' Over 4' Over 12' 

Species 1' to 4' to 12' to 5.5' Total Cover Frequency 

26. Icacorea paniculata 17 49 83 8 157 I 17.14 
27. Iclrthyo~rretlria piscipc~la 8 8 rj0 174 240 111 40.00 
28. Jacqr~innia keyensis 17 8 33 5 8 I 11.43 
29. Krugiodendron ferreun~ 17 17 I 2.86 
30. Lantana involucrata 33 33 1 2.86 
S 1. hl2ifetopin111 toxiferum 1.575 406 ,323 598 2702 I11 80.00 
32. Mimusops en~arginata :3 3 17 133 8 191 11 81.43 
33. Mosiera longipes 25 182 232 439 I1 22.86 

ip 34. Myrica cerifera 25 25 I 5.71 
a 35. Pithccolobiu~n guadalupcnsr 224 763 1169 Fj 8 2214 111 54.57 

36. l'syclrotria nervosa 33 8 4 1 I 2.86 
57. Haudia aculeata 547 1874 32.3 2744 11 85.71 
:18. Haparlea guayanensis 58 207 5 0 8 323 11 28.55 
39. Heynosia septentrionalis 265 398 1011 8 1682 111 74.29 
40. Rhaco~na crossopetalum 17 17 34 I 8.ij-i 
41. Sal~al p. '1 1 nretto 17 33 50 I1 5.71 
42. Savia bahameusis 5044 713 912 5 0 7619 111 17.14 
43. Sercnoa reperls 8 8 I 2.86 
44. Solanurn balran~ense 8 8 16 I 5.71 
45. Soplrora tonrentosa 8 8 16 I 5.71 
46. Tlrrinas n~icroc~rrpa 9 1 249 140 489 111 60.00 
47. Torrr~bia longifolia 8 32.3 99 430 I1 40.00 
48. Ximillea americana 8 25 50 8 9 1 I1 8.57 

--- --- --- --A --- 
'SOT.\I. l%4l  114.54 11410 1430 89074 



TABLE 24. 

PER CENT OF FREQUENCY FOR THE TREE AND SHRUB SPECIES OF THE HARIMOCK COh1MUNITY OF THE AREA 
(Based on the eight keys studied). The number in parenthesi5 indicates the total number of cluadrats run for the key 

- - - -- -- -- - - - - - -- - - - - -- - - - -- - - - - , --- - -- -- - -. -- - - - - -- 
Big Little Big Little No 

Species l'inr I'irre Torch Tore11 Hamroc1 Naxoc: Howr Cx~djoe 
( 6 )  (4) ( 5 )  (4) ( 6 )  (4 (9) ( 3 ) 

1. A~nyris climifcr;~ 4 0 5 0 16.6 FjO 83.3 
2. Bourreria ovata 50 
8. Bmnelia atig~tstifolia .50 75 20 5 0 16.6 25 66.6 3G.S 
4. Nyrsoni~~ra c~lneata 2,5 50 s3.3 2 5 33.8 ,3:3. :j 
5 .  Capl~arisfiexosa 38.3 
6. Casasia chlsiif olia 20 
7. Cliiococca alba 16.6 
8. Coccolohis lal~rifolia 33.3 100 4 0 50 50 50 35.3 

3 9. Coccolohis uvifera 50 16.6 2.5 
10. Coccotllrinax argentea 16.6 25 ,3:3 .:3 
11. Conocarpus erecta 30 25 40 5 0 16.6 25 6G.G 100 
12. Dipholis salicifolia 2.5 
13. Drypctrs cliversifolia 

W" 

40 
40 83.3 

- w 

14. E l a l ~ l ~ r i ~ n n  simartiba 50 1 3  25 13 66.6 
15. Eritlialis fruticosa 16.6 20 75 83.8 33.3 
16. Eugctlia axillaris .33.:3 40 75 50 7.5 100 
17. Eugenia buxifolia 100 100 100 100 66.6 100 100 
18. Exoste~iia cnribaeu~lr 16.6 
19. Esotlie;~ paniculata 25 
20. F i c ~ ~ s  a~lrea 16.6 
21. Ficus I~rrvifolia 33.8 
22. Gucttarcla scabra 25 16.6 25 
2.3. Cyinirtda latifolia 33.3 5 0 
24. Gymnantlres lucida 20 
- . -.-- .-A .. .--A . ~ 

- -  - - - ____________-.-_____. _ -- 



TABLE 24 (Continued). 

PER CENT OF FREQUENCY FOR THE TREE AND SHRUB SPECIES OF THE HAMMOCK COMMUNITY OF THE AREA 

Big Littlt. Big Little No 
Sprcics I'inc Pine Torch Torch 1I;lmrod Name fIowc Cudji)r 

( 6 )  ( 4 )  ( 5 ) ( 4 )  ( ( 4 )  ( 3 )  ( 3 ) 

23. I-fipl~omane ntancinella 66.6 
26. Icacorea panicu1at;r 2,s 30 50 
27. Ichtliyomethia piseiplll:~ 33 .:3 25 40 5 0 ,33.:3 75 66.6 
28. Jncquinnia keyensis 5 0 ;3:3 .:; 
29. Krligiodendro~~ ferr~11111 25 
.YO. Lal~ta~la  involncrata 25 
S l .  Llctopimn toxifcrum 100 50 60 8:3,:3 100 66.6 6fi.(j 
82. h'lintusops emarginata 33.5 25 20 :3:3 .:3 5 0 33.3 :33.3 

8 39. hpfosiera 1ongipc.s 50 25 (iG.6 
:34. Myrica cerifem 16.6 
85. Pithecolohium guacl;lluper~se 83 .:3 100 60 16.6 50 66.6 66.6 
96. Psycllotria nervosa 16.6 
87. Raiiclia aculcata 83.3 100 80 30 100 100 100 
38. Rapanea guayancnsis 38.~3 20 93.8 25 38.9 
:39. Reynosia septcntrionalis 66.6 100 ($0 .50 100 100 66.6 
40. RIi;~conra crossopctalt~~rr 16.6 16.6 25 
41. Sal~al pallnetto fi6.R 
42. Siivia baharrtcnsis 83..3 
43. Serc,iioa tepens 16.6 

40 
16.6 :;:3 .:; 
66.6 75 66.6 33.5 
83.3 5 0 100 

25 
. p-~ - - -- - - - 
-p-pp--- ~ - . - -- 



TABLE 25. 

PER CENT OF FREQUENCY, DENSITY, AND COVER FOR THE HAMMOCK 
UNDERSTORY (PARTLY WOODY OR HERBACEOUS PLANTS) 

BY KEYS, FOR EIGHT KEYS STUDIED, SHOWING 
NUMBER OF 3 X 3 FEET QUADRATS 

Cover classes are shown by six classes: I-covering less than 1% of ground, 
11-1 to 570, 111-5 to 25%, IV-25 to 50%, V-50 to 

75%, and VI-75 to 100% 

Per Cent 
Species Frequency Density Cover 

RIG PINE KEY 112 quadrats ) 
1. Borrichia frutescens 8.5 .17 I 
2. Cliiococca pinetorum 8.8 .08 I 
3. AIariscns jaruaicensis 8 .:3 .08 I1 
1. Moriucla roioc 25.0 2.5 I 
5. Toxicodendron tosicodendron 8.3 .08 I1 
6. Rinina humilis 17.0 .17 I1 
7. Smilas havanensis 17.0 .25 

i) 0 

I 
8. Crass (t~nidrntifitcl) 8.3 .oo I 

LITTLE PINE KEY ( 8  quaclrats j 
1. Ylorinda roioc 5 0 .63 I11 
2. Smilax havanensis 12.5 .13 I 

BIG TORCH KEY ( 10 quadrats) 

1. Abilgaardia monostachya 10 .3 
2. Borrichia frutescens 10 .2 
3. Chai~~aesyce scoparia 10 .1 
4. Chiococca pirletorunl 20 .2 
,5. Echites ecbitcs 10 .1 
6. Eustoma esaltatuni 10 .I 
7, blorincla roioc ,?O .9 
8. Sidcrantlrc~s ntcgacc~pli;l!~is 10 . -4 
8.  S~x)robolis virginictrs 20 6.0 

10. Crass (~iniclentificd) 10 .1 

LITTLE TORCH KEY i 8 q~lndrats ) 

1. Chamaesyce scopria 25 .38 I 
2. Chiocoeca pinetorum 57.5 .58 I11 
3. Ernodea angusta 25 .88 

w -  
11 

4. Rlariscrrs jalnaicrnsis 1T.5 . r >  
-r 

IS 
5 .  Xforinda roioe 1 1 .Ti0 IT 
(5. Sporobolis virginic~~s 25 1 .:38 I 
7. Crzss (~~nidcntificd) 25 .1:3 I 

HAhlKOD KEY ( 12 quadrats) 
I .  Chiococca pinetorum 16.6 .16 111 
2. Ernodea angusta 2.5 .75 I1 
:7. lforinda roioc 16.6 .16 I 
1. Tillandsia aloifolia 8.3 .08 I 
.5. Tillandsia balbiciana 8.3 .08 I 
fi. Urecllitcs lutea 8.8 .08 I 



All Ecological Strlcl!/  of tllc Kc!/ Decr 

TABLE 25 (Continued). 

PER CENT OF FREQUENCY, DENSITY, AND COVER FOR THE RAMMOCL 
UKDEKSTOIIY (PAKTLY WOODY OR HERBACEOUS PLANTS) 

BY KEYS, FOK EIGHT KEYS STUDIED, SHOWING 
NIJllBER OF 3 X 3 FEET QUADRATS 

Cove] classes are shown by six classe~: I-covering less than 1% of glound, 

KO N.AhfE KEY ( 8  quadrats) 

I .  Cl~iococca pinctor~u~i 12.5 .13 I 
2. hlorincla roioc 12.5 .13 I 
S .  Vrec11itc.s lutca 12.5 .15 TI 

1 - 1 0 ~ 1 ~ ~  KEY ( 6  rluadrats) 

1. Cl~iococca pinetorum 16.6 1.35 I1 
2. hlorinda roioc 3 0 .BO I 
9. Crass ( unidcntificd ) 16.6 .50 1 

CUIIJOE KEY ( 6  quadrats) 

1. Cliiococca pinctornlil S3.Q l . l iB  III 
2. Alorinda roioc 16.6 .16 1 
:',. Tillandsia utriculata 16.6 .16 I 

For the han?mock comm~ulity u~iderstory only 19 species in ,tII 
were recorcled with the most species tor any individual key hannnot k 
community being 10 (see Table 25). As call be seen fro111 the d a t , ~  
these plants are widely scattered and afiord little cover. The total of 

19 speeic,s for the hammock co~n~nunity ttlltlerstory compares wit11 5' 
species for that of the pineland co~nlnurl~ty (Table 14). 

Tn addition to the abox e studies, ham~nock quadrat datd \ \ ( % I (  

ol~tainctl for Anncttc Key. Three 3 \ ijO teet cjuadrats were risc~tl 1 0 1  

the tree slid slir~lb species and 9-3 3 feet ciuadrats for the 11lrtlc.1 

story. These data are shown i ~ i  Tables 26 and 27. The tollowi~ig 1 1 1 0 1  1 

or less important 5pecies did not show 1113 in tlre Annette clrradrat\. 

Anlyris cli?tifcrn Alosiercr longipcs 
B!jrsoninw ccrlientci Rapclrzen gzrayat~ensis 
Eritlinlis frtiticosa Saviu bnhanzelzsis 
Icncoren pnniczilntn Tltrinax microcarpci 
A ~ ~ I ~ ~ Z I S O ~ S  e171~lrgit1~1t(~ Tonzrbia longifolici 

Of the abo\e species A~~ujr i s ,  Erithalis, Zcclcorcn, Mosiem, Ral)crttr o 
and Sauiu were uexer recorded tor the key by the writer (Appentli\ i 1 



Otller importa~it cliflerc~rces itlclude tlic al~tuidance ot G!yrr~r~crr~thcsc 
l r c i l ~ ,  S o 1 1  1 1 ~ t t i i  1 T 1 1 r i 1  r i f r  NOIIC' of these 
latter spc~ies  sliowed 111) in the figtlr~s tor the t\.pical llamlnock. The 
1iilderstor!7 co~ltai~leci only a ten species. 

3. The Southeast Point Harnlnock of Big Pine Key. Because tlie 
many cacti forrnd 111 thi5 ha~iimock of 13ig Pme Key make it some\i,hat 
diReieut from halil~nocks of thc iert of the ke! a ~ i d  ot the othei keys 
stt~died, it has bee11 treated sepaiately. Three qt~,ldl-ats were rnil 111 it 
so that it conld be compared with other hammocks in the area. Pnrt 
of the difference ma) be aecouutecl $or 11) 1t5 being urlderlaitl h~ Key 
Largo limestone iilrtead ot hliami oolite which make5 up the rock for- 
rllatio~i of the lest of the key atid keys in the key deer range (Figure 9 ) .  
Sii~all (1933) states that this is the meeti~io dace ot two definite geo- 
logicnlly distnbutcd specie5 of t ier c'ict~: "Cepllaloeererri deeringii 
inliabit, the Kev Largo liliiestone, C .  kcrjotsis, the Key \Vest ooliteq". 

The abunclance ot Aca~ztl~ocerc.rts floritlanus (Figure 15) can 
readily be scen fro111 tile tlc~1lsist>7 per acre tabr~l,~tion \howu in Table 
28. The prominence ot this species in the Southeast Point ll,unmock 
a~ic1 its absence in the 0thc.r hamtnocks foims the or~ts tdncl i~i~ diilerencc 
(Tables 15-23). \lost of the specie5 fott~rd it1 the typicnl liam~i-roek arc 
present in tlle Solrtheast I'oiilt hammock but here they are exidetrtly 
more wiclely sc,~tterecl ancl tlllts many of then1 did 11ot show up in the 
few c~uaclrats run. The Accrl~tl~ocererrs growing along tlie edges of the 
hainmocl< i\ inttch larger in size - growi~ig up to six feet or better a i ~ d  
clirnbing in tlie trees (Figtlic 15) .  Also found along the edges and 
more open spots are 111a11y Optrrzticls: 0. ke!)er~sis and 0. tlillozii, and a 
nmnber of 0. ohlcctcr. Some IItr~risicr s i r~ lpso~~i i  may be touncl irl ccr- 
tail1 spots in this haminock. The Sol~theast TIa~n~nock was tile onlj  
l~lace on 13iq l'itl? Kc\ whelc Pitltct~olobirrrr~ rrr~grris-crrti \vas to111id '15 
\ilcll as Vcrllcsitr ~lcrl~rcr, Ilihiscrrs pilosrrs, I/rrrrorlicr jilol~os~r c~ilcl seleral 
other plants. 

Table 20 \lion \ tlie trc>c(uenc!. cleli5ity. and co\ csr tor tlic uncSe1.- 
story species. 

4. Regrowth of Vegetation in Burned Pineland. Regrowth of 
vegetation in a burned area east of the Big Pine Inli was checked 
monthlv for four months after the occurrence of fire, \lay 4, 1952. 
Except for pines and pa1111s ( T ~ I ~ ~ I I ~ Y ,  Cocco t l~r ina~ ,  atid Sere~zocr) 
\vhich are fire resist'unt. the qroitncl wa5 l~are.  Four 3 \ 50 feet cluadrats 



TABLE 26. 

DENSITY PER ACRE FOR TREE AND SHRUB SPECIES OF ANNETTE KEY IIAMMOCK 
(Basecl 011 three 3 x 50 feet cjuactrats). Cover and frequency per cent are also shown. The cover is shown by 6 classes: I-covering less than 152 

of the ground, 11-1 to 5%, 111-5 to 25%, IV-25 to 50%, V-50 to 758, and VI-75 to 100% 
-- . - . ~- ~ ~ ----- p~ ~ - -. . - -. . ~ --.---pp---..-....-p-- 

- - . . . . . - -..- - - -- - . . - -- - - 

Sp('cies Under 1' 0vc.r 1' to 4' Over 4' to 12' Over 12' to 5.5' Total Cc1vt.r Frequrncy 

1. Burllelia angustifolia $17 97 1 33.3 
2. Cancllla winteriana 97 97 TI 33.3 
S. Coccolobis 11vifcr;t 97 96 193 111 53.3 
4. Coilocarp~~s crecta 97 387 484 111 ~33.3 
5. Elnphrium sin~arttba 97 97 I 33.3 
6. Eugenia axillaris 97 97 X 33.~3 
7. Eugenia buxifolia 990 678 19:3 58 1 1742 I11 100.0 
8. Cyn~nanthcs lttcicla 2033 4936 6969 111 39.3 
I-). Iclithyomethia pixipula 1) 7 96 190 11 53.3 

10. hlctopiuiii toxifcrum 194 2110 484 968 IV 100.0 
11. Opuntia keyenis 97 97 I 83.3 
19. Pitllccolobiu~i~ guaclalupc~tise 774 2I-)O 1064 111 100.0 
IS. Hanciia ac~tleata 97 1645 484 2226 TI 66.6 
14. Heynosia septctltrionalis 194 194 I11 85.3 
15. Scbcsten scl~estc~na 97 97 I1 33.~3 
16. Solanuill blodgetti 97 1839 581 2517 I1 100.0 
17. Thrinas parviflora 774 871 1162 97 2904 1V 100.0 

--- --- --- --- ---- 

TOTAL 1549 8131 8517 1839 20006 
. . - ~- . --- - . .. .. - -- - - -- . - --- -- -.- -. 



At1 Ecologicc~l Sfuclrl of file Kerl Deer 

of trees a i d  shrubs were 1n;tde. Table 30 shows tho derlsity ar~cl col-er 
for these species the fourth month after the fire, while Table 31 shows 
the density and freqrteilcy by inonths for the four months. Table 32 
shows the density and frequency for the understory species in 13-3 x 3 
feet quadrats monthly for for~r months and t l ~ e  cover class for the fourth 
month. The figures in these three tables give an idea of the rate of 
regrowth of the vegetation. Although at tlie end of tlie fourth month 
the tree ancl shrub species formed only about 30 per cent cover and 
the understory less than 22 per cent, these plar~ts were making a good 
come-bacli. At this time most of the species were oiily a few inches 
high arid were shoots coining fro111 old underground roots and steins. 
The gain in aburrdance of new shoots call readily be seen in Table 31 
for Pithecolobizt~71 and Randin. It  can be seen from the figures show11 
in Table 32 that the understory species were rather widely scattered 
but were showi~lg an increase in numbers. Twei~ty-five species are 
listed in Table 32 and of these, excluding the grasses, seven are not 
listed in the pineland r ~ ~ i d e r s t o r ~  quadrats for Big Pine Key (Table 14). 
These are: Aculypha, Pityopsis, Eooloolzrs alsinoicles, Bmdbttr!jcr, 
f f i j l~oxis,  Lic~tris ancl Piriqiietc~. H!jpoxis sliows the greatest density. 
~rna l l  (1933) inentioils this species as being one of tlie first plants to 
show up after fire. 

Froin the studies contlucted in the burn area it can be seen that 
even though fire may lay the ground bare except for the fire resistant 
s~ec ies  (pines and palms) it does not kill the undergrou~icl portioiis of 
the broad-leaf fonns wliich shortly sencl up lnaily adveutitious shoots 
to replace those upper parts destroyed by fire. Seeds of herbaceous 
forins are soon scattered throughout the burn by wind anci birds. AIany 
seeds probably survi\.ed the fire by being on or in the grou~ld. Thus it 

TABLE 27. 

FREQUENCY, DENSITY, AND COVER FOR SPECIES FORMING 
UNDERSTORY OF ANNETTE KEY HAMMOCK 

(Based on nine quadrats 3 x 3 feet). Cover is shown by six classes: I-covering 
less than 1% of ground, 11-1 to 5%, 111-5 to 25%, IV-25 to 

50%, V-50 to 75%, and VI-75 to 100% 
- 

Specics Frcrl~~cncy Density Cover 

1. Grass 11.11 .I1 I1 
2. Heliotropimn pnrviflorvr~~ 11.11 . I 1  I1 
3. Ipolnoea catllartica 11.11 . I1  I 
4. Xlorillda roioc 22.22 .22 TI 
.5. Sporoholis virginicus 22.23 .44 I 

- . - -~ - . - - -- 

53 



A t 1  Ecological S f r i c l y  of tlrc k ' c ~ r j  Dcor 

Figure 13. Pineland of No Name Key. The pineland vegetation here is more 
open than that of Cudjoe or Little Pine Ke)s. The writer was about 75 feet from 
the camera. 

Figure 14. Piuelancl of Cuiljoe Key. The writer can be seen at the edge of ~ l r c  
clearing. Vegetation in the uncleared areas of pineland is thick but the succc\\iirrr 
has not aclvanced quite as far as that tounc1 on Little Pine Key. 



TABLE 28. 

DENSITY PER ACRE FOR TREE AND SHRUB SPECIES OF THE SOUTIIEAST POINT HAMMOCK, BIG PINE KEY 
(Bawd on three 3 x 50 feet quadrats). Cover ancl frequency per cent are also shown. The cover is shown by 6 classes: I-covering less than 1% 

of ground, 11-1 to 576, 111-5 to 25%, IV-25 to 50%, V-50 to 7596, and VI-75 to 100% 
- .  - .- -- - - . - - - . - - - -. - 

Over I' to 4' Ovcr 4' to 12' Over 12' to 55' Cover Frrrlrlenc?- 

1. Acanthocereus floridanus 108,416 10,261 580 119,257 IV 100 
2. Ai~iyris cliinifcra 580 581 1,161 111 100 
:3. Bourrcria ovata 97 87 I 33.3 
4. Humelia angustifolia 1,355 871 2,226 I11 100 
.5. Cnpparis cyiiopl~allophor;i 9 (5 97 193 11 33.3 
6. Ciipl~aris flesosa 96 194 194 484 I 100 
7. Cl1iococc;i alha 581 96 677 I1 100 
8. Cepl~aloc~rc-us krycilsis 484 968 1,258 2,710 I1 33 .:3 

0, 9. Coccolobis laurifolia 9 7 07 111 3r3.3 
LO. Drypetes divcrsifolin 193 97 290 I1 33.3 
1 1. Eugruia b11sifoli;i 968 2,904 774 4,646 I11 100 
1.3. Esoste~iia ~iiril)ae1111i 194 194 I 66.6 
13. Gncttarda rlliptica 97 97 I 33..3 
14. Icl~tliyomctliia piscipula 97 97 111 ,3.3..> on c, 

15. Kr~~giodciidroxi fc r reu~i~  97 198 387 677 I11 100 
16. \Ii~~iusops cmarginat;i 97 97 I ,3:3. ;3 
17. 1'itlic~colol)iunr g ~ a c l a l ~ ~ ~ c n s c ~  387 387 111 :33.3 
18. Hn~idia aculeata 387 290 677 11 66.6 
19. Hryiiosiia scptentrioslalis 581 387 $168 I11 100 
20. Torrubia longifolin 97 97 194 1 33.5 
21. \':illesia glabra 194 194 I1 38.5 
22. ~iinthoxylum fagira 97 97 I 33.33 

----- ---- --- --- ----- 
TOTAL 110,157 18,585 6,291 484 135,517 

- -. -- -- .. . 
~ ~ 

. - - . . . -. -- 



is only a short time hetore the pinelal-td assumes the appearaucc that 
it pre\ iouslj hatl. 

5. Land previously cultivated. t luch ot the larlcl (otlier th;nt 
areas of snarl) which has prel iously been cultix atcd j\ o\ ergrown with 
\cry thick stands of Pteris cuuclatn. Some of these are alrt-rost solid 
stands up to six feet in height. Such all area is sho\vn In Figure I6 
Scattered here and there through the Pteris in the less cIense or molt. 

ope11 S D O ~ S  ]nay he found: Ernodecr, Ezrgcnicl axillnris, Lcitztanci, 
Gtiettarcln, or Raponea. Otl-rer o p e i ~ i ~ ~ g s  and areas arour-rd the e d ~ e s  oi 
the stand may yield to a ~lurnber of- species all inixed t ~ g e t h ~ i  
Andropogon glomeratus, A, grucillt~s, Chloris petroea, Chiococca pitic, 

forum, Agalinis keyensis, hlyricn, Cirsium, Sncirr, Pithecolobiun~ gzlatln 
lzrpense, Alosiern, Torrzrbia longifolia and Fluceria lineoris. There \I 
deer sign throughout these areas. 

6. Grass prairie at Northern End of Big Pine Key. Data col1ectc.c i 
troln the quadrat stuclies of this prairie are sl-rowti in Table 33. Tu~c.~it\ 
eight specier \l7erc listed (counting some of the grasses cnllccti\c~l\ 1 

The prairie is colered by a blue-grey marl alld the \ eget,ttion I \  \ t I \ 

low making dri\ ing an automobile almost anj~where o\ r r  it cas) ~ r t i t  l 
practicable (Figure 3). Along the borders of- the prairie arcx 11i111 

liarn~nocks i~ilalld and a thick growth of mangrole toward the c,~stc I 1 1  

shore. The area is reported to ha\e been tarlned in the pa\t i f l ~ ~  
appearance of the vegetation gives the imprcssio~l that it 11'15) < t i ~ ( l  1 1  

has also seportedly been bumecl. 

TABLE 29. 

FREQUENCY, DENSITY, AND COVER FOR SPECIES FORXIIUC; '1 I I I  
SOUTHEAST POINT HAhflIOCK UNDERSTORY 

(Based on \ix quadrats 3 x 3 feet). Cove1 is shown by 6 classes: I -Lo\ (%III~  8 la 
than 1% of ground, 11-1 to 5%, 111-5 to 25'h, IV-25 to 

SO%, V-50 to 75%, and VI-75 to 100% 
- - -  - - - - - -- - - - - -- - - - - - - - - - 

Specie\ F i c q u <  uc\ I)c.n\~h i 

1. Achyranthes r~zmosissi~nn 16.66 
2. L L L S C ~ ~ S U S  divaricata 16.66 
:',. hlorinda roioc CiB.66 
3 .  hlyrioprts volr~l~is lR.(i(i 
,5. 1ii\-i11a lit~~iiilis 50.00 
6. Tillatidsia circi 
7. Tillatldsia 
-- .- . - - - - 



'FABLE 30. 

l> l . : \ i I l ' l~  OF TREE 1 N D  SHRUB SPECIES I N  PINELAND BY FOUR SIZE CLASSES, FOURTH MONTII AFTER FIRE, 131G PISE KEY 

1. Coccothrinau argciltea 6.00 .75 7.25 I1 
2. Klaplirii~~n sirnarnl~;~ .25 .25 I 
:3. ,\lot;icsra longipcs , .5 0 .50 

+" 
I1 

4. I'inr~s cuvilxlra .87 . I >  1 .OO 111 
,5. l'isonia rotmidata 1.25 .50 1.75 I 
6. Pitl~c.colol)i~~~r~ gu;lcl;~lr~pc,nse 51.75 :31.75 1 
7. Ki~nclia aculcata 22.50 82.50 I 
8. Scrcnoa rclpcns .5 0 .50 1 
$1, .'Tllris~a, i~~icrocar l~a 1.7;5 .25 1.00 :3.00 111 

-.I 10. 'Torrul)ia longif'olia .7.5 .50 1.25 I 
1 I .  \'achrllia l~cninsrilnris .25 2 5  .50 I 
18. P~ili~r-miidcntifici~l srccllings .50 .50 I 

---- 
Total 



TABLE 31. 

DENSITY AND FREQUENCY FOR TREE AND SHRUB SPECIES IN BURNED YINELAND QUADRATS ON BIG PINE KEY 
BY ?tlONTHS - FOR FOIJR MONTHS BEGINNING MAY 26, 1952 

(Based on 4 quadrats 3 x 50') 
. . .. -~ -- . ... -- -. -- - . .- -- . ~ - -- - -- - . - - - 

I s t  Iv3oatll 211~1 Motltli 3rd Month 4th Month 
Spc'cirs I>cnsity Ii'rtq~iencp Dcilsity F r ~ q u r ~ i c y  Il)tvisity Frequency Dcsnsity 1'rta({i~cncy 

f : , ,: r ,: r : 

1. Coccothrinax ,u . ., (rentca 
2. Elapl~riusa silirariiha 
3. Mosiera longipcs 
4. Pinus caribaca 
5. Pisonia rotundata 
6. Pitl~ccolohium guaclalrrpe~rse 
7. Ra~lclia acltleata 
8. Srrcnoa rrpens 
9. Tl~rinax microcarpa 

10. Torrttbia longifolia 
11. Vaclrellia peninsularis 
12. P a l m - u n i c l t i e l  secdling 
-- -. - . - . . . 



TABLE 32. 
DEhSITY ASD FREQUENCY FOR UNDERSTORY SPECIES IN 13  BURNED PINELANL) QUADRATS ON BIG PINE KEY 

BY MONTH-FOR FOUR MONTHS BEGINNING MAY 26, 1952. 
(Quadrats 3 x 3 feet). Cover by six classes: I-covering less than 1% of ground, 11-1 to 576, 111-5 to 2576, IV-25 to 50%, 

V-50 to 75%, and VI-75 to 100% 
-- - -- - - -- - - -- - -- - - - - - - - -- -- - -- - - - - -- - -- -- 

l \ t  Xlcmtli 2nd \font11 31d Month 4th hfont11 4th Xlontb 
\I>< clcr Dm51ty F ~ e q  L>rn\lty F ~ e q  111 n r ~ t y  F l r t l  Drtl\itv Flcq.  Cover 

, ' ( (/< </ 

Acalyphn chanracdrifolia 
Ancfropogeir gracille 
Aristida purpurasccns 
Bradburya virgi11ian;i 
Clt~tmaecrista keyensis 
Clial~raesycc scoparia 
Cirsium horridnlnm 
Croton linearis 
Iliclrromena colorata 
Ilyschoriste angi~sta 
Evolvolus alsinoiclcs 
Flavelia linearis 
Galactia parviflora 
Hylmxis wriglltii 
Liatris tenuifolia 
Morinda roioc 
Panicum sp. 
Physalis augustifolia 
Pliyllanthes pent;~phyllus 
Piriqueta tomentosa 
Pityopsis gran1inifoli;l 
Rhynchosia sp. 
Kucllia hybricla 
Slrrilax havanensis 
Grass (imiilcntified) 
-- - -- - - 



FI 0111 the figures ~ I I O T Y ~ I  111 Tal~lc  33 it can 1)e icberl tllat oiost of tlic 
species intli\ ldually ftr111ii11 littlc CO\ CI dlld dl t, \171d~l> scatte1c.d 
Grasses pledomii~ate arld are totrnd 111 all the clriadrats. \lost of tl-1~. 
species are l~erbaceons types 

7. Transition Zones;. T l i ~ s e  7011e\ occtlr I I C X ~ W C ~ E I I  ~ I I C  I I I ' I I I ~ ~ O \  ('5 

and l-rammochs or betweell the pi~lelnlrd aitd the maitgro\ ei. The /ol~c. 
is ery irregular. Usuall!~ 15 here Iiammocl\ cliangei to Inango\ e tl1e1 ( I  

is a thi~rililig out of the 13a1111-rlock species \vliile Conocnrpils beco111ci 
more ntinerons ancl t~sually grasre\ a i  Pat~icrrnl ~irq(lt11111 or Sl1o1*ol3oli\ 
~ircit~ic~rlc c o ~ n l x i s ~  rnllcl~ of tllc mtclerstor~ . Tl1i5 \ eqetatio1-1 in tr11 I I  

TABLE 53. 

SPECIES OF PLANTS FOUND IN GR4SS PKAIKIE AT NORTHEHN EZ1) 
OF BIG PINE KEY SHOWING DEUSITY, FKEQUEUCY 

PER CENT AND COT.'ER 
Cover is shown bv six classes: I-coveling la\ than l r r  of ground, 11-1 to 5 ' ~  

111-5 to 254 ,  I\'-25 to 50%, Pr-50 to 75'c, anal \ 1-75 to 100"r 

Agalinis tnaritilna 
hnilropogcn sp. 
Aorricliix frutesc'ns 
B~urrr.lia angustifolia 
C;tssytlla filiforlnis 
Chactocliloa gcniculat;l 
Clianrlaesycc~ scoparia 
Clrloris pc%traca 
Coliocarpu.; crc3cta 
Croton li~ic;xis 
E ~ o l i  01~1s ;~lsinoitlcs 
Fla\c.ria linearis 
Icl~tliyor~rctlria p i s c i p ~ ~ l ; ~  
lI(~t:istc~ll~ra I~lotlq-ltii 
h1orind;i roioc 
Nc~ptiil-ii;~ Horidarn;~ 
l':i.;siflori1 pallida 
l'lrysalis a11gntitoli;l 
I'ithc~colol~irrrrr guad;i111~1c.n c 
Portl~laca pliarosl>crnri1 
Kandia acnlcata 
Sidc~r;lntlias nic~gaec.l>l,;lli~s 
S o l a n ~ ~ m  I~loclgcttii 
SPorobolis virginicus 
\';lclirllia pt~ninsularis 
\\'altlicri:~ arncrican;~ 
Sin1inc.a ;unrcrican;~ 
Grass (unidcntificd) 



may gr'iclc of1 ill opcXi1 expoiecl li~~lestoire loch with a l,uni~iatecl c111st 
, u ~ d  scattered scrt111 tncuigro\ e (Lcrgrrr~c~rltrrio, A L ~ L ( > ~ ~ I I ~ ( I ,  Rllizo1)11oi(/ 
'lr~d Coi~occrrp~rs) (Figure 2 ) .  Aroilncl clep~essior~s ill the l i i~ ie i ton~ 
mav be tound large iilangro\ e (mainlv Rhizopllorcr) iii a thick a~most 
i~npeiletial~lc ii~asi. 111 other citscs the liarninoch may gracle oft into a 
grnss pr.tirie type sucl-r as the one on Hig Torcli Kej alid tlie i-rortli e 1 ~ 1  
of Big Pilie Kev ( See Nuinbei 6 abo\ e and Figure 4 ) . Pilieland  ma!^ 
grade 00 into haimnoch first or it may lust suclclenl! elicl arid a grass 
i r e  i Solnc of thew piaiiies are large 'lilcl e\teiisi\ e, other, 
are slilall in aied slid na1ro\\7. 111 other cases the piilelal~cl inay 11e 
l~orclerecl by a Co~loccrrprrs tvpe of \ egetation. Soilletilnes this strip ot 
l)utton\i ood Ina\ I)(, \ crv narro\i7. othei tiriles \ eiy micle, before the 
\c,gctatic ii changes to the 1r.d ltlailgro\e ty l~e  fomld along tlre slioie 
line. 111 lo\i7 ~ilarslly dreds close to shore but Illside tlie \cry thick red 
in'ltrgro\ e tht,re may he large pntches of spra\vling Bcltis ~rlarifi~tlcr, a 
foot to loot a i ~ d  a halt 11igl1 completel\7 cox eriiig the grotmd. Tal~lc  34 
iho\vi tllc rpccies that 111a!~ comprise the tr,ulsitioir zoiie. 

8. Open Scrub Type of Mangrove-Prairie. The open sclul, t jpe  
ot maiigro\c-prairie is made up ot \cry few species. IIere arc fotlild 
the four matigrox cs ( R l ~ i z o ~ ) h o r a ,  Avicennia, Co~l(ic(lrprrs, 'ulcl Lcrgtrn- 
t irlaritr) ill sc r t~!~  foiln 'und g~iierallv wiclel~ scattered rnakitig -wall\- 
1111: co~nl)drati\elv easv. These trees ale iliostly 8 to 4 feet in height. 
\I,u-~y times the ground ii co\ered solidlji with Alotlantllocltloe or 
Sporcbclis ~ilginicrrs. At other tiil~es the few other species mav show 
IIP l ~ o n ~ i ~ i e ~ ~ t l v .  At t1111es the ~u,ulgro\ es inay be growing from prac- 
ticallv solid exposed loci\ at which time theie is little if ,my other 
cl;~.ouncl co\ er ( F i q u ~ e  2 ) .  Table 35 slio\vs tlie species co111111oil to this 
Ivpe of habitat. 

9. Beach Dune Community. llieirl ai e ~ei ta i i r  plai~ts \vhich aic 
\ ~ r \ ~  , ,  t\lpical of this habitat and glow 1)rofusely here. \fan!/ of tlicsc 
, I I ~  I~er i~aceor~s formi. ,2mo1ig the cornmoll oltes ate: t'iliola alld 
I~)oiuoe(r pes-capr(re, the pioneel plaiits, Carlc~ctrli, Ccirchrrrs ecllillcltrrs, 
i;trloct;ci sj~iciforl~lis, Alelanfhera dcltoirlccl, Schobe~c~  crngiosperiw1, 
/ I~crcl iy~l ia~~~~)lrzrs  Cakile, Alallotoilitr, and Carosicl. The latter plailts 
:io\i7 higher up oil the dllile 111 addition i ~ c h  ha~nmock forms a i  
I t  lt/ll;/on~rthitr, Cocc.olo?)ls rrtiferrr, C .  larrrifolin, and Alcfol)irritl arc, 
c o111mo11, ,n~t l  liric.. too, Cocos ~~rrcifercr ma~7 usually 11e torind. Figurc 9 
\ I I o \ \  s t l ~ c  Soutlieast l- 'o~~rt 11cacli clruie. 

Uisctissioll 
\Itlcll ot t l ~ e  tlata ot thc l ~ i c ~ e c l ~ ~ l g  pages lrds 11ec11 co1111)111ed ~ I I ( I  

1 5  \ I I O \ T , I I  i l l  t c t l~ t~ l c~ l  foi11i 11-1 Table -38. Thli table sllo\vs thc. l\e!s lnost 
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An Ecological Study of tlte Key Deer 
-- - - - - - - 

TABLE 34. 

PLANTS O F  THE TRANSITION ZONE BETWEEN HAMMOCK AND RED 
MANGROVE OR BETWEEN PINELAND AND RED MANGROVE 

(Based on 1 line transect, three 3 x 100' quadrats, and general observations) 
- - - - - - - - -- - -- - - - - 

Trees and Shrubs 

Borrichia arborescens 
Bunlelia angustifolia 
Byrsoniil~a cuneata 
Coccolobis uvifera 
Coccotllrinax argentea 
Conocarpus erecta 
Erithalis fruticosa 
Eugenia buxifolia 
Jacquinnia keyensis 
XIctopium toziferun~ 
1Iintusops eniarginata 
Llosiera longipes 
Pinrrs caril~aca 

Agalinis maritiirra 
Aster 11raceii 
Borrichia frutescens 
Cassytha filiforillis 
Chiococca pinetormn 
Ernoclca angusta 
Flavcria linearis 
Grass (unidentificcl) 

.--.. . . 

I'isoniu rotundata 
I'itl~ecolobium gl~adalupense 
Randia aculeata 
Rapanea guayanerlsis 
Reynosia septentrionalis 
Rhacorna crossopetaluin 
Rhizophora mangle 
Serenoa repens 
Sophora tonlentosa 
Suriana niaritillla 
Thrillax tnicrocarpa 
Torrubia longifolia 

Herbs 
Ilariscus jaliraicc~nsis 
hlodnda roioc 
l'anicuin virgatulu 
Rllacollla ilicif olia 
Sinilax havanensis 
S~x)robolis virginicus 
Tilla~idsia balbiciarta 
Tillatlclsia circinata 

TABLE 35. 

PLANTS O F  OPEN SCRUB TYPE O F  MANGROVE PRAIRIE 
(Based on three 3 x 100 feet quadrats) 

-- - - - ---- - 

Trees and Shrubs 
Avictwni;~ nitida L y c i ~ ~ m  carolinianulu 
Conocarpus erecttt Hhizophora mangle 
Lttguncularia racelnosa 

Herbs 
Borricllia frutesccns Salicornia ambigrra 
I>ondia lincaris Salicornia higelovii 
Grass (uniclr~ntificd) Slx)rol~olis virginict~s 
hlonanthochloc littor 

~~ 



used by the deer (based on deer sign and observatious), the acreage of 
the key, the extent of the different vegetation types, whether fresh 
water is available, deer sign noted by the writer and that noted by 
others. 

The two keys, Big Pine and No Name Key, are inost intensi\ely 
utilized. These keys are rather close together and ha\ e siinilar \ ege- 
tational types, although Big Pine Key has inore fresh water available 
and the pineland is more open. 

Big Torch and hliddle Torch Keys are the next rnost used and are 
similar except that they lack pinelaild. 

Ramrod and Howe Key are moderately used. Howe Key is ver) 
close to the north end of Big Pine and at low tide can be waded. 
These, too, lack true pineland areas. 

_.2mong those keys showing little use are Sugarloaf and Cudjoe 
Keys which are more like Big Pine than the keys in the second ailrl 
third category and fori~lerly supported a iluinber of- deer. 

The keys in the fifth category are for the iuost part not as high 
above sea level, lack fresh water, lack pineland, hail~il~ock growth is 
not extensive, and the keys are sinall in size. 

Although Big Pine Key has inore fresh water available than the 
other keys, fresh water cannot. in the writer's opinion, be the sole 
reason for deer prefereilce of- Big Pine Key. On Ramrod Key where a 
few deer were fouild good fresh water is available in the ditches along 
the old abandoned state highway which would furnish water for as 
inany deer as the key could hold. Although good waterl~oles on the 
other keys inay not be as numerous the deer certainly would have 110 

trouble in finding tl-rem. 

LIFE HISTORY 
Size 

The key deer is the sinallest race of Virginia white-tailed deer 
tound in the United States. There is a gradual diininutioil ill average 
size from the northern borealis race to that fotuild on the keys, cla.r;izinl, 
;I characteristic corninoil to species of lloinoiotherrnic animals. This 
latter condition is in direct contrast to l~oikilothermic animals (such as 
reptiles) whose sizes increase toward the equator. Insrrlar forins of 
marnmals also tend to be dwarfed (Hesse, Allee, and Schmidt, 1951). 

Roinans (1775) always spoke of sillall cleer on the keys (except 
for Biscayo). To show that he was fainiliar with both the mainland 
,rnd key forlns the following passage is quoted: 



TABLE 36. 

DEER USE OF KEYS IN KEY DEER RANGE BASED ON EVIDENCE OF SIGN DURING COURSE OF SURVEY 
Extent of habitat type, acreage of key, avaifabitity of tresh water, deer ~ i g n  noted by writer, and deer sign noted by others are shown. 

Use is shown by 4 categories: I-Intensively Used; II-Less Intensively Usecl; III-Moclerately Usecl; IV-Little Usecl; V-Not U m l  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

- - - - -  - ---  --- - - - - - - - - -  ---- - - -  - -  - - -  - - - - - -  -------- - 
P ~ ( t i l -  ~ L T I I ~ >  Open hfatuit I'tt 511 D r t  I S I ~ I I  lk i I S ~ q n  

h e  \ Aclc aqc cnci 1 lamniock l'incland \Ianglovt I I  I Xf.111q1~1ct IInne5 W d t t l  Wlltel  Otlri~lc 

13i.r T<>rcli Key 
>fiddle YOI'ch KC'). 
Ranlrod Key 
Ilr~wtb Key 
Littlr Pine Key 

Little, T c ~ r r l ~  Kc>- 
/G Jol~iisoii Keys 

Wattzr Kry 
(08 Littlr Pill?) 

A~trlrtt(. Key 
Cncljot' Key 

Snnln~t ,~- land  Kry 
Si~garloaf Kpy 
13ig Spanish Kcy 
Littltz S l~ tu~is l i  I<(.? 
21;1y(l l i i y  
l'<~rpt~isr. Key 
\Vi~tt~r Ki>y 

(Off 13ig Torch) 
')'(ID 'I'1.c.t- Hnmlnock Key 
I<~~ock'c.milo\\.n Ktx?. 
Kt,-,\ I?cnz~i<i Tl>~rlictr 
\ ~ > . , ~ , l \ i i  l j . l ~ t ~ , > ~  
' 1  i..; .. 

F,xte~lsiv(. 
Extensive 

Ext (~ns iv i~  
Extr~nsivr 
Extcusiv<b 
Extrnsivt. 
Extc~z~si\~t~ 

Extrzns~vcb 
E x t ~ n s i v r  

Sinne 
Kestr ictr~l  
Estensivr 
E:st(msivr 
k:sttwsiv<, 

9071,. 

Noni, 
Noi~t .  

Hrstrictrtl 

Sllllc. 
>I(~ileratc 
Extrnsive 
Xlodcratc 
I l< ,~ t r ic t i~d  

Zl,iii. 

38':; of Key 
16' ; of Kt.). 

Nonta 
Nonr 
Nonr 
Nont. 

19'; of Kt.? 

None 
None 

N ( I I I ~  
None 

"; of Kc) 
N o i ~ e  
son,<, 
None 
Nonr 
None 
None. 

Extensive 
Entrnsivt~ 

Extvnaivc 
Extcnsivc 
Extt-~isivt. 
Extensiv<, 
Ext(~nsivr 

Extrnsivi, 
So1uc 

Sonrt, 
Some 

Extensive 
Ext t ,n ive  
Extmsiv t  

None 
None 

Extcnsivi. 
Nonc 

Extc~lsive 
Extrnsivt~ 
Extensive 

si,i11c 
S t ~ n ~ c  
S(rn~c> 

lSxtensi\.c Some 
Somr Sc~int. 

Somr S l )~ l l (~  
Somr So:ri(. 

Extensivt Sottic 
Some Xfi~dcr;~tf% 

Extrrrsivr Some 

Some Solllc 
Extmsivc. Estcnsivr 
Extei~rivr. Stirne 
Extcnsivr Sonic 
Extensive 2~f.[ridt~1-;1ti~ 

Nonrx F , ~ t < ~ n i v t .  
None Extci~sive 
Sonie Extcrtsivt. 

lSstcnsi\~c Extc~nsivt, 

Extt~nsivi~ Extcusivi. 
Some Sll!ll<~ 

E ~ t i ~ r ~ s i \ ~ ( ~  Extci,bivr 
Some hIc~rl(~rntr 
Somr Sotnc 
Some Cxtt.nsivr 

- - - . - - . - - - - 
- -~ 

I'lri~ty 
SOlllt~ 

SOlll(. 
S<>lllC' 
f 'ln1 ty 
So111r 
Somc 

None, 
Nonc 

S~lnie- 
N o z ~ t  
SOlllc 
s o m c  
S13rnc. 
S o n r  
Nonc~ 
N<>11i> 
Nont. 

AT(lli<. 
Ncjnc. 
Sonc 
K<lll< 
N<>ll<. 
Nt~rio 

- - - - -  

Xlodt~ratr >lotlt~ratc 
Xl (~dr r :~ t r  - ~~ 

Sfoderat<, f?mv 
\loderate, Somt, 

F e w  XIodt~r;itc~ 

Pexv Fen.  
Frn  

Fcrv ...~-.~- 

IT?\,- ~-~ - 

\'cry littlc Sonit- 
Xonc S(1111e. 
None Sonli, 
Nonr Ti,~ni, 
Nonrb Ntmi. 
N ~ m e  Scrni. 
Nonc S o n e  

Noire NOIII. 
N o i ~ c  No1111 

? sent. SOl l (~  

Nonc N o i ~ e  
None Nc~ni. 
N < I I I ~ ~  Xoi~ t ,  

- - .- -. -. -. .- . - 
- - -. - - - - -. - 



An Ecologicnl Stztdil of t l ~ e  Key  Deer 
--- - 

"\latacombe yielcls a few deer of- a small kind; but large deer, bear, 
and turkies are not to be had without going to the mainland for 
them. I was once in great want of- provisions at hlatacoinbe, and 
sent a hunter with a boy in a skig to the westward, at Sandy-point 
or Cape Sable; whence he returned in a tew days, with thirteen 
large and very fat deer, properly salted and cured, which were 
excellent provisions for us for several days." 

Ellicott (1803) remarked that the deer "are less than our ordinary 
breed of goats." 

On the other hand Maynard ( 1872) who came to Florida for three 
winters (1868-69, 1870-71, 1871-72) to study the birds, but who also 
gave considerable at te~~tion to the inaivlinals writes: 

"This animal (deer) is found in all sections, even on the Keys. 
They inhabit small islands where they call obtain little or no fresh 
water, yet deer from these localities are noticeably larger than 
those from the mainland. Of thir fact I have been assured by 
Lord Parker, an English gentleman, who has spent several winters 
i11 Florida, and who has killed a large number of these animals in 
all sectioils of the state." 

Figure 15. Acnnthocereus floridantis and Opzintici dillenii found in the Southeast 
Point Hammock of Big Pine Key. These spiny plants form impenetrable thickets 
throughout this area. 
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At1 Ecologicnl Stilrl!/ of the Ker/ Deer 

The writer was unable to measure ally live or freshly killed key 
deer during the course of this survey; howeber, al>proxiinate figures 
were obtained in the field. Jack Watson, Refuge Manager, USFWS, 
watched a six point buck at the north end of Rig Torch Key, September 
4, 1951, r~tbbing his antlers agait~st a tree. Upon seeing Rlr. Watson 
the surprised buck started ofi but in doing so caught one antler on a 
rotten limb and the antler was shed. There was a stub of a limb or1 
the tree which was at the deer's shoulder height. This was measured 
and found to be 26 inches. Watson also obtained a good sight record 
of a doe on the Pine Channel Bridge April 13, 1952, before she jumped 
the railing and swam to shore. She measured approximately 27 inches. 
Dr. Albert Schwartz (Curator of Vertebrate Zoology, Charleston 
hluseum) and Neil Bell (Department of Zoology, University of Miami) 
while collecti~lg specimens on Rig Pine Key during February, 1953, 
observed two bucks, one in the morning of the 6th and the other in the 
morning of the 7th. These deer appeared very tame and could be 
approached closely. One of these bucks, with o11ly "buttons" showing 
(see frontispiece) measrrred in the above rnarlncr was 24 inches at  the 
shoulder. The other with antlers apl~roximately 2 inches long had a 
slroulder height of 26 inches. 

Figure 16. Pterir cnudutci area on No Name Key. Note the thickness ot thi5 fern 
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hlany of the old time residents and hunters of the Lower Florida 
Keys to whom the writer talked also know the west coast of the main- 
land (Ten Thousand Islands area). They state that there is no notice- 
able difference in size between those deer of the keys and those of the 
latter area. There are others, though, who state that the key cleer 
might be slightly smaller. 

Rlr. Henry Watkins, a hunter for many years in the Lower Keys, 
who collected some of the specimens for Barbour and Allei~ in 19i2, 
says that fully mature deer will range in weight from 55 to about 110 
pounds and that a four point buck would probably weigh 60-65 pouncls. 
He says further, "I have also hunted the Ten-Thousand Island area. 
The key deer will average smaller." 

Mr. Lain Dobbs, another hunter who has done considerable hunt- 
ing on the keys and Tell Thousand Islands gave similar information 
regarding weights, He says "my recollection is that the mainland deer 

Figure 17. Doe observed April 22, 1952, for a total of about 1% hours. The 
writer checked her shoulder height against vegetation twice. Mr. and Mrs. A. L. 
Chase of Big Pine Key who were with the writer also checked her height inde- 
pendently. The result was a measurement of approximately 27-28 inches. It  is 
highly probable that this doe was the same one seen by State Biologists Fred 
Stanherry and Louis Gainey, March 11, 1952, in the same area on Doctor's Arm, 
Pig Pine Key. They obtained a measurement of 27% inches. 
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are about 15 poui~ds heavier than the deer on the keys, but there was 
no difference in the height." 

The writer also talked to a Key West police officer, hlr. S. M. 
Hernandez, who said he had l~unted only a few tiines on the keys but 
that in 1937 he killed a doe which weighed 72 pounds. 

Barbour and Allen (1922) state in their paper dealing with the 
key deer: "A full-sized doe is reliably stated to weigh approximately 
65 pounds; the larger of the two iinmature males (IICZ # 18497) was 
said to have weighed 80 pounds." 

Of the key deer specimens in the coIlection of hluseum of Com- 
parative Zoology, Harvard College, Cambridge, llass., there is only 
one in which the r~ieasurement was taken (other than skull) and this 
is specimen MCZ 18060 which was an iinmature buck standing 26 
inches at the shoulder". It  is indeed unfortunate that Harbour and 
Allen did not obtain some of these other ineas~~reinents when they 
collected their specimens. 

An eight-point buck hit by an autoinobile in the latter part of 1950 
and mounted in El Anon Ice Creain Parlor on Duval Street, Key West, 
Florida, is 28 inches high at the sl~oulder in the mounted condition. 

Apparently there are only four specimens in the National Collec- 
tions and these are in the U. S. Fish and Wildlife Service Collections, 
Section of Birds and Mainmals, Branch of Wildlife Research. Of the 
four, measurements were taken on only three. These three were col- 
lected by Jack Watson on Big Pine Key"": 
. . 

Specimen number Sex Appros. agc Date Shoulder IIt. Weiglit 

285520-33971X F 3 yrs. 8/12/50 21 inches 35 lbs. 
285844-34349X F 6 mos. 12/14/50 18 inches 25 lbs. 
285845-34350X M 1 yr. 11/29/50 20 irlclies 27.5 112s. 

An "old dead doe" which was said to have died froin natural 
causes collected by Jack Watson was 26 inches at the shoulder and tht. 
weight was estimated at 40-50 pounds." " " 

A buck killed on the highway J~u le  17, 1951, and collected by Jack 
Watson had a shoulder height of 24 inches and a weight of 35 pounds. 

Data, too, are rather scarce on deer of the Cape Sable and Tell 
Thousand Islands region. 
- - - - - - - 

*Letter to the writer from Charlrs P. Lyman, A s x ~ c i n t r  Curator o f  hlarnmals, MCZ, Ilarv.~r(l 
College. Cambridge, Mass., dated April 22, 1952. 

**Letters to the writer from Viola S. Schanta, Zoologist, Section of Distribution of Bird\ and 
Mammals Branch of Wildlife Research, U. S.  Fish and Wildlife Service, Washington 25, U. C.. 
dated April 23, 19Fj2, and February 26, 1953. 

- - - - - - - - 
*"eU. S. Fish and Wildlife Servicc Narntive Report for January 1, 1948-April 30, 1948. 
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Cory (1896) reinarks that a Florida deer will often weigh not 
over 110 pounds but he has killed them col~siderably larger. 

Barbour and Allen (1922) cornpariilg the Florida deer with the 
virginianus and cla~iunt  race state: 

"The deer of the extreme souther11 tip of Florida on the other hand 
is very sinall indeed, with a small skull and small delicate antlers, 
yet with a tooth row very little reduced in absolute size from that 
found in typical 2;irginianzls . . . . . Finally, we are describing as a 
very distinct geographic race the sinall pallid deer with reduced 
tooth row that inhabits the southernmost keys of Florida." 

After examining and comparing skulls of claviztnz with those of the 
mainland, the writer heartily agrees with Barbour and Allen (1922) 
that the individual teeth are obviously sinaller and the tooth row 
shorter in the former race. Fourteen skulls and 10 skills of 0. 2;. clarjium 
were loailed to the University of hliami, Department of Zoology from 
MCZ, Harvard College. The writer was fortunate in having Dr. Albert 
Schwartz, a inammalogist as well as taxonomist, examine these skulls 
and compare them with data of his own on the osceola race. His 
measurements and conclusions are quoted below. 

Antier measurements of five antlers picked up in the field by the 
writer are shown in Table 37. Only one of these was a recently shed 
antler. The largest of these, even with a part of the point of the main 
beam broken off measured 377 mm. along the outer curve. The 
measurement of antlers on the finest head of six adult deer from Cboko- 
loskee (Barbour and Allen, 1922) was 375 mm. 

Measurements and conclusions of Dr. Albert Schvvartz in his examina- 
tion of the 14 skulls of Odocoileus 2;irginiatzzls clncium from the 

- ~ -~ - -- -- 

0. 2;. osceola 
(5 adult inale) (4 cidult male) 

Greatest length of skull 248.7 (231 - 255) 266.8 (254.5 - 293.3) 
Condylobasal length 221.6 (21 0 - 230) 25Fj.5 (246.2 - 278.5) 
Greatest length of nasals 79.1 (75.1 - 86.3) 89.9 ( 85.2 - 100.0) 
Lerrst breadth of nasnls 16.8 (14.2 - 18.0) 17.1 ( 15.3 - 20.1) 
W i d t h  between pciroccipital processe,~ 54.4 j.50.8 - 60.1) 71.6 ( 62.2 - 86.7) 
Least interorbital wiclth 60.9 (.55.0 - 65.5) 56.9 ( 55.0 - 68.2) 
Widtlt clcross orbit at f~onto-jugnl 

suture 109.1 (99.5 - 115.2) 102.4 ( 91.0 - 121.3) 
Pulntnl length 150.8 (140.7 - 158.1) 166.8 (1 60.7 - 181.7) 

26.5 (22.9 - 28.5) 24.5 ( 23.9 - 26.0) 
lariforn~ tooth rocti 63.5 (60.3 - 65.3) 74.7 ( 72.4 - 77.1) 

-- - - . . . .. . . 
~ ~- 

- - - - - - - - 
*Letter to writer dated Ju1)- 13, 1952. 
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Coilclusioils: 

Enln~ir~adion of 14 speci)~ze~zs of 0. L .  clucizr~~l fro~rl tlle AICZ, of 
z~'Ilic1z firje T I I I ! ~  be cotlsiclered frrll adult bticks gazje tlre aboce 1,zenszrre- 
~nents ,  in t)11r1. Compe~riso~z of these clc~tcl with nzeas~ire~nents taken 
fro111 four adzllt bzrcks of 0. G. osceola, as this race is k1201tin to  J I L ~  uncl 
represented b!y s p e c i ~ ~ l e ~ l s  tciken in tlle central plni~ls region of A lo~~roe  
Cozlnty, Florida, sllows tlte Jolloitiing: 

0. G. clcz~iir~rz seems to  be ( I  disti~zctice fonn. Perhaps its best 
cllc~racter is tlze sirzull tooth TOLL; arid correspondilzgly sl~laller i~zdibidztnl 
teeth; tlzis clzarcicter is obciocrs merely b!j observution of the sktill nnd 
co~~zpurison zcitlz the skulls of osceola. The  talile of ~ ~ ~ e a s u r e m e n t s  
c~borje slzou; t11c1t the tootlt row meastrretne~lts of cluzjiz11n c11zd osceoln 
not only cizjerelge diflerelztly, but that there is no ozjerlap in tooth roll; 
I7zeaszrrements. Arzotlzer charucter is tlze width between the paraocci- 
pita1 processes; the occipital regiorz of the skull appears to  b e  narrower 
in clauiurrz t11an in osceola, ancl this narroztitzess is reflected in t l ~ c  
Irteasrlrentents of the inter-pc~roccipital clistnnce. Meusiiren~ents of 
greatest length ancl co?zrtylobascrl lengtlt shotti that claoizr~l~ both arjer- 
crges and uctually is s~~tul ler  in tlzese t w o  ~~leasure~nents .  Observatiotz, 
on the skulls indicate that clavitlnl lzas u shorter and broader rostrutlt 
than does osceola, when skulls of t w o  adult bucks of tlze su17ze skull 
length are compared. The  shorter palatal length of clurji.ri~?z czlso rc- 
fleets tlze s~rzaller skzrll of this fomt. For cnrious reasons, the otlrcr 
n~easlrre~netzts seem not to  be significant. 

T l ~ c  a b o ~ e  notes indicclte t o  irze tllut tlze cliflerences h e t ~ ~ e r t l  
clacitr~n and osceola arc szlclz as zcc zrs~reill!y co~zsider to  he  tho.sc I)(,- 
tween tzco szlbspecics of the scl~ne species. They certni~zly clre I I O ~  

~clzc~t I lllight consider specific dilfercnces, n~zd are ratller a rlilestiort r t j  

degree of  clecelop~nent. Tlze isolation of cklaiilzlr7~ lzas led to  the eoolir- 
i-iorz o f  a sliglitly sr~zuller forirz, bzrt clacizirtl, c~s I understatzd tlze fori~r 
fro~iz (I  s y s te~~~at i s t s  oieitipoilzt, is 110 dir?li~zrltice or pijgnzy fornt. Tllic 1 5  

obrjious from t l ~ e  original descriptio~z." 
After considering all the above data and observatiol~s of deer, t11( 

writer considers the key deer a small race. However, there i\ TI() 
extreme difference in size of- this deer and the deer found orr tlrr 
southern tip of the mainland. There would i~aturally tend to be sorrtc 
what of an overlap, i.e. the larger ltey deer will overla13 small 1naitrl:ttrtl 
jndivicluals. Unless one is thoroughly experienced, deer seen it1 t l r l  

field in the Iwvs will appear the sarne size as those found on tllc. < r t l l . ~  

cent maii~lal~d. The only real Inearls of coinparing tllc tm7o froill \ I I (  11 
obscr\~ations would be to ha\e  them sick 13y side. 



Atter examination of tlie skulls ot key deer speciinens in the hlCZ 
collection the writer greatly doubts that any of the r;irginiunzrs race 
were ever introduced into the area as rumor has it. 

A number of deer see11 by the writer in the field appearecl to he 
about the size of tlie 28 inch mounted specirnen ill El Anon Ice Cream 
Parlor at Key West, ho\ve\er, sorue of these rnay have been slightly 
larger. Since in all other races of deer there is a great \ ariation in size 
of mature animals it is likely that there is a similar variation in the 
jize of individuals here also. 

Food Habits 

Food habit studies were made by direct obser\ation of the deer, 
browse evidence, pellet analysis, and one stomach analysis. Table 38 
lists species used by the deer and the inethod of determination. In 
aclditioil to those listed, an old vesideilt of the area reports that she has 
watche:1 the111 feed on Salicosnin. Nearly all the old timers inention 
llaviilg watched thein browse on tlie ma~~gro \~es  and buttonwood. 

Direct Observation. Obser\7ation of key deer feecling occurrccl 
only in rare instances. The writer was indeed fortunate. however, 
on June 10, 1952, when a small buck in the velvet was noted at 
1:05 p.m. by \lr. and \Zrs. A. L. Chase as he walked across their 
yard on Rig Pine Key. They watched llim for an hour while he 
browsed on Vuchellin pcnitzszrlaris and Pitllecolobiz~171 gzlndalz~pe~zse 
and at one time chewed or licked some rojin off- a pine tree. Kaccoonj 
have been obser\ ed to eat this rosin so it may be that tl-rey get soine- 
thing of ~ a l u e  from it. It  was a hot afternoon and the buck was pant- 
ing. He would bed down ekery no\v and then to chew his cud. RIr. 
Chase came and got the writer at 2:00 p .m while his wite \vatchecl the 

TABLE 37. 

Measulements (in millimetles) of five key deer antlers found by the writer during 
the course of the study. Only one hacl been recently shed. Length of 

- - - - - 

Lenqth ot P O I ~ ~ \  H a d  211d 
Site Ilatc ot Zl.~m 1 2 3 L I ~ L  Hcalii Alitlel 

Point\ Beam CIIC 

Ilig Pine  K e y  1;4/59 3Q :377 I31.okc.n 6:: 51 90 78  Left 
Xliddle Torcll Key  X/2Cj/52 -807 Kone 100 4 6  70 70 Lett 
liix P i ~ i c ~  K<,y .1/8/52 2 J *  256 s~ 78 5 9  51) Lctt 
f3ig Torch Kcy 4 /?Sl , j2  1 211 Y011c. U O I ~ C ~  Yo11(~ 5 2  45 Riglit 
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deer. The writer was able to watch this br~cb until nearly 7:OC) p.111. at 
which tiine he left the buck. The buclc appeared xery tame aiid co~rld 
be approached to within 10 feet. Tlihene\er he bedded down the 
writer would force him to mo\e on so that browse plants could be 
noted. Seventeen of the 21 species of plants listed as direct observa- 
tion in Table 38 were browsed on by this deer. Sel era1 times deer have 
been see11 to feed on Cltuttzaesyce scoptlrin and Coccotltri~zc~x argentecl 
and in two instances on Torrtllii~z lotzgifoliu. buck on bio Xaine Key 
has been obser~ ed 111 111. Thoma\ 13. hlrdleri ,ex era1 tirlies feeding or1 
Calo~zyctioiz tuba. 

~ r o w s e  Evidence. Browsed plailts were not founcl often, prob- 
ably because of scarcity of deer. However, there were certain places 
where it could easily be noted. One of these sites was a spot with 
about a 15 foot radius located in the open pineland of Rig Pine Key 
about 300 feet f-rcin the highway behind the old location of the State 
Road Prisoii Cainp (Figure 20). This site is in 13lain view froin the 
highway. Beach (shell) sand had been dumped at this spot and now 
supported a type of vegetation coininonly found on or near the beach 
(of Big Pine Key). The prominent plants were Melat~tlzera deltoidea, 
Solanunz nigrzlnz, Schobera a?zgiosperrna, Anzarantl2zls lzybridus and 
Portvlaca oleacea. Using a one-twentieth acre quadrat (46.5 x 46.5 
feet) to cover this sinall patch and to include an outer margin, the 
plants that were noted are shown in Table 39. The patch was first 
noted December 19, 1951 at which time the vegetation was up to three 
or four feet high. On February 3, 1952, it was kouild to ha\e been cut 
back. Closer examination revealed that deer had browsed here rather 
extensively and rece~ltl?~. At this time IS pellet groups were found ancl 
removed. These contailled lnany Coccot7trir1crx seeds, Vachellia penin- 
s~rlaris, Plz!lsalis, S~nilnx, Solantlttz nigrzim, Thritznx and inaterial from 
Rhizophora nmngle. Three plants extensively utilized were M. del- 
toidea, S .  izigrzl~n and Schobera. A few Arnnrcoztlltls and possibly 
some Portulczccz also sl~owed browsing. The spot was again visited on 
February 11, at which time eleven inore groups of pellets were col- 
lected, soine of thein just deposited. Ailalysis ot the pellets revealed 
similar findings. On Februar)~ 25, five more groups were collected her(, 
and five groups in a somewhat sitililar dune patch lFj0 feet away. Tl-ri, 
latter spot had been el~ecked previously on February 11 at vvllieh time 
no droppings were found. 

Deer browse has also occlrrrecl at tlie Sorrthea5t Point on Anztzm~r- 
thus, Alclantlrera, and 13rc~clryrlzclrll~1zis se~era l  times. Browse on Eri- 



TABLE 38. 
DEER FOOD DETERMINED BY BROWSE EVIDENCE, DIRECT 
OBSERVATION PELLET ANALYSIS AND STOMACH ANALYSIS 

-- ~ - ~ - .  ~- -- - - . -- - .  ~ ---- 

Syrcic.; Browse Observation Pellet Stontach 

1. Agalinis inaritilua Y Y 

2. Agave sisalana ? 
3. Arnaranthus hybridus Y Y 

4. Avicennia nitida x 
5 .  Bidens pilosa x 
6. Bourreria ovata ? 
7. Brachyrhaniphus intybaceus x 
8. Bumelia angustifolia 
9. Calonyction tuba Y 

10. Casasia clusiifolia 
11. Cassytha filifornlis 
12. Chalnaesyce buxifolia Y 

13. Chamacsyce l~ypcrcifolia Y 

14. Cliamaesyce scoparia Y 

1.5. Coccolobis uvifera 
16. Coccothrinas argentea Y 

17. Conocarpus erecta 
18. Crotalaria maritima 'i 

19. Dolichol~ls minilnus Y 
20. Ecliites ecli-ites 
21. Eritllalis fruticosa Y 

22. Ficus brevifolia 
23. Galactia parvifolia Y 

24. Jacquinnia keyensis Y 

25. Laguncularia raceinosa 
26. Lantana involucrata Y 

27. Malvastruin corchorifoliurti Y 

28. hIeibo11ria purpurea Y 
29. Xlelanthera deltoidea Y 

30. Mimusops ctnarginata Y 

31. Monanthochloe littoralis 
32. Morinda roioc Y 
3:3. h'eptunia Aoridana Y 

34. l'lrysalis angustifolia Y 

35. l'irins caribaea Y 
36. l'itl~ccololtirtm guadalupc~nsc 
37. Portulaca oleacea P 
38. Randia ac~tleata x 
39. Rhizophora mangle Y 

40. Ruellia hybrida 
41. Schobera angiospernla Y 

42. Smilax havanensis 'i X 
43. Solaniim bahamense Y 

44. Solanutn nigrum Y Y 

45. Tanlarindus indica Y 
46. Thrinax microcarpa Y 

47. Tillandsia circinata Y 

48. Tillandsia utriculata x 1 
49. Torrubia longifolia Y 

50. Tppha domingensis Y 

51. Vachellis peninsularis Y Y 

52. Xinlinea aiilericana X - 
- -  --_______ 

73 



An Ecologicnl Strrclrl of tlrc Kcrj Dccr 

tllnlis occurs regularly in a sinall isolated stand of pilleland on the west 
side of Rig Pine Key but in other areas snch evidence is usual l~  hard to 
fincl. 

Agazje sisnlarza at an old abai~doned homestead at the north end 
of Rig Torch Key where there is ruucll deer sign appeared to have been 
browsed on by deer - especially the young terillinal bud leaves. How- 
e17er, a patch of Agclzje on 13ig Pine Key where mucl~  deer sign has 
occurred sl~owed 110 such usage. 

A plant of Bourreria ouata and Ficus brezjifolicz gave the appear- 
ance of deer browse but it is possible the condition came about by 
other means. 

Two gardens were planted on Big Pine Key the latter part of 
November, 1951, by the writer and were inaintaiiled for some time. 
These were placed in areas used by the deer to see what use. if any, 
the deer \vollld make of the11-1. Sweet potatoes, corn, collards, tomatoes 
and peas were 131anted. The corn and peas did not grow well, howex er. 
Although tracks were found nearby and even in the gardens several 
times, oilly once did deer make use of the plantings (leaves of sweet 
potatoes only). All the old homesteaders of the area claim that when 

TABLE 39. 

PLANTS OF THE SAND DUNE PATCH FOUND IN THE PINELAND OF 
BIG PINE KEY 

The following symbols are used for degree of dominance: 
P - pruminent 
M - moderate in number 
F - few 
K - rare 

- -  - -  - 
- - 

-- - - -- - - - - - - - 
S i x c  c i Dornlnai~~c 

Amaranthus hybridus 1' Meibomia pnrpurea I' 
Andropogon gracill~~s R hlclanthera de1toidc.n 1' 
Hiclens pilosa hl  Slorinda roioc F 
Bl~clincra elongata 11 I'~~spaluin I~loclgettii 1: 
C~tkillc f~~s i t ' o r~ l~ i s  I' I'asp;~lurn vaginaturn .\ L 
Capiola dactylon I' I'hyllanthes gcmtaphyll~~s 1: 
Cl~actochloa gcnicrll;~ta h 1 l'inus carihaca I' 
Cha~rrk~ccrista kcyc~iisis I' I'isonia rotunitata !i 
Chamaesycc 11 ypcrcifolia t' l'ityopsis gramirrifolia 1' 
Clrloris petraea A I Portulaca olcacea 1' 
Cirsium Irorrictuluin F Ptcrocaulon undulaturri I- 
Coccothrinax argentea F Rhynchosia ciilerea F 
Croton linearis F Schohera angiospcrnia 1' 
Cyperus brunneus F Sulilas ha\-anensis 17 

Flaveria trinerva 11 Solanuill nigrum 1' 
- - - - 

- - - ~  ~ ~ 
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deer were ilirtnerous the only way to keep the111 out of their gardens 
was to shoot t l ~ e ~ n .  They all mention that the deer are particularly 
foncl of sweet potatoes. hfr. aild 51rs. A. L. Cl~ase have obser\ecl deer 
to ~ a l k  through their garden without touching anything, passing on to 
Clror~lacs!jcc h!/percifolicr which was growirlg in their yard. 

-4. number of feeding stations were set up from time to t i~ne  drrring 
the course of the study using apples, mangos, dried corn, oats, rabbit 
feed (pellets and alfalfa), cigarettes, and lump sugar. These were 
placed arnong trails and in areas \vhich showed deer use. In addition 
s117e~: potatoes plailted in calls were ~rsecl, setting them along trails. 
The apples were hr:ng by string in an attempt to keep raccoons from 
reachiiig theln. At no time clid the deer make use of such food e\>en 
though there might be fresh tracks all along the trail where such food 
was ~ l a c e d .  Jack Watscn, hn\vever, says that he has had deer take 
apples a ~-r-~mber of times. 

Pellet Analysis. Pellet material was ailalyzed in two ways. The 
first method was to crusli the lxllet and pick out the seeds, seed frag- 
ments, ailci other material which were checked against herbariuin 
s~~ecimens. The other method was to exainii~e a sample of the pellet 
groxrp rrrider the microscope, looking for characteristic cell structures, 
scales, and hairs wiiich might be identified. Tlie 11-shaped idioblasts 
found in t l ~ e  cortes of the steins and twigs of Rhizophora irzanglc were 
easilv ideiitified in tlie droppings as well as the scales of tlie fruit ancl 
twigs of Rlintrisog~s e1)larginata and the scales of Tillandsia. Soine of 
the scales of the different species of Ti!lutzdsiu appeared identical to 
the writer so he did not ptrrsue the issue ally farther. The hairs on 
some of the other plants were a!so too much alike to arrive at a definite 
concli~sioi~. 

Of a total of 293 groups e\amined histologically, 63.48 per cent 
coiltaillecl Rhizoplrora illaterial and 6.83 per cent coiltai~~ecl scales of 
Tillar~clsia. 

The iclentificatioil of seed and material (coml>ined tor the above 
two ~l~ethocls) re\ ea!ed the percentages shown ill Table 40 for the 293 
groril)see\a~nined. 

Stomach Analysis. Only one stomach analysis was obtained. This 
was made on the remains of inaterial from the stomach of a buck killed 
on the I ~ i g l ~ w a ~  at Big Pine Key, Jmle 17, 1951. The inaterial was 
made rrp of Coccotl~rinax frrrit, both iininature and ripe, including 
ped~~ncles  and pedicels, and sex era1 seeds of Xi~~zinecr arnericcrna. 
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Discussion. Hecarrse of the sub-tropical climate of lower Florida, 
plants never cease growing, or do they even drop their leaves except 
in rare cases. Many of them flower and fruit several times a year and 
there is no time of the year when some of these fruits are not available. 
Since many of them grom7 around salt or brackish water their vegetative 
parts may be very succulent. 

It  is evident not only froin the pellet analysis but also from reports 
of hunters and people living in the area that the mangroves make 
up a large bulk of the deer's diet. That at least the red mangro\,e 
(Rhizophora mangle) has some nutritional value has been shown by 
Boris Sokolofi, et al. (1949 1950). Tliey found that inangro~~e leaf 
contains froin 12.1 to 14.3 per cent protein. This coinpares with alfalfa 
meal which contaiils 1670, alfalfa leaf meal 20%, corn 9%, oats 1270, 
barley 13%, and wheat 12% protein. The ainiilo acid cosnposition was 
found to be similar to that ot- alfalfa leaf. The carotene content of 
mangrove leaf was found inferior to alfalfa leaf, but thiamin, riboflavir-1, 
folic acid and pantothenic acid coi-1tei-1ts approached that of alfalfa. 

In a chick feeding trial of two lots of 100 chicks each - one lot was 
fed with a feed containing alfalfa meal and the other with inangrove 
meal, they found that the lot fed 011 the feed contaii~iiig mangrove meal 
increased in weight as well if not better than those getting alfalfa. In 
tests on cattle using mangrove leaf meal, Eddy and Sokoloff (no date 

TABLE 40. 

LIST OF SPECIES FOUND IN 293 PELLET GROUPS SHOWING PER CENT 
OCCURRENCE. GROSS ANALYSIS AND HISTOLOGICAL 

METHODS WERE USED 
~ - 

...... 

Sptscics 

........................................................ Klrizoplrora inangle 63 
Coccotlrrinax argentra .................................................................................. 43 
Vacl~ellia peninsularis ....................................................................... 26 
Mi~irusops emarginat;~ ............................................................................ 21 " 
Plivsnlis angl~stifolia ........................................................................ 20 
Tlirinax nricrocnrpa .................................................................................. 20 
Morinda roioc ....................................................................................... 1:3 
Eritllalis frr~ticosa .......................................................................... 10 
Smilax havanensis ....................................................................................... 5 
Tillandsia sp 5 

..................................................................................... Solanunr nigrrtni 4 
Casasia clusiifolia ..................................................................................... 3 
Crotalaria inariti~ira ...................................................................... 2 
Solanum balrantensr .......................................................................... 2 
All others each less than .................................................................... 2 

*Based on only 302 pellet grotlps. 



of publication) found that tlie leaf meal produced 11y the clel-rydrntioir 
of red mangrove leakes shows possible use up to at least 30% of the 
ration as an iiigredieilt in the feed mikes of both dairy cattle and in the 
13roduction of calf fattening rations. 

L e a ~ e s  of Aoicentzia ttzurina are fed to camels al~out tlie Red Sea 
and Persian Gulf where fodder is a thing of niuch value ( Burkill, 1935). 
Paranjpye (1920) says tliat branches of Auicennia (A. officinalis) are 
cut and fed to cattle ill the Katilagiri district of the west coast of India 
and Baker (1920) states that cattle eat the lea\ es of the Australia11 
Avicennicr or grey iiiaiigro~ e with great relish. Cattle in New Zealaud 
also are kilown to feed on A. ofici~zcllis (Imperial Agricultural Bureaux, 
1947). 

Breeding Habits 

Shedding and Regrowth of Antlers. A buck seen by Jack Watson 
April 27, 1952, was believed to have just shed antlers. On May 13, 
1952, lie observed arr allterless buck and a doe. A six point buck was 
seen bv Tony Ste\ ens, Game Coinmission photographer hlarch 20, 
1952. Several otlier bucks with antlers were also noted during these 
months. An antler which appeared freshly shed was picked up by tlie 
writer April 28, 1952. 

Buclis were seen in the velvet from May 28 to September 5, 1952. 
A buck observed by Tack Watsoii June 1, 1952 had 8 inch antlers. One 
observed by the writer Rlay 28 had antlers 4 inches long. The small 
hrtck (Fignre 17) seen June 10 had very short aiitlers but otlier bucks 
seen about that time had 2 or 3 tines per antler. A buck ill the velvet 
observed Septeiilber 3, 4, and 5, 1952, by Air. and Mrs. A. L. Chase ill 
their yard was again see11 there by tliem Septelnber 7 and at this time 
ap~ea red  to ha\-e polished antlers. 

011 September 20 the writer fortncl four Acice t~ni~~ trees scarrecl 
and with inally broken brai~clies - in fact, one was so mangled that it 
appeared as if a bullclozer had rrin over it - evidence of bucks trying 
to get \,elvet off. At tliree of these trees dropl3iiigs were fo~md. hlost 
of t l ~ e  leaves -\yere brown but where tlie brailclies were still partially 
attached to the tree, seine of the leaves were still green. The "horning" 
probably occurred during the 13revious week. Accordiilg to Dixon 
( 1931) ancl others, polisliing of the antlers by "liorning" may co~itillne 
until tlie aiitlers are shed. On December 10, 1951, several button~vood 
(Cotzocarptu) trees in tlie Watsoii Haininock area had broken, twisted 
and scarrecl branches h-om "horning" activities. The condition of tlie 
l~ranches atid lea\.es at tliat time ii~clicated that this activity hacl taken 
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place within the previous two weeks. Some joung shoots of- an old 
Aoicetztzin tree noted on December 11 on the beach also showed exi- 
dence of sucl-1 usage. In this case the petioles of- the broke11 twiqs ancl 
liinbs were still green. 011 Deceil~ber 15 broken bratlches aucl twigs 
of a buttoilwood tree were found which did not vet show wilting. 
F r t r t l~e~  "honliilg" was iloted up thro~tgh the first halt of February. 
Fresh or fairly fresh clroppiilgs were usually found around tile "horneel" 
trees. 

h buck obserx ed for about 10 miilntes by the writer Deceinl>er 24, 
1951, had well polished antlers. Tlle antler ohtamed bv Jack \T1atsort 
September 1, 1951, (page 91) was polishecl. Ot t l ~ e  other bnck obser- 
atioils after September iloilr were see11 in the \el\ et. 

Froin the abme data it appears that shedding of autlers takes 
place dnrirrg Zfarch and April. liegrowth begins about \lay Lxncl the 
\elvet is shed around September. The case of the brtch sheddiilg an 
antler in Septelnber was probably abnormal. 

\laii~S~xnd bucks shed antlers usrrally in February and \larch 
accorcling to \fr. Fred Fuchs ot the Redland Section of- Dade Countv, 
a hunter for 11la11y years in the Elerglacles region. hlr. Frtchs states 
that he once killecl an olcl buck in IIece11111er wl~ich hacl one antler - 
the other antler had recently been shecl. 

Rutting. At the sailcl d1u1e patch in the pilleland of- Big Pnle Ke) 
elidence on February 11, 1952. indicated that a buck fight had been 
staged. The ground at this time was torn up and fresh droppings were 
scatterecl aroutid this spot. 011 February 25 the secorld cXune patch also 
showed evidence of a recent scuftle. In February, 1953, Jack \Tiatson 
found evidence of another fight in this latter patch. Again illany drop- 
pings were noted. Hrtcks h a ~ e  been noted with does throughout the 
veal-. These data may indicate that the rut takes place about Februarv. 

Dropping of Fawns. Obser\ ation\ ot spotted tawns ha\ e been 
made froin August throrrgl-i Jmle which snl~stantiates Barbour and 
Allen's ( 1922) statement regarding the hunters' claim that there is 110 

special breeding seasoil for these deer. Jack \2'atsou reported seeing 
two deer at 7:30 a.m. August 24, 1952: a doe ailel a last year's fan711 
The doe appeared to be heavy through the belly. 011 Jrtlv 26, 1952 
\Irs. Chase noted a doe which came into her yard at 10:05 a.m. to tecrl 
on berries of Coccotllrinas Slle said the doe appealed to be hea\\ 
~7itl1 fawn. Jack \t7atson on September 16. 1952, saw a doe ailel spottetl 
taw11 , ~ t  10.00 p.m. on lSig Pine Key. Captaiii Ed I ~ T V  o f  13iq l'i trc,  
Key tooh a pictlrie ot a spottecl tawn F(sl~ru,xiv 25. 1952. Three pic\ iolls 
o11ser~ ations of spotted fa\vns ha\ e been iecordecl by Jaeh TVcxtson: 
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August 15, 1950. Two spotted fawns seen by Joe Knight, Conser- 
vation agent. 
Deceinber 13, 1950. Doe, buck and spotted fawn seen by toll 
gate keeper. 
September 1948. Two spotted fawns seen by lllyrtle and Wesley 
Gibson of Big Pine Key. 

Watson also noted some very sinall pellets and tracks on the northwest 
side of Big Torch Key about August 1952. The writer observecl a doe 
a11d fawn October 27, 1951, but was unable to deterillille whether the 
fawn was spotted. In the period froin about April to June 1953, a 
nuinber of spotted fawns have been obser\~ed: a driver for the Gulf Oil 
Company saw two together wit11 a buck and doe in April; ll3r. and 51rs. 
'4. L. Chase saw one in April wit11 a doe; and Tony Ste\?ens noted a doe 
and small fawn June 8. Besides these specific observatioils for this 
latter period several other obser\~ations have been reported. 

-4cco1-ding to 3lr. Fuchs the peak of the fawning season of the 
nlainland deer is April but does may drop fawns anytime froin hlarcli 
to September. llaynard (1872) wrote that Florida deer drop their 
fawns about 3larch. 

There have been several observations in recent years of twin fawns 
but Xlr. Henry Watkins, after all the years he has bunted these deer 
states "I have seen only one fawn per doe although I heard of one case 
where there were two.'' 

Regarding the nuinber of fawns dropped by inainlaiid deer hIr. 
Fuchs states that ill certaiii years twin fawns are seen while in other 
years only single fawns are to be noted. 

It would appear froill the above data on the two forins that their 
breeding habits are similar. 

Pelage. The winter coat of the key deer is darker than that of 
the summer appearing inore bluish-grey, tlie suininer coat being tawny. 
Deer in both light or dark coat have been noted by the writer in Febru- 
ary aud April, iildicatirig the period of change froill the winter dark 
to the lighter summer coat. hfajmard (1872) states that the mainland 
fonn sheds early in February. 

Population 

A nui~iber of attempts were ~nade  to reach an accurate population 
figure of deer on the keys. T l ~ e  results were not very satisfactory 
other than indicating the scarcity of deer. 

Deer Drive. X deer clrixe was conducted \larcl~ 16, 1952 :at t l ~ c  
north end of Big Pine Key, begiilning at a line one and one-eighth 
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rniles south of the northern tip of tlie island. The chi\ e line \\)as 
approximately 3/4 miles long. The clrive got under way about 10:30 
a.m. with 6Fi drivers on the line. These drivers walked toward the 
northern tip of the key which narrows down to a slllall point. Observers 
and photographers in ten boats covered the shore line for one end of 
the drive line to the other around the point. A Game Cominission 
plane flew overhead. Although the drivers rnav have iilissed soiue 
small areas because of the ruggedness of the terrain and vegetation. 
the area as a whole was fairly well colered and some areas were 
actually covered twice. One cannot apl>reciate 1 1 0 ~ ~  rugged and almost 
impenetrable some of the \ egetatio~i is in the area until one has seen it. 
No deer were seen by the dri~ers ,  illdicating the real scarcity of these 
animals. 

Aerial Census. A census fro111 the air in a Na\ y blimp was also 
attempted. It was thought that a blimp flying at low altitude might 
be a rneans of counting the deer. The flight was made September 18, 
1952, leaving the Roca Chica Naval Air Station about 9:00 a.m. The 
keys were cornbed back and forth, taking each key separately. From 
the air the vegetation as a whole appeared snostly very open so that 
deer not bedded down under some tree or shrub should have been easy 
to spot - at least if they mere moving. However, in red mangrole 
areas and some of the hammocks. this was not the case as these areas 
were very dense. Big Pine Key was cokered first, then No Name, Little 
Pine, Little Torch, Middle Torch, Big Torch, and Rasnrod Keys were 
worked in the same manner. The flight was completed about noon. 

Although several raccoons were seen running along the grort~ltl 
ancl many birds and butterflies could be seen moving about, only onc 
deer was observecl. This one was seen on 13ig Pine Key toward tht. 
north end at 10:45 a.m. by sexera1 rne~nbers of tlie crc\v after tlie ship 
had passed over. Since no Inore deer were seen, the chances are that 
all were remaining "frozen" like the one above until the airship hat1 
passed over, or they were already ~mder  cover. However, metnbers ol 
the crew stated that elsewhere deer will flush when a low flying airship 
passes over. Here, though, the deer may have become accustot~led to 
the many planes and blimps flying over the area at all times of the (la\ 
Rut men so, if there were rnally deer certainly some \vo~rld ha\ e 1 ) ( ~ 1 l  

in the opes? where they could easily I-rave been seen. 

Pellet Group Counts. Another type of- cen5r15 whicll \vns , t t  

tempted but proxed ullsatisfactory tor this area was that of cornrt i~t~ 

so 
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lwllet groulx. It  has been shown by Bennett, et a1 (1940) that in 
certain areas where populatio~is were known: 
1 deer to 15 acres dcpositeti ( s u m ~ ~ ~ e r )  

(winter ) 
1 deer to 50 acres deposited (summer) 
1 deer to 60 acres depositecl (summer) 
1 deer to 6-14 acres deposited (year rouncl 
1 deer to 15 acres deposited (year round 
1 deer to 14-18 acres cieposited (year round 
1 deer to 46-69 acres deposited (year round 
1 deer to 60-72 acres deposited (year round 

33.4 groupsper acre per rvionth 
28.5 groups per acre per ruont11 
8.2 groups per acre per month 
6.48 groups per acre per mont11 

54 groups per acre per month 
24.9 
26.4 
18.7 
11.7 

With this type of census in mind the project leader set up quadrats 
on Big Pine Key along the roadway every three-quarters of a mile. 
Using a compass, a course perpendic~ilar to the road was taken out to 
the shore line. All pellet groups were picked up within five feet of 
either sick of the line walkecl. These qrradrats were not pre\iously 
clearecf of droppingsancl any found were thus picked up. 

It  sl~ould 1:e t~ieiltioiied that droppings fotmcl in this area have 
bee11 iloted to retilain a year or liiore without deteriorating, once they 
ha\ e become dr)~, e\ ell though they are subsequently soaked with 
water. To test this ciuality several fresh dry pellets were placed ill 
calls with 1nar1. One call was exposect to the weather, one was kept 
dry, and one was partially filled with water part of the time. They 
were put ~ I I  the cans in August, 1951, and were still in fairly good shape 
in August, 1952. 

Table 41 shows the 16 quadrats run with a total of only five 
pellet groups collected. The total area salnplecl a~nouiited to approxi- 
mately 13.81 acres and co~erecl a clistance of ap~?roximately 11.41 
miles. The distatlce was scaled from topographical charts. Ever) 
type of terrain was covered in these samples. Rig Pine Key contain4 
a total of approxi~nately 6,000 acres of land. The southea5terrr petli~r- 
srrla, liowe.~ er, \va\ not i1lc111dr~l in the sarnplc~. 

If the sa t~~p le  is cotisiderect adrquate and the tlroppi~rgs ifor a 
whole year were picked up on this surbey then 0.03 clropping groups 
per month per acre were deposited. This figure is extremely small. 
Taking the one deer to 50 acres tlepositing 8.2 groups per acre per 
month, as a basis, then one deer to 5000 acres should deposit 0.82 
groups per month. From these figures it is evident that this type of 
census cannot apply to this particular area. Howe~er ,  it should again 
at least indicate the scarcity of cleer. 

The areas where the droppi~igs of- the key deer were foul18 were 
rather restrictecl. The cleer tend to use the saine spots to make their 
depositions. During the past year a total of about 366 collected arrcl 
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tmcollected groups have been noted. These have been found on a 
number of the keys, but nlostly on Big Pine and Big Torch Keys. 
These pellet groups are practically all that have been noted by the 
project leader throughout the field work. A few of those on Big Torch 
Key were gathered collectively and thus the number of individual 
groups was estimated in these cases. Thus the finding of only 30.5 
groups per month scattered over some 22,000 acres of key deer range 
would indicate very few deer. Table 42 shows the nuniber of dropping 
groups found on the different keys. 

Track Counts. The counting of tracks is usually considered an 
unreliable means of obtaining a population figure. If this method 
were to be of value in the lower keys area the cotuit should be made 
after a heavy raiii and all the keys should be worked at tlie same time. 
Tracks do not show up in the rocky pineland and int~ch of the shoreline 
is rocky. In the marl prairies and marshy areas where the ground may 
remain damp tracks may appear fresh tor a week or more. Another 
point against a track count census is that the keys are small compara- 
tively and one deer may do a lot of running ill a night, especially along 
shorelines. On the other hand deer are known to stay in certain areas, 
possibly within a quarter mile radius, for several days at a time. 

TABLE 41. 

NUMBER OF PELLET GROUPS FOUND IN SIXTEEN 10 FEET WIDE 
QUADRATS SPACED EVERY THREE-QUARTER MILE 

PERPENDICULAR TO THE ROAD AND 
EXTENDING TO THE SHORE 

Length of quadrat ( 
.- . 

Quadrat Number Groups F o ~ ~ n c l  Lt~ngth of qnnilrat Acres 

1 0 4,166.68 0.96 
2 0 :3,730.01 0.86 

3-4 0 9,583.36 2.20 
5-6 0 7,500.02 1.72 
7-8 0 6,866.68 1.5'7 

9-10 0 6,866.68 1.57 
11-12 1 0,7:39.:35 2.28 
333-14 1 .5,200.01 1.10 

1.5 0 4,333.94 0.99 
16 3 2,266.6'7 0.rj2 

-- ------ --- 
TOTAL 5 60,266.80 18.81 

or 
11.41 llliles 

- -- - 
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Deer Observations. A total of only 187 deer observations were 
recorded by the writer during the period June 28, 1951, through 
September 3, 1952. Of this number he himself made 40 and Jack 
Watson 59. Although the writer had searched for these deer at night 
along the roads and through the woods he never made any night obser- 
vations until January 2, 1953. However, of the 187 observations 49 
were at night and 35 of the 49 were Watson's. 

Table 43 gives a breakdown of the observations as to bucks, does, 
and undetermined deer (including fawns and yearlings). The buck- 

Figure 18. Observations of 187 deer by months, June 1951 through September 1952. 
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doe ratio from these figure, is practically 1 : l .  Figrire 22 r h o w ~  the 
time of clay for 145 of tlie obser~ ations. ,\lo,t of the cleer were seen in 
the early part of the mortiing arouncl (7:OO a.m.). however a good 
number were noted during most of the daylight l~ours, and between 
7-S p.m. in the ex eaing. The fewer deer seen at night can be accounted 
for bv the lessened xisibility and the fact that fewer people are around 
to do the observing. 

The most deer that the writer has exer jun~ped in the field in an? 
one day has been three. These three were ju~nped indi~idually at the 
north end of Big Pine Key within about one and a half l~ours time on 
Augrtst 24. 1952. On August 22. 1952, two were jumped in the same 
area within an hour. On October 9, 1951. a doe and fawn were seen 
together as they ran across the sl~allow water of a slough on Rig Pine 
Key. Other than these only one deer has been seen by him in any one 
clay even though the whole dav may ha\e been $pent in the field 
searching for them. 

One of the residents of- Big Pine Key in 1951 ran across six together 
on No Name Kej. Another old timer of the area speaks of having 
seen as inally as fifteen together in year, part. On August 19, 19.52, 
Jack Watsoii saw three small deer together at 8:30 p.m. and he states 
that these lookecl to be last year's tawrts. On hlarch 16, 1952, the day 

1 2  3 4 5 6 ' 7  8 9 1 0 l l 1 2 1  2 3 4 5 6 7 8 9  1 0 1 l 1 2  

A.M. N O O N  P.M. 
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of the deer drixe, it was reportecl to the writer i ~ r  April that fotrr cker 
had been secil at the north end of- I3ig Pine Key oil that clay. 

Figure 19 sl-rows t l ~ e  187 deer obser\atiol~s by months graphically. 
The highest peak was in \larch, 1952, and the next highest was in 
August. The observations froin Februarv through August, though, 
were all high compared to 17revions months. Part of this ]nay be caused 
by lack of reports during the first part of the work when the writer was 
new in the area. Howe\er, all reports of observations recorded by 
Jack Watson during this time  ha\^ beell included. Therefore, the total 
figure should yield correct results. The toll gate keepers and others 
claiin that spring (hfarch and April) is the time of the year when most 
deer are seen. Siilce all but 12 of the obser\ ations haxe been on Rig 
Pine Key these data inay ii~dicate that some of the deer mo\e to Big 
Pine Key during this part of the year. At the same time, howel er, tracks 
have always been foru-rd on the other keys u7hicl-r the deer inhabit. 

TABLE 42. 

TOTAL NUSIBER OF PELLET GROUPS FOUND LISTED BY KEYS 
FROM JUNE, 1951, THROUGH SEPTEMBER, 1952 

This number includes collected and uncollected groups 
- - - - - -- - -- - 

Kc> U u r ~ i b c ~  of Group\ 

Big Pine Kc) 210 
Big To~cll Key 88 
Little Pine ke j  12 
Ramrod Kev 30 
No \ante kc,) 14 
Cudjoe key 1 
IIowe Key 6 
\hddlc To~ch h c ~  

- 
3 

--- 

TABLE 43. 

DEER OBSERVATIONS FROM JUNE 28, 1951, THROUGH 
SEPTEMBER 3, 1952 

Showing bucks, does, undetermi~led and total number seen 
- - -- --- - - - - - -- - - - - -- - - -- - - - - - -- - 
O h u ~ \ < ( l  I>\ Hnck5 l><x '. Vndc t(111i1~1cd *rOtcll 

lack C. \\'ntso~i, USI:\l'S -.I C) 0 13 2 ;3 50 
TVritcr 12 13 15 40 
Otlicrs 3 0 .3.3 2.5 88 D 0 

-- -- -- --- 
TOTAL 8.5 59 63 187 



Fro111 the above populatioil studies and observatiolls the writer 
would judge that there are no fewer than twenty five or illore than 
eighty deer in the area at present. From the iluinber of young deer 
observect it woulct appear that the cleer are probably on the illcrease. 

The scarcity of deer at the present date is no doubt a resrrlt of 
hunting pressure. Forltalleda (1575) spoke of 111any deer in the area. 
Ro~nails (1775) spoke of a few deer at hlatacombe, plenty at Cayos 
Vacas and the pine islancls, but regarding Key West: "On this key we 
find nuinbers of deer (of the small kind) . . . ." Describii~g a well of 
excellent fresh water at Key West he wrote: 

"the grorr~ld is trodden like a sheep crawl, occasioned by the deer 
who resort here to drink, of which a patient inan may here shoot 
5 or 6 in a clay; they are xery small . . . .' 

Ellicott (1803) unentions getting four at Key Vacas in a few hours. 
Commoclore Da\ id Porter in a letter dated December 29, 1829 ( Browl~e 
1912) described the ~voods at Key West "filled with deer and other 
game. 

Nearly 50 years later the sitr~atiou of deer on tlie keys had evidently 
changeel for DePourtales (1877) wrote "the deer is probably destroyed 
at present, but the raccoon is still not uncomrnoll . . . ." 

Harbour and Allen writing in 1922 stated that deer were inore 
numerous then than 12 to 15 years previous. The present day old time 
residents also state that deer were more numerous a number of years 
ago. 

PREDATORS 
There seeill to be 110 deer preclators in the preserrt key cleer range 

and apparently ilexer 11axe been. 11s. Mi. A. Parrish of 2larathon states 
that in 1936 he saw one panther 011 Key Vaca ancl that in 1927 there 
m72.cts a pack of wild dogs on the island of which he finally killed 26. Olcl 
timers anci hunters do not recall any predators. However, at the present 
time, there are ru~l~ors  froin time to time of pairther or \wildcat tracks. 
Srrch tracks are proha1,ly "wild" domesticated cats. 

Fontaneda ( 1575) meirtioued hear only on the upl~er  kej s. 
Romails (1775) said that they were soinetiilles to be had on Cayo 
Hiscayo. DePourtales (1877) wrote: "th(~ bear does not extend so tar 
- I  tliiilk (j~lly to hlatac~~mbe - and is probably o~lly a \isitor at thc 
time whe~r the turtles lay their eggs . . . ." 
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MANAGEMENT RECOMMENDATIONS 
Up to the present time (1952) the deer neeclecl only protection 

from hui-rters. l l an  l ~ a s  kept the pineland and liavnmocks ope11 to some 
extent - especially on Rig Pine Key which carries more deer than ally 
other key - by repetition of fires and clearing of land for development. 
Howe~er ,  the situation is cl~ailgillg ral3idly. On Little Pine Key where 
110 fires have occurred in recent years a thick growth of hamrnock 
elilllax ~egetation has bee11 produced in the pineland. Vegetation in 
the pii~eland of No Name and Cudjoe Keys is not so thick. 011 some 
of- the keys where hammocks were opened up at one time for home- 
steads there still reinaiil some small openings in the brush. l lany such 
sites have bee11 overgrown for years. The open scrub mangrove areas 
and grass-marl prairies which usually occur between the mangrove 
fringe and hamiuock or pineland are not likely to change for many 
years u~lless altered by man. 

If t l ~ e  pilleland on these keys is to be kept as such it will be neces- 
sary to practice controlled burlling every tv7o or three years. Where 
there are large areas of thick hammock a bulldozer could be used to 
keep selected sites open. 

Tliat the deer use the pineland rather extensively has been shown 
by the amount of palm and Vnchclliu seeds found in their droppings 
(Table 40). 

Utilization of the ollen areas near thick growths of vegetation is 
supportecl by the fact tllat most of the clropping groups picked up by 
the writer were in sue11 places. Deer seen in tl-re field were risually ileal 
or in the margills of thick hammock or buttonwood stands. Deer trails 
within the rnangro\e fringe of the islands on scrub mangro\,e-prairie 
types, where tracks are easily made in the soft marl, are usually in 
places where walking is easy hut close ellough to brush into which the 
deer can escape in case of danger. 'IVhere a han~mock area was openect 
UP on Doctox's Arm, Big Pine Key in 1951-52, deer were seen regularly 
afterwards in the cleared fields - elen wliell heavy machinery was 
being operated. Here they were seen to browse on a number of 
I~erbaceous plants that began to grow in such areas. During periods 
when 110 deer were actually obser\ecl, fresh tracks or browsed plailts 
co111cl still be noted. 

It  has been stated in the literature a ntulnber of tiines that deer 
come to green growth follox~ing fire. l lany of the resicleilts of the lo\rver 
kevs ineiltio~l that deer hunters rlsecl to inake a practice of bnnling 
portions of the keys in orcler to attract deer. 



13iswel1, clt a1 ( 1952), ha\ e showti that opetiitig of areas i ~ r  clramisc 
l~rr~shla~rds it1 California ~naclc for better deer hallitat. The) f-onucl that 
thc a\ crag? nrnnber of- (leer on the str~dy arcas in Ilea\ y 1)rnsh ra~rgetl 
from 10 to 30 per square mile, in wildlife lmrns fro111 5 to 160, and ill 
open brrrsh 40 to 110. Llihere surrounclirig food conclitions \yere poor, 
a wildfire I)urii of newly spro~~tilig bruqh was fou~lcl to attract large 
ituinbers of cleer. The burned areas lose their attracti\ eness shortly as 
the sprouts grow and becoine less palatable 

Taber (1953) ha\ shown that the fawn production b\ breediilg 
does was as follows for the ditterent habitat types: in hen\! brush less 
tila11 84.3%; on wildfire brrnls, 115.6%; aircl in open brush 147%. 

Riswell, et '11 (19.52) further foulid that l>ncl\s fro111 opeilecl brush 
tetided to be hea\ ier ill weight than those tro~ii hea\ y brush wit11 the 
tendency being greater in you~ig thnn in medir~m aged deer. Bucks 
froill a recent wildfire bun1 had more massi\ e antlers. but terlcled to be 
similar in weight to those of opened brush. 

Docs of opened brush tetidcd to lie iri the best condition, those 
fro111 wilclfire 1)rtrtrs itltermediate. and those from hea\ y brush poorcst. 
The clif-lereilce was more distinct in ?earling and \ e q  old does than ill 
those of inediuill age. 

Because of the extremely few deer toturd on the keys at the preseitt 
tiine there seeins little likelihood tliat deer sufler from lack of food since 
at any gi\ en tiilie of the year some of the forage 11lants are growing and 
producing fruit. Howe~ler, as the protected 11erci illcreases it will be 
necessary to o1)en uli areas of Ilrush to liro\icle succuletlt gro\vth for the 
illcreased population when competitiori \vould coii~e into play. LYlien 
the herd doe\ build up to the capacity of the rdirge (the range capaci t~  
~vould ha\e to l)e deter~nirred later with fr~rther study) it ~7ill l~ecomc 
necessary to reiiio\ e the excess deer. 

Since the keys (especially those o\er \vhich tllc highwav crosses) 
are being cle\ eloped by mati rather rapidl! and the rate will probabl? 
increase because electric power from Key ?Vest has now been installed 
(1953) to 13ig Pine Key, the range of these l~articular hevs \will 1w 
decreased. Big Pine Key is t l ~ e  most frequented by the deer. It  is also 
the illost \ aluecl by tllail and it \%rill be de~eloped inost ral>iclly. Alreacl! 
( 1952) a 5tate road has been extc~rcled ahnost to the ~rorthencl of tl~r. 
isla~icl. ?Vith de\ cloptnetrt '~trd additio11:~l sct t le~n~ti t  there \\,ill 1)r art 
increase of dogs, which will be detrimental to the cleer. During tlrt. 
period of the srtr\,ey by the writer there were a number of dogs on tlic, 
ke\? (1Sig Yitrcl) tliat \pelit ~ilr~cll ot tlieir ti~ricl ru~rttitlg c1cc.r. U(Y~I  
might e\ entuall) be clnx en to ~reigliboritlg islnucls. Soiiir of thcwb 
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islar~cls 11ot cor~nected 11v bridges would make a refuge tor the deer, 
\rrch as: Howe, No ~ a i n e ,  13ig Torch. hliddle Torch, and Little Pine 
Keys. No Name Key will probably be reconnected by a bridge in the 
near friture which would again encourage development of this key. 
Little Pine Key, if it could be made suitable for the deer so that thev 
~vortld be attracted to it, would probably make the best place of refuge 
since it is separated from the main raiige by more than a mile of water. 
I t  colitains all the habitat types and fresh water. Tlie pinela~ld would 
ha\ e to be clearecl to some extent. Bumi~ig, if done at the present time, 
vvould hale to be done \cry carefully because of the thickness of the 
\regctatiou wliich might result in overburn. A bulldozer could be used 
to clear parts of the pir~elancl tor the first time. It  could also be used to 
make clearir-rgs in the liarnmocks. Certain plants used by deer are 
a~>lx~rently rnissing on Little Pine Key, but after ol>eniug LI~ I  the pine- 
laticl and hammock areas seeds of the rnissilig plants co111d be sown if 
they do not corne in naturally. 

In \ iew of- the above discus5ion tlie writer reco~ntneiids the follow- 
ing managetnent procedures: 

1. Collti~lue protection of the deer throughout the preseiit range. 

2. Purchase or lease enough larid in the preseiit range to set up 
a resene to wllich the deer could resort as the beys in the area are de- 
\eloped arid settled. Perhaps the best tnethocl ot providing this reserve 
\\rould be to establish it on certain of the outlying keys. The deer 
would probably mo\e off to these as settlement of those connected to 
tlie higliwa~? takes place. The deer could corne and go as they pleased, 
thns illcreasi~ig the range to a considerable extent for many years to 
come. Of course, this method woclld make protection more cliificult, 
1111t it alllxars that ]nost of the resicle~its ot the area favor having the 
deer aronncl, and their cool>eration colllcl aid greatly iri the protection 
of these alri~nals. Too, this method wotild pro\ ide air attraction to the 
Inany people who corne down to see these deer. 

3. Keep ope11 areas scattered throughout the pirrelalld and llam- 
mocks. In the piiielancl this should be dolie by controlled b ~ ~ r n i n g  
e\ ery two or three years, however. a blillclozer should be used the first 
time in areas where thick vegetation occurs. Open areas in halninocks 
would be best mailitainecl by the use of a bulldozer. 

4. Determine the raiige capacity of the deer as the herd builds up 
and renioFe the excess deer. 

5. If it is found necessary as settlelnent of the keys takes place re- 
strict dogs so that they wo~ilcl not be allowecl to roam loose in the area. 
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APPENDIX 
Appendix I. Cltcck list of plant species in key cfecr range 1jy keys for 15 keys. 
Tlic first part of the list is ntacle up of 390 spccies reprcseilting 98 fautilies, all of 
which were found on Big Pine Key as well as the other keys notecl in the list. Tlie 
second part of the list is made up of 22 species (representino 19 fa~iiilies) which 
were found on keys other thiln Big l'ine Key. A total of 4 f i  species (ferns and 
1;iglier plants), representing 102 fanrilies, is listed below. Tlie list is colnpiled front 
hcld data collected during the study. The plant families are listed in tlte order of 
Small ( 1933 ) ( Prantl-Engler systeru ) . The natntes also are those used by Sltnall 
(19:3:3, 1938), and are followed by synonyms in many cases. In a few cases wlnere 
species were not found in Sntall's manual, the inantes used are tltosc found in Bai1e)- 
( 1949 ). Both native ancl introduced forms are included in the list. For presence 
of species on the keys other tlian Big l'ine Key, a nuniber designating the key fol- 
lows tltc species in tlte list. Nruiilters have been assigned to each key as follows: 

Little l'inc Key 1 Water Keys (off Big Torcli) 8 
No Nailic Key 2 .4nnette Key 9 
Hainrocl Key 3 \17ater Key (off Little Pinc) 10 
Cudjoe Key 4 Howe Key 11 
Little Torch Key 5 Sugarloaf Key 12 
Middle Torch Key 6 Spanish Harbor Key 13  
Big Torch Key F- h e w  Forlncl Harbor Keys 14 

I. PTEliIDOPHYTA Species Present On 
A. Filicineae 

1. Schizacceae 
( 1 ) Anclnia ncliantifolia (L .  ) Sw. 1, 2, 3, 5 

2. Polypodiaceae 
( 1 ) Acrostichrrm clancaefolitun Langscl. 

Er Fisch. 8,4,5, 7,  10. 11 
( A. excelsuiin h2 axon ) 

( 2 ) hlarginaria polypodioides ( L. ) 
Tidestrom. 
(Polypodimnt polypodioides 
Watt. ) 

( 3 ) Plt lehodiu~ aureuln ( L. ) J . Snritlt 
( 4 ) l'teris cauclat:~ L. 1 ,2 , :3 ,4 ,5 ,6 ,11,12 
( 5 ) l'ycnadoria hahamensis Ag. (S~nnll) 2; 3 , 4  

( P. l'inetornni Small ) 
t 6 )  Spltcnotiteris eta\-ata ( L. ) hiaxon 
( 7  ) Thclyptcris norm~dis ( C. Chr. ) 

hloxley 
( Dryoptcris nori1tnlis C. Cllr. ) 

( 8)  Vitti~ria lincata ( L. ) Snritli 

11. SPERMATOPHYTA 
A. Gymnospermat, 

1. Pinaceac 1 . 2 , 3 , 4 , 5 , 6 , l l , 1 - 3  
( 1 ) Pinus caribaea hforelct 

B. Angiospermae - hlonocetyleclonac 
1. Typllaceae 

( 1 ) Typha angustifolia L. 3, 5 
( T. domingensis Pcrs. ) 

2. Zannichclliaceae 
( 1) Ruppia maritima L. 1, 2, 8, 5 

3. Alismaeeae 
( 1 ) Sagittnria sp. 
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4. l'oaccuc 
( 1 ) Xndropogon glorticratus ( \I7;1tt. )1, 2, 3, 4. 5, 6, 7 ,  11, 12 

B.S.1'. 2, 3, 4, 5, 6, 7, 11 
( 2 )  Anclropogon gracillus Spreng. 2, 3, 4, 5 
( 3 ) Aristida purpurasccns Poir. 1, 4 ,5 ,  12 
( 4 )  Capriola dactylon ( L. ) Kuntzo 

(Cynoclon dactylon Pcrs.) 2 ,4 ,5 ,  13, 14 
( 5 ) Cencl~rns ecliinatrts L. 2> :3,4,5,7,9, l:3 
( G ) Cenclirus gracillimus Naslt. 
( 7 )  Cllaetocltloa geiticulata (Lallt.) 1 ,2 ,  3, 4, 5, 7, 12, 13  

hfillsp. & Cllase 
( Setaria geniculata) 

( 8 ) Cltloris petraea Swartz 1 ,2 ,  3 ,4 ;  5 ,7 ,9 ,  10: 12,13 
( 9 )  Uistichlis spicata ( L.) Greene 1, 4, 6 

( 1 0 )  Eleusine indica ( L . )  Caertn. 
( I1 ) Eragrostis atllabilis ( L. ) Wight & 

Am. 
( 12 ) Eragrostis ciliaris ( L. ) R. Br. 
(13)  Eragrostis elliottii S. \Vats. 2 , 3 , 4 , 5  
( 14)  Lasiacis divaricata (L.) A. Ilitchc. 1, 2, 14 
i 1.5) hlonanthochloe littoralis Eilgelitl. All 
( 16) hlulilenbcrgia capillnris (Lam. ) 2, i3: 4 ,5 ,7 ,9 ,  11, 12 

Trin. 
( 17)  Panicuin adsptr~nuin Trin. ,3, 4, 5, 9, 1:3 
( 18)  l'aiiiculn bitrtowensc Scrihn. & 

Illerr. 
( 19)  Panicuili fasiculatui~l Sw. 
( 20 ) P a n i c ~ ~ ~ t t  sp. 4 
( 21 ) Panicru~tt virgat~iit~ L. 1,4, 7 ,12 
(22)Pasl~aSui~~hlodgctt i iCl~apu~.  1 , 2 , 3 , 4 , 5 , 6 , 7 , 1 1 , 1 2  
( 25)  Paspalum i~lonostachy~t i~~ Vasey 
( 2 4 )  Paspalu~u vagiiiatulil Swartz All except 10, 11, 12 
( 2 5 )  Saccharu~n officinarinln L. 
( 26 ) Setaria ntagna ( Griseb. ) Scribn. 13, 14 
( 27 ) Sorgllastruin ~ C ~ I I I I ~ I I I ~  (Ell.) Sash 4 
(28)  Spartina junciforsuis Engclm. & MI except 11, 13  

Cray 
( 29)  Sporobolis do~ltingcitsis (Trin. ) I ,  9, .?, 6, 7, 12, 13  

Kunt11 
(:30) Sporobolis virginious i L. ) Kriiitl~ All 
(31)  Stenotaplrrum secundatcw~ (\Vatt.) 5. 14 

Kuntze 
( 32) Syntherisltta sailgr~i~lalc [L.) Dulac. 
( 33 ) Uiiiola paniculata L. 14 
( 3 4 )  Valota ttlsularis ( L .  ) Chase 14 

5. Cyperaceae 
( 1) A1)ilgaarrli;t ~rror~ostucli~-;r (IA.  i 3, 4, 5, 6, 7, 11 

1 ~ ~ ~ 1 ~ 1 .  
( 9 C y e n ~ s  1)riunnclw Sxi.. 1, 2. :3, 4 7 ,  11, 1% 1:3, 14 
( 3 )  Cyperus elegans L. 
( 4 )  Cyperus i~~flesus hlulil. 
( 5 )  Cyperus ligularis L. 1, 3. 6, 11 
( 6 )  Diclirolslona colorata ( L. ) 1.2, :3; 4; 11, 12 

A. Flitchc. 
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( 7 )  Eleocharis atropurpurea ( Heitz. ) 4 
Kunth 

( 8 )  Eleocharis cellulosa Torr. 4, .5 
( 9 )  Fimbristylis castanea (Michx.) All except 8, 13, 14 

Vahl. 
( 10) Fimbristylis spathacea Hotlt. 4 
( 11) hlariseus ja~ttaicensis (Crantz) 1, 2,3, 4, 5,  6, 7, 11, 12 

Britton 
( Cladiuill eifusuitt ( Sw. ) 
Torr. ) 

j 12) Rynchospora i~~icrocarpa Baldw. 
( 13 ) Schoenus nigricans L. 

6. Arecaceae ( Palmaceae) 
( 1 )  Coccothrinax argentea (Lodd.) 1 , 2 , 4 , 5 , 7 ,  12, 13,14 

Sarg. 
( 2 )  Cocos nucifera L. All except 8,9, 11 
(3 )  Phoenix dactylifera L. 1 , 2 , 3 , 4 , 5 , 6 ,7 ,14  
( 4 )  Sabal pimetto (Walt.) Todd" 1 ,2 ,4 ,  7, 12 
( 5 )  Serenoa repens (Batr.) Small 1,2,3, ,4,5, 6 ,7,  11,12 
( 6 )  Thrinax microcarpa Sarg. All except 8,13,14 
( 7  ) Thrinax parviflora Sw. 1 ,7 ,8 ,9 ,10 ,  11, 1:3,14 

7 .  Bronleliaceae 
( 1 ) Dendropogon usneoides ( L. ) Haf. 

( Tillandsia usneoides L. ) 
( 2 )  Tillandsia aloifolia Hook 1 ,2 ,3 ,4 ,5 ,6 ,7 ,11 ,12  
( 3 ) Tillandsia balbisiana Scltult 1 , 2 , 3 , 4 , 5 , 6 , 10 ,11  
( 4 ) Tillandsia circinata Schlect. 1 ,2 ,3 ,4 ,5 ,6 :7 ,10 ,11  
( 5 ) Tillandsia fasiculata Sw. 2  
( 6 )  Tillandsia utriculata L. 1,2, :3,4,5,6,7,11 

8. Juncaceae 
( 1 ) Juncus roinerianus ScheeIe 

9. Convallariaceae (liliaceae, Agavaceae) 
( 1 ) Asparagus officinalis 
( 2 ) Asparagus pliulltosus Baker 2  
( 3 )  Asparagus springeri Regel. 
( 4 )  Cordyline guineensis ( L. ) Britton 2, 3,4, 7, 13 

(Sansevieria guineensis Willd.) 
10. Aloaceae ( Liliaceae) 

( 1 ) Aloe vera L. 2  
11. Snlilacaceae (Liliaceae) 

( 1 ) Smilax havanensis Jacq. 1 ,2 ,4 ;  5, 10, 12 
12. Leucojaceae (Amaryllidaceae, 

Agavaceae ) 
( 1 ) Agave decipiens Baker 1,3, .5, 10, 14 
( 2 )  Agave sisalana Perrine 2 ,3 ,4 ,  7, 12 
( 3 )  Aletris bracteata Northrop. 
( 4 ) Hyiltenocallis keyensis Slnall All except 1, 9, 11 
(5 )  Hypoxis wrigbtii (Baker) Brackett. 

1:3. Ixiaceae 
( 1 ) Sisyrinchinm sp. 

14. Musaceae 
( 1 ) Musa sapientuill L. 5  

15. Orchidaceae 
( 1 ) Bletia purpurea ( Laril. ) 13. C. 

-------- 
*Very nunlcritos on Cudjoc ant1 Sugarloaf Keys. 
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( 2 )  Encyclia tainpensis (Lindl.) Small 1, 2, 3, 4, 6, 11 
(Epidendruli~ taillpense Lindl.) 

( 3) Habenaria quinqueseta ( Michs. ) 
Sw. 

( 4 ) Vanilla eggersii Rolfe 3, 11 
( V. barbellaka Reiclib. ) 

Dicotyledonae 
1. Casuarinaceae 

( 1 j Casuarina eqnisetifolia Forst. 2; 3, 7 
2. Xlyricaceae 

( 1 )  hlyrica cerifera L. 2, 3, 4, 3,6, 12 
3. Urticaceae 

( 1 ) Pilea berniarioides ( Sw. ) Lindl. 
( 2 ) Pilea ~llicrophylla ( L. ) Lieb~n. 

4. Artocarpaceae ( hloraceae) 
( 1 )  Ficus aurea Nutt. 2 ,3 ;4 ,5 ,6 ,7 ;11 ,14  
( 2 ) Ficus brevifolia Nutt. All except 8, 10, 13; 14 

,5. LTlmaceae 
( 1 ) Treisla floridana Britton 2,3, .5 

6. Polygonaceae 
( 1 ) Coccolobis laurifolia Jacq. All except 8 ,14  
( 2 )  Coccolobis tivifera ( L. ) Jaccl. All except 8 

7. Chcnopodiaceae 
( 1 ) Atriples arenaria Nutt. 2; 4,5, 10, 11, 12, 19: 14 
( 2 ) Dondia linearis ( Ell. ) Millsp. All keys 
( 3 ) Salicornia aillbigua Micllx. All except 14 
( 4 ) Salicornia higelovii Torr. All except 8 ,13 

S. Aillarantliaceac 
( 1 ) Achyranthes ramosissima ( Mart. ) 

Standley 3; 10, 14 
( 2 )  Ailraranthus Irybridus L. 
( 3 )  Aillaranthus spinosus L. 
( 4 ) Iresine paniculata ( L. ) Kuntze 
( 5)  Plliloxerous veriliicularis ( L. ) 

R. Br. All keys 
9. Phytolaccaceae 

( 1 ) Rivina hu~rtilis L. 4, 12, 14 
10. Batidaceae 

( 1 ) Batis illaritiiila L. All keys 
11. Allionaceae 

( 1 ) Boeliaavia erecta L. 
12. Pisoniaceae ( Allioniaceae ) 

( 1 ) Pisonia aculeata L. 
(2) Pisonia rotundata Griseb.* 2,:3,4, 6, 12 
( 3 )  Torrubia braceii Britton 1,3;  4 
( 4 ) Torrubia longifolia ( Heimer ) 

Britton All keys 
18. Tetragoniaceae 

( 1) Sesuwium maritimml~ (\Zialt.) 
B.S.P. 5 

( 2 )  Sesuviu~n portulacastrum L. All keys 
13 ) Triantlsetl~a portulacastrum L. 

14. I'orttilacaceac 
( 1 ) Portu1:tca olcacca L. 1, 2, :3, 4, 5 ,  7, 9 

- - - - - - - - 
*Conspicuously al,s<ant on Little l'ine Kry.  
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( 2 )  1'ortttlac;t l~liaeospcrnla Urban 1, 3, 4, 5, 7, 8, 11 
15. Anrro~xtcc~at: 

( 1 ) Anno~ra glalxa L. 
- 
3 

16. Bmssicaccae (Crncifcrac~) 
( 1 ) Cakile fusifornlis Grce~ic 

4 

I 

( 2 ) Lepidxtm virgilicrum L. 
17. Capparidaceae 

( 1 )  Capparis cyiiopl~allopltora L. 3, 4, 5 
( 2 )  Capparis Aexosa L. 7 ,  8, 11, 12, 1:3, 14 

18. Sedaceae ( Crassulaceae ) 
( 1 ) Kalancliloe ~erticillata Elliot 2; 3 

19. A~ltygdalcceae 
j 1 ) Ctirysobalart~~s icaco L.* 
( 2 ) Geobalanus oblonyifolius ( hlicln ) 

S~tiall 
20. hlimosaceae 

( 1) Acunn depressurn (H.B.K.) Krultze 1, 2, 3, 4, 5;  7; 8, 12 
( 2 )  Leucaena glartca ( L . )  Benth. 1, :3,4,7, 13 
( 3 ) Neptunia floridana Small 
( ,i ) Pitl~ecolol~iu~ii guac~a~rxpense 

Chapm. All keys 
( 5 ) l'itl~ccolohit~n~ uiiguis-cnti ( L. ) 

Bentll. 
( 6 ) \';tchcllia fartlcsintt;~ ( L. ) \\'iglit 

& Arii. 2, 4, .5, 7, 10 
( 7 )  \';tcliellia pcninsrtl;~ris S~itall*" 2, 4. 5, 7: 9, 11, 12 

21. Cassiaceae 
( 1 ) Caesalpinia pauciflora ( Griseh. ) 

C. Wright 3 
( 2  ) Cha~iiaecrista ;tspera ( hfuhl. ) 

Greenc 2, 3, 4, 5, 12; 13 
( 3 ) Chamaecrista keyensis Pelinell 2, 4 
( 4 )  Uelotiix regia ( Boj. ) Kaf. .5 
( 5)  Guila~idina crista ( L. ) S111all 2, 9 ,  4, 1:3 
( 6 ) Parkinsoliia aculeata L. 
( 7 ) l'eiranisia baliaruensis ( SIill. ) 4 

Britton and Rose 
( Cassia italratnensis ) 1,2:3,4,5,7;11.1:3 

( 8 ) 'Tamarindus i~tdica L. 1 ,  2, 9, 5. 7 
22. Fzlbaceae 

( 1 ) Bradbrrrya virginiait;~ (L,.) Kuntze 2, 5 ,  5 
( 2 )  Canavali lineata (Tlttlnb. ) 13. C. 

(C. obtusifolia (Lam.) D. C.) 2, :3, li, 14 
( 3 ) Crotalaria runritirlla Cltapili. 

( and C. r~tariti~ua liniaria ) 
( 4 )  Dolicliolus minimur~t (L .  hfcclic. 

( Rltyncliosia 111inilrla D. C. ) 1, 2, :3, 4, .5, 6, 7. 8, 11 
( 5 )  ErYtlirina ;~rl)orcs;t (Cltalt~rt.) Stirall 
( 6)  Galuctia p;tr\-ifoli;~ A. fiicli I , ? ,  3 
( 7 ) C;tlactia spicifortttis T, & G. 1, 2 ,3 ,  5, 7. 8, 10; 12, 1:i 
( 8 ) Ichthyo~uetliia piscipula ( L. ) 

A. Hitclic. All kc;v.s 
- - - - - - - 

"Only on? plant trrund. 
- - - - - - - - 
**Conspicuously ;thscnt on Littli. Pill(, Kc?. 
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( 9 )  Indigofera nliniata Ortega 
( 10) Indigofera tinctoria L. 4 
( 11 ) Leucopterum parvifolium ( D.C. ) 

Small 
(Rhynchosia parvifolius D.C.) 2 ,3,4,  12 

( 12) Maibomia cana ( Gmel. ) Blake 
( Desmodium incanum D.C. ) 

( 13 ) Meibomia purpurea ( Mill. ) Vail 
( Desmodium tortuosum 2 
(Sw.) D.C.) 

( 14) Phaseolus lathroides L. 5 
( 15) Rhynchosia cinerea Nash 
( 16) Sesban sp. ( Sesbania sp. ) 4 
117) Sophora toinentosa L. 2 ,9,4,  5 ,6 ,7 ,  12 
( 18) Stylosanthes haniata ( L. ) Taub. 3 
( 19) Vigna repens ( L. ) Kuntze 

23. Linaceae 
( 1 )  Cathartolinnm arenicola Srnall 

24. Malpl-tigiaceae 
( 1 ) Byrsonirna cuneata (Turcz. ) 

P, \Vilson All except 8,14 
(13. lucida ( S v . )  D.C.) 

25! Rrttaceae 
( 1 ) Amyris elimifera L. 2,  3 , 4 , b , 7 ,  11 
( 2 )  Citrus aurantifolia (C11ristm.j Sw, 2, 3 
( 3 )  Zanthoxylum fagara (L. )  Sarg. I I  

26, Surianaceae 
( 1 ) Suriana rnarititna L, All except 8,10 

27. Sirnaroubaceae 
( 1 ) Simarouba glauca D.C. R,5, 11 

28. Burseraceae 
( 1 ) Elaphrium simaruba ( L. ) Rose All except 9 

29 .  Polygalaceae 
( 1 ) Aselneia leiodes (Blake) Sn-tall 1 ,2,S,  4 

( IJolygala leiodes Blake ) 
( 2 ) Pilostaxis cartcri Sniall 

( lJolygala carteri Stn:~li ) 
( i3 ) Polygala praetervisa Clrodut. 2. 4, 12 

30. Eupl-rorbiaceae 
( I ) Acalyplia cl~amacclrifolia ( 1,nm. ) 

Muell Arg. 
( 2 ) Bivonea stinrulosa ( Micl~x. ) Iiaf. 

(Jatropha stimulosa Micl-tx. ) 
( 5 ) Clramaesyce adenoptera (13crtol.) 

Small 2 
( 4 )  Chanraesyce btodgettii (Engelm.) 

Small 11 
( 5 )  Chamaesyce buxifolia (Lam.) 

Small 1,2,3,4,5,13,1.4 
( 6 )  Charnaesyce conferta Small 3,4, .5 
( 7 ) Chamaesyce hirta ( L. ) Millsp. 3 
( 8 ) Clramaesyce hypercifolia (L.) 

Small 2 ,  3, 3,1?, 7, IS 
( 9 Cltamaesyce scoparia Sn-tall ,411 cxccpt IS 

( 10) Clramaesyce serpyllunr Srt-tall 
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( 11 ) Croton berlandieri Torr. 
( 12) Croton linearis Jactl. 1 , 2  
( 13) Ditaxis blodgettii ( Torr. ) Pax. 4 
( 14) Drypetes diversifolia Krug & Urban 1: 2 ,3 ,4 ,5 ,7 ,  11 
(15)  Gylnnanthese lucida Sw. 7, 9, 10 
( 16) Hippomarle nlancinella L. 2, 3, 4 ,5,7,  11 
( 17 ) Phyllanthes niruri L. 
( 18) Phyllanthes pentaphyllus C. 

Wright 2,4, 12 
(19)  Poinsettia heterophylla (L.) Srrtall 2, 3 ,4 ,5 ,  7,8, 13 
( 20) Poinsettia pinetoruru Sitla11 3 ,5 ,  14 
( 21 ) Ricinns co~ninlinis L. 4 
( 22) Savia bahamensis Britton 2, 3, 5 ,  6, 11, 12 
(23)  Tragia saxicola Srnall 

31. Spondiaceae ( Anacardiaceae ) 
( 1 ) ?rfetopium toxiferum ( L . )  Kr-ctg & 

Urban All keys 
( 2 )  Schinus terebinthifolius Raddi 
( 9  ) il'oxicodendron toxicodenclron ( L. ) 

Britton 1, 2, 3, 5, 7 
( Rhus toxicodendron L. ) 

32. Celastraccae 
( 1 ) Gyminda latifolia ( Sw. ) Urban 2, 3, 11 
( 2 )  Maytenus pllyllanthoicles Bentli. All except 12 
( 3 )  Rliacoma crossopetalun~ L. All except 8, 13, 14 
( 4 )  Rltaconla illicifolin (Poir.) Trelease 2, 4, 6: 12 

33. Dodonaeaceae 
( 1 ) Dodonaea nricrocarpa Sivlall :3, 5 ,  6, 11 

54. Sapindaceae 
( I )  Cupania glabra Sw." 
( 2 )  Exothea paniculata ( Juss. 1 Radlk. 2, 11 
( 3 )  Hypelate trifoliata Sw. 

35. Frangulaceac ( Rhamnaceae ) 
( 1 ) Colrtbrina asiatica ( L. ) Brongn. 
( 2 )  Krugiodenclron ferreum (Valil) 2, 3, 4, 12; 13, 14 

Urban 
( 3 )  Reynosia scptcntrionalis Urban All cvccpt 8 

96. Vitaceae 
( 1 ) Cisslts trifoliata L. 
( 2 )  I'arthenocissus cluincliit~folia ( L. ) 

Plancli. 
.37. hlalvaceae 

( 1 ) Abellnoschus esculentus ( L. 1 4 
Moench. 
(Hibiscus eseulentus L. ) 

( 2 )  Abutilon perlnolle (N'illd.) Sweet 3, 7 
( 3 )  Gayoides crispuni ( L. ) Srnall All except 6 
( 4 )  Gossypiuni hirsutum L. 8, 11 
( 5 )  Hibiscus pilos~ts ( Sw. ) Fauc. & 

Randle."* 
( 6 )  Hibiscus rosa-sinensis L. 3 ,4 ,5 ,  6 
( 7 )  Malvastr~t~n corcltorifoliuns (Dcsr.) 

Britton 3 

*Restricted to Watson Hammock, Wig Plr~< ,  Kc?-. 
- - - - - - - - 
*"Restricteil to Sonthenst Point Hal~nnock. 
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( 8 )  hlalvavisc~~s grandiflora IIort. 5 
( 9 )  Sida carpenifolia L. 2, 3, 4, 5,  1:3 

( 10 ) Sida ciliaris L. 3 
( 11) Sida elliottii T. & G. 
( 12) Sida procumbens Sw. 3 , 5  
( 13) Thespesia populnea ( L. ) Soland. 1 ,3 ,4 ,  13 

38. Buettneriaceae ( Sterculiaceae ) 
( 1 ) \Valtheria americana L. All except 6, 11 

39. Canellaceae 
( 1 ) Canella winteriana ( L. ) Giiertn. 2, 11 

40. Tttrneraceae 
( 1 ) Piricjueta tomentosa F1.B.F;. 

f41. l'apayaceae 
( 1 ) Carica papaya L. 2, 4, .5, 7,9, 12 

42. Passifloraceae 
( I ) Passiflora pallida L. 

(P ,  siiberosa L.)  4, ij, 7, 9: 12, 13 
43. Opuntiaceae (Cactaceae) 

( 1 ) Acanthocereus floridanus Small 8, 13,14 
( 9 )  Cephalocereris keyensis Nritton & 

Rose* 
( 3 ) I-Iarrisia siitipsonii Small 11 
( 4 ) Opuntia abjecta Small* 
(5 )  Oprintia dillenii ( Ker. ) Haw. All except 6 
( 6 )  Opuntia i~npedita Siuall 4, 7 
( 7 ) Opuntia keyensis Britton 1, 2, :3, 4, 14 
( 8 ) Opuntia oclrrocentra Sntall 

44. Lauraceae 
( 1 ) Taillala bourbonia ( L . )  Raf. 

45. Cassythaceae 
( 1 ) Cassytha filiforii~is L. 1 ,2 ,4 ,5 ,6 ,  11, 12 

46. Lythraceae 
( 1 ) Aininannia latifolia L. 
( 2 )  Lythrum lineare L. 

47. Punieaceac 
( I ) Punica gr:tnatuin L. 

48. Terininaliaceac ( Combretaccac ) 
( 1 ) Conocarpus erccta L. All keys 
( 2 )  Laguncularia racemosa Caertnf. All ktys 
( 3 )  Terminalio catappa L. 3 , 4 , 5  

49. Myrtaceae 
( l ) Calypthranthcs pallcns ( Poir. ) 

Griseb. 2 ,3,4,5,  6,7, 11 
( 2 )  Eugenia axillaris (Sw. ) LVilld. All except 8, 10, 14 
( 3 )  Eugenia buxifolia ( Sw. ) Willd. All except 8 
( 4 )  Mosiera longipes (Berg.) Sinall** 2, 3 , 4 , 5 , 6 , 7 >  11, 12 

(Eugenia longipes Berg. ) 
( 5 ) Psidium guajava Radd. 3, 4 

50. Rhizophoraceae 
( 1 ) Rhizophora mangle L. All keys 

Ij1. Epilobiaceae ( Onagraceae ) 
( 1 ) Ga~ira angustifolia Xlichs. 2, 13 

"fR~st r ic t td  to So~itheast Point Hammock. 
- - - - - - - - 
**Con.ipicuously nh\txnt on Littlr Pine Ke:-. 
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( 2 )  Isnardia sp. 2 
( 3 )  Ludwigia microcarpa hlichs. 

52. Aminiaceae 
( 1 ) Centella repanda ( Pers. ) Small 

53. Armeriaceae 
( 1 ) Limonium angustatunl (A.  Gray ) 

Small 4,5, 6, 7,9, 11 
( 2 ) Limonium carolinianum ( IValt. ) 

Britton 1 .2 ,3 ,4 ,7 ,9 ,10 .11  
54. Primulaceae 

( 1 ) Samodia ebracteata ( H.B.K. ) 
Baudo. 4, 7, 12 
( Samolus ebracteatus H.B.K. ) 

55. Theophrastaceae 
( 1 ) Jacquinnia keyensis ,hfez. 1 . 3 , 4 , 5 , 6 , 7 , 9 , 1 0 . 1 1 ~ 1 2 . l ~  

56. Ardisiaceae ( hfyrsinaceae ) 
( 1 )  Icacorea paniculata (Nutt.) Sudw. 1, 2, 3, 11 
( 2  ) Rapanea guayanensis Aubl. 1 , 2 ~ 3 , 4 , 5 , 6 , 7 , 1 1 , 1 2  

57. Ebenaceae 
( 1 ) Diospyros virgiuiana L. 

58. Sapotaceae 
( 1 ) Bumelia angustifolia Nutt. All keys 
( 2 )  Chrysophyllum oli\~aeforme L. 2 
( 3 )  Dipholis salicifolia (L .  ) A.D.C. 2, 3, 4,3, 6: 7 ;  11, 12 
( 4 )  Mimusops emarginata L. All except 8 
(5)  Sapota achras Mill ( Achras 

sapota E. ) 1, 2, 3,4,  5, 6 , 7  
59, Oleaceae 

( 1 ) Foreseieria pinetorurn Small 
60. Spigeliaceae 

( 1 ) Cynoctomum mitreola (L.) Britton 
(2 )  Cynoctomum sessilfolium (Watt.) 

J. F. Gmel. 
( 3 )  Polypremum procuinbens L. 
( 4 )  Spigelia n~lthelmia L. ,$ 

61. Gentianaceae 
( 1 ) Eusto~i~a cxaltatut~l ( L. ) Griseh. All clsccpt 8; 1 1, 1.1 
( 2 )  Sahattia campanulatil ( L . )  Torr. 2, 3 

62. Apocynaceae 
( 1 ) Carissa grandiflora A. D. C. 
( 2 )  Echites echites ( L , )  Britton 

( E. umbellata Jacq. ) 1, 2, ,3, 4, 5, 7, 12 
( 3  j Neriltm oleander L, 6, 14 
( 4 )  Rhabdadenia biflora (Jacq. ) 

Muell. Arg. 3 
( 5 )  Rhabdadenia corallicola Small 3, 12 
( (i ) Urechites lutea ( L. ) Britton All except 8, 13, 1.2 
( 7 )  Vallesia glabrn Cnv.* 
(8) Vinca rosea L. 5 :9, 4, 5 

63. Asclepiadaceae 
( 1 ) Amphistelma seoparia (Nutt. 

Sinall 
( 2 ) Asclepiadora viridis [IValt.) 

A. Gray 

*Restrictrd to Sontllcat  Point Ilamnrock. 
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(:3) Epicion northropiae ( Schlect. ) 
Slnall 
( hletastelma nortltropiae 
Scltlect. ) 1,7,9,  10, 14 

( 4 ) Funastrurti clarlsunt ( Jaccl. ) 
Schlect. i , 7 , 8 ,  13 
(Philibertia viminalis A. Gray) 

( 5 )  Lyonia palustris (Purslt) Siltall 1, 2, :3, 4, 5, 7 
( 6 )  hletastelnla blodgettii A. Gray 1, 2,3, 4, 5, 7, 12 

64. Convolvrtlaceae 
( 1 ) Calonyction tuba (Scltlect.) Colla. All except 6, 7 
( 2 ) Evolvolus alsinoides L. 3 , 4 , 5 , 7 , 9  
( 3 ) Evolvolus glaber Spreng. 
( 4 )  Evolvolus wrightii f-louse 
( 5 ) Ipo~uoea batatas ( L. ) Lam. 
( 6 )  Ipomoea pes caprae ( L. ) Sweet 2,4; 5, 12, 13, 14 
( 7 )  Ipomoea sagittata Cav. 4 
( 8 )  Ipomoea triloba L. 3 , 4 , 5  
( 9 )  Jacquernontia pentantha ( Jacq. ) 

G. Don. 1,2,  11 
( 1 0 )  Pharbitis cathartica (Poir.) 

Choisy. 3 ,5,7.8,  9, 12, 13: 14 
( Ipomoca cathartica Poir. ) 

6.5. Solaitacme 
( 1 ) Capsicutn nnnuuln L. 
( 2  ) Capsicunt frutesccns L. 
( 3 ) Lyciunt carolinianum Walt. All except 2,4, 12 
( 4 )  Nicotiana tobacuin L. 
( 5 )  Physalis angustifolia Ntltt. 1,2,3,4,5, 7, 11 
( 6 ) Pltysalis barbadensis Jacq. 3 4 , 5 , 1 2  
( 7 ) Solanurn bahantense L. 1,3, 4, 5, 7, 12, 13, 14 
( 8 ) Solaitutii blodgettii Cltap~rl. All except 8 ,11 
( 9 )  Solanoin nigrum L. 4, 5 

( 10) Solanr~tn verhascifolit~nr L. 4, 5, 12 
66. Ehretiaceae 

( 1 ) Bourreria ovata Xlicrs. 1 , 2 >  3,5,  11 
( 2 )  Sebesten se1)estena ( L . )  Britton 3, 8, 9, 10; 11, 1:3 

( Cordia sebestena L. ) 
i 3 )  LJarroniit globosa Jaccl. 

67. Ilcliotropiaceae ( Horaginaccac) 
( 1 )  Heliotropiurtt curassavicunr L. 2, 3,4, 5, 12, 13 
( 2 )  I-Ieliotropiuni leavenwortliii Torr. 4, 12 
( 3 ) hlallotonia gnapllalodes ( Jaccl. ) 

Britton 4, 5, 13, 14 
( Tournefortia gnapltaloites 

( K . )  Br. 
( 4 )  Xlyriol~usi)lul,is ( L. ) S~iiall :3> 12, 1:3 

( Tourncfortia 1 olubis H. & S.) 
( 5) Schobera angiospernta ( Xfurr. ) 

Britton All except 6,7; 11 
(Heliotropium purvifloruin L.) 

68. Verbenaceae 
( 1 ) Citharexylllttt fruticosnln L. 
( 2 )  Lantana involucrata L. 1 ,2 ,  3,4, .5,6,7, 11-12> 1s 
( 3 )  Ph>-la nodifiora ( L. ) Grecne 1 , 9 , 4 , 5  
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( 4 )  Valcrianoicles jamaiccnsis ( L. ) 
Kuntze 1, 3, 4, 5; 7, 10 

69. Avicenniaceac ( Verl>cnace:~e) 
( 1 ) Avicennia nitida Jaccl. ,411 keys 

70. La~ttiaceae 
( 1 ) Ocimu~n nticranthurlt Il'illd. 12 

71. Kl~inanthaceac (Scritpllulariaceae) 
( 1 ) Agalinis keyensis Pennell 

( Gerardia keyensis Pennvll ) 
( 2 ) Agalinis ntaritima Raf. 1 , 2 , 3 , 4 , S , 7 > 8 , 9  

( Gcrardia maritima Raf. ) 
( 8 )  Agalinis purptirea (L. )  I'ennell 2,:3,4,5, 6. 7, 11. 12 

( Gerardia purpurea L. ) 
( 4 )  Brarltia monnieri ( L .  ) Penncll :3 
( 5 ) Buchnera elongata Sw. 
( 6 )  Capraria hiflora L. .3, 4, .5, 7 : 12: 1:; 

72. Acanthaceae 
( 1 ) Diapedium assurgcns (L.) Kui l t~c 13  
( 2 )  Dyscltoriste angusta (A. Gray) 

Snlall 
( 3  j Ruellia hyhricla l'tirsli. 2 , 3  

73. Pi~lguiculaceae 
( 1 ) Pinguicula punrila Ylicha. 

74. Olacaceac 
( 1 ) Xintinca a~ncricana L. 1 , 2 , 3 . 4 ~ . 5 ~ 6 . 7 , 1 1 , 1 : 3  

75. Rubiaeeae 
( 1 ) Borreria ocimoicles ( Burnr. ) D.C. 
( 2 ) Borreria terminalis Small 12 
( 3 )  Casasia clusiifolia (Jacq.) Urban 1, 3, 5, 7, 10, 11, 13; 1-1 
( 4 )  Catesbaea parvifiora Sw. 
( 5 ) Cliiococca allla ( L. ) A. Hitchc. 2. 3 
( 6 )  Chioeocca pinetoru111 Britton 1. 2: 3. 3. 3. 6, 7. 11. IT 1 1 
( 7 Erithalis fruticosa L.* All except 9, 11, 14 
( 8 ) Ernodea angrtsta Sinall 1 ,2 , :3 ,4 ,3 .6 ,7 ,11.12 
( 9 ) Eaostema caribaeuul ( Jucq. ) 

K. & S. :3 
( 10)  Galiunl bcrniuclensc L. 
( 11 ) Guettarda eliptica Sw. 2, 3, I 1  
( 12)  Guettarda scabra Vent. 1, 2, 3, 4, 5, 11, 12 
( 13)  EIanlelia patens Jaccl. 5 
( 14)  Houstonia filifolia (A. Gray) S~ilall 
( 15)  klorinda roioc L. All except 14 
( 16)  Psychotria nervosa Sw. 
( 17)  Randia aculeata L. ,411 except 13  
( 18)  Sperittacoce keyensis Small 
( 19)  Struntpfia maritima Jaccl. 12 

76. Cucurbitaceae 
( 1 ) Momordicic, clrarantia L. -- 

i I .  Lobeliaceae 
( 1 ) Lobelia glandulosa Walt. 

78. Anlbrosiaceae ( Conlpositae ) 
( 1 ) A~ilbrosia ltispida Pursh. 2, 3 ,4;  5 
( 2 )  Iva i~nbricatn \17a1t. 2 

*Only one plant foruld. on Little Pine Key. 
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79. Cardiiaceae ( Compositae) 
( 1 ) Ageratuin littorale A. Gray 4 
( 2 )  Aster adnatus Nutt. 
( 3 ) Aster bracei Britton 1 , 2 , 3 , 4 , 5 , 6 , 7 , 9 , 1 2  
( 4 )  Baccl~aris angustifolia 3lichx. 2, 5 
( 5 ) Baccharis halimifolia L. 1, S,4,5, 12 
( 6 )  Bidens pilosa L. (B. leucantha L.) 1, 2 ,3,4,5,7,  11, 12, 13 
( 7 )  Borrichia arborescens ( L . )  D. C. All except 10, 14 
( 8 )  Borrichia frutescens ( L . )  D. C. All keys 
( 9 )  Chaptalia dentata (L .  ) Cass. 

( 10) Cirsiull~ horridulutll Michs. 1 ,2 ,3 ,4 ,  5, 7 
(11)  Coreopsis leavenworthii T. & G. 
( 12 ) Emilia coccillea ( Sims ) Sweet 
( 13) Flaveria linearis Lag. All escept 6 
( 14) Flaveria latifolia (J .  K. Jol~nston) 

Rydb. " 12 
( 1.5) Flaveria trinerva (Spreng.) 

C. hiohr. 2 , 4  
(16)  Gaillardia picta Sweet 2; 3 
( 17 ) Leptilon eanadense (L .  ) Britton 2, 4,3, 7, 12 
( 18) Liatris tenuifolia (Nutt. ) huntze 4 
( 19) Melanthera deltoidea YIichs. 2, 3, 4, 5, 8,9, 12, 13 
(20)  3lelarrthera parvifolia Stl~all 
(21)  Mikania batatifolia D.C. 1,2, 3, 4 ,5,7,  12 
(22)  Pectis leptocephala (Cass. ) Urban 3,7 
(23)  Pityopsis graillinifolia ( hlichx. ) 

Nutt. 2 
( Cl~rysopsis grat~linifolia 
( Michx. ) Nutt. ) 

(24)  Pluchea foetida (L .  ) D.C. 3 
(25)  Pluchea purpurascens ( Sw. ) D.C. 2,3,5,12 
( 26) Pterocadon undulatuil (Walt. ) 

C. Mohr. 
( 27 ) Siderantltus megaccphahis (Nash) 

S111all 2 ,3,5,7,  9, 11 
(28)  Solidago petiolata Mill 4, 12 

( S. angustifolia Ell. ) 
(29)  Tridas proculllbens L. 
(SO) Vernonia blodgettii Sitlall 4 

80. Cichoriaceae ( Compositae) 
( 1 ) Brachyrhamphus intybaceus 

(Jacq.) D.C. 4, 5, 13 
( Lactuca intybaceus Jacq. ) 

( 2 )  Sonchos oleraceus L. 4, 12 

SPECIES NOT FOUND OK BIG PINE KEY 

A. Monocotyledonae 
1. Poaceae 

( 1 ) Tricholaena rosea Nees 5 
2. Arecaceae ( Palmaceae ) 

( 1 )  Wasilingtonia robusta Wendl. 3,; 
3. Coni~nelinaceae 

( 1 ) Corll~l~elina elegans H.B.K. 14 
4. Leucojaceae (Airtaryllidaceac) 

( 1 ) Crinutll sp. Little Knock'el~ldown Key 



13. IIicot!lc~clon;tc 
1. I\li~nos;tcc~;tc 

( 1 )  L411)izzi;t 1c~l)I)ck (\fri1l<l. ) l3c~iltl1. 4. ,5 
2, F>il)2lcc;lc~ 

( 1 ) C:tj;t~~ c;tj;til ( L. ) \lills11. 4 
( Caj~tilns i l ld ic~~s  S1)1-(,11~. ) 

(1-7) Crotalariti incalla L. 9 
:3. Xygophyllaccar 

( 1 ) l'ribulus cistoides L. 1 :3 
4. I\Icliaccac. 

( 1 ) I\I(-lia :~zctl;tr;tcl~ I, .  4 
,5. 1'olyg;tlaccac 

( 1 ) Aisei~lci;c grandiflora (\\'alt.) Sul;tll 3; 3 
( Pol!-gala gr;i~ldiHora \\'alt. ) 

6. Euphorbinccae 
( 1 )  Clian~aes!-ce cordifolia (Ell.) Slnall 2,  3. 4 
( 2 ) Cliamacsyce garberii Small 2 

7. Spo~ldiaceae ( Anacardiaccac 
( 1 ) Khus leucantha Jacq.' 1 

8. Sapi~ldaceac 
( 1 ) hlelicocca Iijugic I,. 4 l i t t l e  I;l~ocli'e~udo\x-i~ Kc,\ 

9. lirangulacear. ( l<hit~rn~;icc~:tc. ) 
( 1 ) Col111)rina colnl,riii;i ( J;tccl. ) 

hlillsl). 1:; 
( C. fcrrt~gillosa Jctccl. i 

10. 1-it;tcc;lc 
( 1 ) \lt~scaclini;t 1lrtnlso11i;una ( S i ~ ~ ~ p s o l ~ )  

Slll~tll 1-7 
11. C1usi;icrae 

( 1 ) Cl~isia rosea L." 5 
19. hl! rt;tccac 

( 1 ) 11c~l;tlc~Ilc;l 1cl~c;lcIcllclr;t L. 3 

1:3. IZul)i;tcc.:rc 
( I ) Spcr~li:tcocc tctr;tcl~ic.t;t a. liic.1, 4 

14. C~icurl)itacc;ic 
( 1 ) hlclothria cr;t~aifoli;t Slrn;tll 5 

15. Cardu;tcr,tc. ( Colnpositac. ) 
( 1 ) Euputoriuii, capi l l i fo l iu~~~ ( l.,u11. ) 

Small 4. .5. 12 
t 9 ) lIc~li;tiitl~t~s ; ~ ~ I I ~ I I I I S  1,. 4 
(3) Lcptiloll l ~ ~ ~ s i l l r i ~ ~ i  ( Su i t .  Dritton l:3 

*Onl) (ntr I > I ~ L I I ~  10 l111d.  




