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PREFACE

There have heen many attempts in the past to

study the habits of the Florida Wster Rat, Heofiber
allepi. Few papers have been published on the occur~
rence and taxonomic status of this semlaquatic rodent
since 1t was first described in 1884, In Florida and
Gsorgla, soma of the previous investigatcrs found it
vory diffienlt even fc locate colonles of water rats,
in the Lverglades regicn, in 1951, in such places as
wore readily available to me, I found many signs of
thelr working and began this investigation.

¥y indebhtedness to many persons who helped In
this undertaking is very great, Hr. Aoy woodbury of
the Botany Department of the University of liiami
identified the plants c¢ited in the present paper.
Dr. Albert Sehwartz supplied me with data from his
mam@al collection, and aided me in the collseting of
specimens, Mr., Carl Moore furnished air-boat trans-
portation deep into the Everglades, Mr, Jerald Baker
of the U, S, Flsh and Wild Life fervice helped greatly
by arranging for my cclleeting trips into thas Loxa-
hatchee Wild Life Refuge. Hr. Paul Xreager of the

g, 5, Fish and Wild Llife Service also arranged for

111
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the Botany Department of the Universiu,
identified the plants c¢ited in the present paper, _
Dr, Albert Schwartz supplied me with data from his

mammal colleetion, and aided me in the collecting of
specimens, Mr. Earl Moore furnished air-boat trans~
portation deep into the Everglades, Mr, Jarald Raker
of the U, 5, Fish and Wild Life Service helped greatly
by arranging for my collecting trips inte the Loxa-
hatchee Wild Life Refuge. MNr. Paul Xreager of the

U. S, Fish and Wild Life Service also arranged for
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investigations in the St. Marks Wild Life Refuge,

mnddég Roy Moore, Superintendent of the Okefenokse
Wild Life ?efuga, graciously arranged for transporta-
tion, and accompanied me Into that Refuge. Thanks

is here also given to Or. W. H. Leigh, Zoology
Department of the University of Miami, and Dr, 2. W.

Saker, U, S, Department of Agricul ture, for i{dentifie

cations of parasites. Dr., W. }, Burt, University of

slichigan, arranged for a place for stud iy while
© visiting that University., ir. J. C. roore, Biologist

of the Everglades Natlonal Fark, has suppliad valuable
data from tha% area. T»n my family, who holped in many
ways, I wish to express spscial gratitude for their
telerance and help, I wish also to acknowledge tha
aséistance of my Graduate Committee, an! in particular
ny thesis advisor, Or, J. D, Cerrington, who offered
me friendly guidance and good-natured criticism,

iv




PREFACE .

LIST

Z40LQ

Sy

iy

P

.
Azdae

HaBITAY

'l
r

Wi K INGS

=0 LOoGY

JBEEAVATL

-

TABLE oOF

*

L

»

w HISTURY

aAND FY

e

G f",{ﬁ,f

1

C1JLaTED

g%

A%

AVE
ARA

[

«"N

2

-8

G

T

#ed

»i

3

it

v

p..

FAR

TRAPPING
PLATES

LITER

MAP

ATIRE CIT

L ]

e

= Py n
ALPRODUCTE

g

AND ARBAS

RECURDS
AND DISZ

T

(THODS

-

*

- -
ED.
- L

*

ILLUCIRATIONS

ASES

-

*

CORTENTS

me D vy
TS 0fF NEOF

OF lnopl

* » »

« s @
.« o
* & o
e e
FI3ER,
*® - L ]
* & @

* L] -

Q‘. -
L 4 - [ ]
* LR J
L J L L]
» LJ L 4

111

vi

[
O AN

J
e




LIST OF ILLUSTRATIOHS
Elate ~ Paze
I Uppor figure: Live Naofibor glleni. . . 6%

Lowar figure: Pheotograph of muscunm
specimens of Cpdatra,

daoflbar and Hicrotuys. . . 64
ITI  Uppsar flgure: Twe young Eapfibor alleni. 66
Lewer rigure: Young Heofibar allani. . . 66

IT1 Upper Iigure: Typleal habitat for
Hacfiber 1llenl in the
Zverzlades wast of Miasi .

L)

O
T

Lower figure: A hruse of Henfibsr con-
gtructed in bouzhs of a
uillw * L * - L ] * L * [ ] [ ] 63

IV Upper figzure: Live Hecfiber allani. . . 70

Lower figure: [fasoding stand of Haego~
Libor with yellow bonnet
water 1ily fruit . . . . 79

Vv Upper figure: Tumnel of Haofiber in
the Everglades ¢« o s o o 72

Lower figure: Mound of Heofiher made
S .

of sedge Elanchs: . e 72

VI  Upper figure: Feedinz ftand of XHeofiber
constructed of zlgocharis 74

Lower Tigure: Air boat in the Loxahat-
chee Wild Life Refuge , . 74

vi




-t

Earg

Upper figuret Chase Prairiae, Ckefe-
nokes Wile Life %efuae,
GGOI’QS.& * 6 o .« & @ » 76‘

Lower figure: Medium-sized lake near
Hadlson, Florlda where
Haeliber constructed
nest around bases of
cypress trees . . ., ., . . 76

Uppar figure: Thn shors of lLake kee-
chobee a feow hundred yards
north of the mouth of the
issimmee River, , . . . ., 78

Lower figure: Habitat of X
gadoent alonv tha Indian
River, 3Brevard County. . . 78

Jeper figura: A4 view of the scuth end

of Lake lilcccsukee,

#lorida .0...:0.-80
Lower figure: Clozged conditions of

many of the lakes of

north and central Flerida, 80
Upper figure: 4 diagram of a trap for

the capturing of water
rats alive . ., . « ¢« « . « 82

LIST OF MAPS
Eagg

Locallity reforonce map . « « o o o « « « 85

vii




ZOOLOGICAL HIsSTonry

Ths gonus Heofibar was defined hy Trus in 188L.
The type specimen was eollacted at Georglanay this
leeality 1s on Merritt Island, Srevard County, along
the Indian River, Bangs (1898) mentions collecting
thls speclas at the type locality and raports them as
not shundant; he also describes collecting them in
a wet prairie calls? Bivin's irm, nsar Goinesville,
where they wers quite comion, #1liot (1901) qucting
from Surber's accounts of this animal, cbmwants that
ccllecting at the type locality was poor; they were
abundant, however, at Interprise, on the headwaters
of the St. Jchns River, At this locality, in february,
Surber found ﬁhe first young. @Howell (1920) described
the race Hecfiher a. nlgrescens frem X1itta, Palm
Bzach County, on the south shore of Lake Gkeechobee,
in Howell's Qriginal deseription, specimens are cited
from as far south as Cape “able. In the Okeaechobse
regicn the animals were taken in muck fields at a cone
siderable distance from the lake shore. Harper (1927)
desceribed the habitat ani distribution of the water
;at in ths “kefenokee swanp region of leorgila, giving

an sccount of their life history. Hant and Host (194%2)




recorded #ﬁaciméné‘>froa Hicoria, Highlands County,
Florida, Fibbard (1942) noted a fossil, Heofiber, as
part of the Pleistocene Fauna from Linceoln County,
Kansas; he designated this a new species Jsciiber
Aaonardl. <Schwartz (1952) deseribed a new subspeciaes
of Heofibgr alleni fronm the southern Everglades to be
known as He 2. strulx. '

The genus Hapfiher helde the distinction of voing
the mest recently nsmed genus «f mammals to be deseribed
from Horth imerica., jiepfiber is a genus of the sub-
fanily Mierotinae, and bears resemblance, on ona hand,
to _ndatra zibethica, and on tha cther to Zlerctus,

In fact, Balley, in his revision of tha zenus Heoretus,
¢onsiders Jeoflber as a subgenus of }igrotus.

Schwartz at present 1s revising the genus and will
include (personal communication) five i{dentifiable sub-
species of N, allanil. These races occur as far west
as Apalachicola and as far north as the “kafenckee
Swamp in Jeorgia,

Hgofibar 1s not well known by local rastdents,

In areas whers it is known, it goes by the name of

W@aitar rat, Florida water rat, muskrat, round-tailed
uskrat, Plorida round-tailed muskrat, and muck rat,

dater rat has teen accepted by the writer as a common




name for Heofiber alleni since water rat identifies
this rodent in nearly all areas where it is found,

GENFRAL DESCRIPTION OF GRRUS

Tha watef rat's appearance i that cf a diminutiva
northern muskrat (gndatra) with a round, sparsely-haired
tall. The hairs directly above the base of the tail
ars longar than the rest, snd ferm a2 tuft, The pelage
is composed of long, glisteninz guard halrs and seft
underfur. Tha underfur arcund the base of the tail
extands out over the first few vertebras, 7hs ears
4re nearly hidden in the fur, The zexes ars colcred
alike and no seasonal varlation iz evident. Ths upper
parts are uniformly some shade o7 brown, ranging from
lizht brown inrspacimens frem Apalachicola to dark
blackish«brown in s#ecimens from the Zverglades., The
undérpafts are silver-grsy or tinged with buff, Thé
cclor of th: basal portions of the guard hairs and
underfur is cream to white over the site of thé side
gland; this gland is present in most microtines, but
is absent in Hgofiber. Young specimens are uniformly

Plumbecus above and have whitish underparts, Teats
are: 2«2 ing:iinal, 1-1 pectoral, Masasuranents for

adulis thrsughout the range cof tha species: total




length, 238-381 mm.; tail vertebrae, 99-168 mm; hind
foot, 38-50 mm.. Abupndance: Locally common whersvar
suitahle habitai 13 available, Most conmon in the
Evarglaﬁas region in Florida, and in the Okefanckee
Swamp of ‘eorgia, where thers is an a'undance of
plant fcod over an extensive area, A pepulaflcn in
one area may show a large drop or an increase in
number in a short lsngth of time. Thers is a possi-
bility that this fluctuation is dus toc scome eyclice

phenomenon,




HABITAT AND AREAS OF
POPULATION

In zomparison to its nerthern relative Jpdatrs,
ﬁggzihg; has a very restricted range. However, thie
vas not alvays ths case, for the present range ia
the remainder of a previsusly more extensive cne,

Haofiber remains have besn fcund in ths Pleistocene of

Texas and ¥ansmnsy these fossils are assigned to Hanfiber

‘Jocnardl Hibbard, The factors that have linlted iis
rresent range have not been deternined. ‘hen the watar
rat was first discovered in 1884, it was thought te be
restricted to the ecast regiony when these micretines
were nct found at the 0ld collecting sites in the
following yoars, it was wondered 1f they were becoming
extinct, Since 1900, more and more suitable localities
have been discovared and these rats aro now known to

be qulta common locally in peninsular Florida. Fossibly
Jaofibor will be found farthar %o the west along the
Gulf coat and also ur the Atlantic seaboard to the north
if suitable habitata are avallable.

This study has covered the known range of [goflibar
from the Okefanokee Swamp 1n Jeorgla, to Cape tadhle,
Florida, and to the west as far as the Apalachicola
region, Cince nost of the present investigation has been
in South Florida (a little-knrwn area), 1t is proposed




to begin the discussion with the Everglades, the largest
unit srea available to Neofibar. All locality records are
in Florida unless etherwiaé statéd. The Evaéglades is a
vast oxXpanse of muck land covered by a continuous plant
growth, mainly of saw grass (Mariscus), aquatic herbaceous
plants, and willows; 1t includes noarly a nillion acres

of hablitat usable for Neofiher. The Fverglades is in resl-
ity a ronoff basin for the waters of Lake Ckeechobras the
watars of this large lake flow through the Bvergladass and
ampty into the Culf of HMexico to the southwest along the
Ten Thoeusand Islands,

Yor ald in loeating the places menticned in tha ®xt,
numbers in brackets will follov sach locz1ity mentioned,
These numhars refer to points numbered on a folding nap
at the end of this thesis,

Howell (1920) saw skulls of lispfiber taken from
the prairies of Cape Eable(l).‘ It 13 bslieved that the
water rat does not inhabit this region at the present
time, since canals have allowed salt water to seop
intc these onece frash-water prairles, and they are now
salt marshas, ilowsver, the Zverglades lational Park
Personnel hava dammed these canals Iin an attempt %o
build up the fresh-water level, and j[egfiber may hs found
there agzain., 4 eolony of water rats was observed, and

four speeinmens enllected, 7,5 mileg southeast of Florida




(2),

City, in a shallow canal'along highway U. 8. 1
The rats wara not numeroug hare, but represented a
good eolony in 1952, A&t this locallty, the water rats
make their nests exclusively of the sedge Zlgocharis
fiagelda (¥late V), The only food available was

a laneifolia. The water is fresh most of the
yaar, since plants such as Sazittaria dc exist there,

ENe
o

Howevar, red man 1Breve Zhyzopho is begimning tc zrow
’ ’

n=zar the scuth gnd of tha canal, w.ich econnects with
the salt-water Florida Bay,

“n ths exirewe lower scuthwest coat of the Flerida
peninsula, behind the groat stands of mangroves and
buttonwoed, the water rat has alse heen found. ansis
wera observed along the marshes frem nast of : “arco,

Colller County, southeast te - chopee, ) Collier
County. These cclontes exist on down the coastal |
marshes and lis bshini the mangrove swamp f{or scome ;
distancs, A specimen has heen collectad(ﬁg ﬁowg;l ) !
(1922) oight miles Zast ef Chokolrskees, ﬁdnréet
“ounty (Lorez fiive-), Josaeph C, ioore, Zleologist of
the Zverglades Hational rYark, has seen their wcfkings (5)

at the haadwater branches sl Hroad and lestmans rivers

in #onrece County. 7In 1952, ths writar has nrhserved a
Small i?g§ated eclony at Gum  lough in upper Monroe

County

. et e S




Horthward in the Everglades basin, water rats are
quite common at the rresent time. They have been col-

lected along the Taniami Trail in Dada Countvr
(11)
wers fo%ng along the Ckeechobee uoa? 1? Broward .
9 10
Broward , and Palm ?aach counties $ in the

4

toumship of Médley' 8, s Dade County (¥.W. of ! Mlami),
they have been found around the rmack barrow pits in
1951 and 1952, |

The plants cf the Everglades region with which
Yeofiber has beén found associated are:

.Amnm flagceida sedge
Bhynoospora fracyi sedge
Ma

saw grass

darlscyus famajcensis
ggpna;anthgg [o1] g;degtg;;= Button bush
£allx amphibia Willow
Zherobilus

S Sp. & grass

7%

o)

on Malden-cane grass

;Sggkg: E;thtg;;ijllggﬂ%wsm'% Arrowhead
Ecntederia sp., Pieckerel weed
Fanlcuy gominatun

Items one and two are utilized as feedinz-stand

1
:
:
2
9
10

material; thres, four, and five for foundations fof
nests thrée, six, and seven for nest materials, and
8ix, saven, eizht, nine, ‘and tanAare'used for food,

A very execellent area for Jgofibor in the Everglades
is found in the Loxahatchee Wild Life Refuga, (known
geographically as the Millsborsugh “lough) Palm Beach
County 12). This area is a deep muck basin on the east

8lde of the main basin of the Everglades, and abounds




9.

vith water life; -1t is quite comparable to the prairies
of the Okefenokee Swamp of Georgia. Here the waterlevel
is @ore eonstant, and aguatics ars very numersus indeed -
(?latéfVl); The more cpenvater places or "sloughs" are
dottaed with large and small islands ("harm:zocks')of trees,
moslly myrtle and bay types, whieh grow on tussoacks of
muck held tozether by their own living rootis, The soil
| of these hammocks quakes when wvalked upen ani traversing
the aloughs on foot ié practically impmssihlé. iaroe,
as wall as in ths rest of the Bverzlades, the use of
the air-boat is a nacessity (Plate VI), .rouni the
edge o the hammocks of the Loxghatchee Wild i[ife Re=
fuge the water rat dige iis tunrnels in the muck and
builds 1ts nests on the open marshes, The nest 1s made
ol sedgzas and malden cane, and the feedin: stands are
composed of various materlals; the rate here feed
on the maiden cane gfass, vellow bonnet water lily
(Hymuhaea- lutza) end arrowhead. Soms feeding stands
made of Poptgderia with half~-saten fruits of yellow
bonnet water 11ily were found in Big lake in ths Hefuge
(Plate IV). | |
Cn twe occasions, trapping was attempted in the
refuge. Thea first nlght, fourteen traps gave no return,

This was attributed to disturbance by the alr-bcat wash




ey

10

28 i* apyroachsd tho mounds, On the next atterpt sets
were made in places where .the nests vere on a more stable
foundation of bushes, sna threa rats wora taken ip
eight traps in one nishg,

A1l the Zverglades wild 1ife along with dgofiber
~bears a terrifie lnssg whenaver a fipg Tagas across the
muck lands, especially when the watep tablo 1s low in
the spring of the 7ear, The fire of 1945 which swapt

over twn=thirds or thass ona militen acraes caused g
high loss of rodent 1iife and, what ig Wworse, hurned

out the muck down to tha roek fnandation° thus the
basis for the Heofibor habitat was iaﬂtﬂﬁyq! Yatep
rats in thg Everglades are Touni most abunlant whopra
the muck is deep ennugh rfor thon to dig to water during
the dry time of year,

“r. Homer Rhodes, Jr.y of fami (in 1itt.)
explalined to the a2uthor that mounds made by water rats
were seen by his in the 1930's 1n the ¢ypress stands
nerth of the Tariamt Tealy in Caliiar County between
the Mareo 2oad and Haples « Rhodes Innus the water
rat quite well, The author has not bean able to ring
80y sign of them thare a2t the praesent timg, However,
this may be indicative of 4 population drop in that

area, as will ha noted latar,




1

The water rat can be found today along the small

canals and irrigation ditches about the %gﬁg Okeechobhee
region, the marshes north of Moore Haven , along

the northwast shore of the lake at the mouth of the

Xissimmee River near Okeechobhee %§§§, on Kings Bar out
2 o

from the Hissimmee Rivert's mouth ( g}and on the east
1

shore of the lLake in Martin Zounty .

dater rats have been taken at '‘ieeria, ighlands
(17> _
County s by fand and Host of the imerican “useunm

in February 1943, and the Cernell Tniversity mseum (18)
. 1
has three adult specimens taken frem "belod “arasota™,

Manatee County.

4r, H. thodes, Jr,, (in 1itt.) says, "?ou?d
19
water rats in abundance on tha ¥yakka Hiver ’ (20)
' ¢
Hanatee and Sarasota counties, and on tho Peace River .

)

Hardee and DeSoto counties, when I was state trapper in
the 1930's!' The writer could not find any sign of then
there in 1952,

Dr.‘é. Tehartz collocted(%i%iihg; in small ponds
north of Stuart, Martin County s in 1952, ani found
a4 moderate porulatien therae, The plants in asséciation
there were: Food: ysllow-oyed grass (Xyris sp.), malden
cane, Eaniénn.himlhnmnm, Spelitfaria arnd Zonfederda.

' 3 1 tragyl and

Nast materisls: maiden eana, |

2rnona seirgoides.




| (22)
On Merritt Island s Brevard County, where the

type specimen of HNeoflber allend allepl was taken In
188%, the author, after many attempts, frund a fow iso-
lated colonies, The rat #as raported to be in abundance
in this area when Heofibar was first discovered, but in
the yoars ;mmediately,fmllgwing, they becane scarce
and have not heen reported there since tha turn of the
cantury, _

in June 1952, the writer, with Dr. Ailbert Schwartz,
ccllectad a few adults and ons youns srecimen from a
small braciish-yater marsh along the Banana River,
Brevard County. These rats were in a cnleony which was
established iﬁ the matted grass, Paspalum vaginatum,
which the rats ate, aend {rom which they made their
nests. These areas had been passed in earlier surveys
as the grass bads appeaared uninhabited; 1t was only
aftar a raconnaissance on foot that we found them to
be inhabited by Heoflbor. spacimans vere alsc cclleated
from another similar locality 2.% miles south of “alabar,

(23)

Srevard County, cn the Indian diver « Buads of

Paspolum were seen along the Indian River above Titusville,

(24)
Bravard County s whers specimens in the past have been

enllacted by the Bilologleal Survey,.
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~ Water rats have been raported by local inhabitants

to be abundant arcund th? g%. Johns marsh west of Melw
2
bourne, in 3Brevard County s and there are alsoc reccrds

from central Florida in Folk, Sumter, and Lake Countles,
The author eollected Heoflher one riile east of
donava, HSeminols County. Thers, wataer rats wers found
in a number of small ponds located in the pina lands,
The food here was maidon eans, y2llow-eyed srass, and

vallow honnet water 1ily. ost of the nests were con-

structed in eithor evaﬁing primrose or button bushas,

4% Lalke Honrce on the it, Johns liver, Jeminole
County(2o}, naar the old colleeting site ~f Surbers,
the author ohservad the workings of ZHacfiber along the
shora aaﬂngst’the high cano grass, IHave they duz tunnels
in tha sapd on the shore and fed on malden cane,

annther focus for collecting in the past has been
in the lake and :rairiec region around and to the sast
of Galnesville, In ilachusz, "utnam, and “‘arion cruntles,
Ihe author ecllected near Grandin, Interlachen, and
Hawthorn in qoa.e Tmunty in 1951 and 1952 ani found
tge rats quite abundant, At 0,8 miles sast of Grandin
) ), the habitat ef a small drying glade was frund to
2~ raite zi:ilar $o the Zverglades raeglion of South

Tiepida, tut on a much smaller scale. The rats here




L

were burrowing under a muck where the roots of the
vegetation were close enough to maintain the stability
of tﬁé'raors of the tunnels, Sagittaria was very .
abundant and was the main food available at thils station,
At 5,6 miles west of Interlachen(zs), where
Jeofiber wera collaected from a small open-water lake,
which had only grass prowing at the shorelirne,
the water rat fed on and lived in one grass, Ilursia
hexanolng. Tho nosts vers eilther made in [

cliculatum bushes or on the shore in the grass. These

two localitlies, no more than five miles apart, offer
examplos of diverse habitats in which Haofider make their
abode. In this region, these two habitats cecur at the
gsame tiﬁa of yoar, but in the Everglaﬁes and ‘kefenckee
swamp these two 3tages occur in the same places at
different times cf year, depending on the water level,
inother interesting lccality for Hecfiber in Putnan
County was visited but not trapped, Ihis was at the
Florahome Humuz Company, 1.5 miles east of Florahome,
“xcavations of reat in this flve hundred vard-wide bog
have made numercus open éater pite, A;e;g ths shore of
these plts where the peat had not quite filled in, a

numbar of tunnels wers found and also a few nests,

The nests wera made of the sedge §i2222££$2‘5123333§

~and built on top of the sphagnum, 4t three =ilas west




-

of Hawthorn in a 5imilar‘paat bog, Neofiber wers collected 1

by the suther on August 8, 1951, 4t that time the water
level was low ani the nests wers not in use. However,

the rats wera taken in the subsurface burrows in the

sphagnun-covered peat, Other nearby lacalitiaszage
Gainesville and Orange Pelghts, Alachua Cu?nty( ? ’
Wolaka and Crescent Cliy, “utnanm Seunty(30 s Heintosh
?gf)eleven miles east of Sllver Surings, aricn County

Horth Gg these situaticns at the “efenckee swanp
of Senrgia(Bh), there is fcund another extensive area
cecunled by licofiber. Sarpar (192?) in his rervort con
this tract rocorded them as very nunercus st that timo
on Chase, Chesser, Floyd's Island, and Cow ilouse rfrairies,
Ho estimated the population thean to bo arcund 10,000,
“n August W, 1952, the author went inte Cheosser and

Chase prairisz by boat, with Mr, Roy leore, Superinten-
dent of the kefenokee Wild Life 3efuge, to observe the
| water rats. Ye found no gsign of %gggiggg'at‘Chaéser
fralrie, but 414 find a fevw eli.mounds on a small arm
o rrairie south of Coffee)Bay Land;ng.t*Thesq vere
made of fine sedges and were infested with aﬁtg; r?ér-

thaer down the Suwsnee Canal, we wont ints Chase Fralrie

(Plata VII}, although we poled an? =otored for over

5
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three hours, few Hapfiber workings were observed. How-
ever, Dr, C, F, Walker, of the University of Michigan,

told the auther (personal communication? that he had
found Neofiber very abundant on the pralries off from
the canal in February, 1943, From this evidence and
cthar to follow, it appeafs that there ara $times when
Noollber ropulations fluctuate tremendously, fronm
great abundance to nearly complete disappearancae,

In northern Florida, specimons were ccllectad by
the author and Dr, Albhert Schwartz tws milas west of
#adiscn, “adison Caunty(33). This collection was made
from an arm of a crpress-fringed pond that was choled

Wwith maidan ceane (Plate Vil), 7ho nests hare wore made

axclusively of malden cane and constructad against the

‘bases of the cypress treas., Fcod, 2S ascertained,

consisted of maiden cane and yellow bonnset water 1lily.
Nests made of malden cane were also observed in a
small lake in Watertown, Columbia Gounty(su).

The author and Schwartz have 21So taken Ngofliber
6.5 miles wast of Monticello, Jaffersen County, at Lake
Hiecosukee ("late IX), The food plant hare was also

maiden cane, and nest materials were mafden cane and

the sedze Zlgocharis gapillacas.




ther peéulationé'te thé #eét'eccdr in ?rénklin

CQuhty(35), and in Wakulla County, along the St. Harks
ﬁiver N

The author and Sehwartz spent two days looking
for Heofibar in the &t daprks Wild Life Refuge, on
Juna 8 and 9, 1952, Although this area seamei yrom=
isinz for jigofiber, it was found that they had been
;thﬂre in the past, but were not rresent then, in
July 1, 1992, &chwartz looked for water rat workings
20 miles noritheast of Carraballe, Franklin County, and
found ~any old meounds, but no new oned. This indicates
ancther large drop in populaticn along the coast. It
is quite pcssible that hizh tides causéd by hurricanos
foree Salt water intc the frosh-water areas and cause
the Presh-water fool plants of Haoflbep tc be killed
offs the rats then die from lack of focd. The Apa=-
lachiccla region is the most western area Srom which
Hdanfibaer has boen racnrded.

Two promising areas for Hoofiher that did not have

any slgn at this writing ar-: Lake Tsala Apopka in

(38)
Cliruz Jounty , and near Tarpon Springs, :inellas
County , both near the west coast of the Florida -

*aninsula,




y other areas in penin=

Undoubtedly, there are man
not had time to visit,

sular Florida, which the author has

where ﬁg_gj_mg_l.:uill be found in the future.




WORKINGS AND FOOD HABITE

OF EEBOFIBER
The water rats construct nests, feeding standis, and

digz burrows in the sarth, The nest, also known by

the name of "mound” or "house", 15 bullt ovar wet

areas and 1s used for living quarters. It 13 usually
dome~shapod and varies in size from that of a small soup
bowl to that cf a bushal basket. ¥With few exeentions,
there are two sxits or “plunge holes™, one opposzite the
othar, on alther slde of a platform in a chanber usually
no larger than necessary to allow the ani=al to turn
around,

The feadinz stands ars of two sorta: one g ne
more than a spot chosen a 1ittle above the water level
in a swamp or lake whare the rats feed on materilals
brought thers for this purpose, The other is a fabri-
cated platforn made of sedges, grasses, o ofther aguatic
vegotation found nearby., Thesae feodins stands, when
made of sedge, havae a buoyancy scmewhat as the nest of
'iﬁm pled-billed greba, Lodilymbus nodigezs. Thoy are
vnnt hailt upon the swvawnp floor, but rather float up and
down as the water level fluctuatesy they arse, however,
attached t~ tha live sedpge tors an’! each stand i3 fixed

in one locality (Plate VI). Whan these stands sre made




of other materlals, they are constructed from the
ground up or on some other plant as a foundation. As
the stands are used, two distinct plunge holes develop
on oppesite sidas, These holes are used as exite
entrances by the rat,

The mound i1g no more than a feeding stand which
has been elahorated upon, Night after night, a rat or
rats may bring material up to ons or a number of mcunds
tc add a 1little more to the existing fabrication.
Materials known to be used are sedge, Zlgocharls; saw
grass, darjscuss arrowhead, :Z
Foptedaria, and many different grassas, IThay sometines

$ Dpleckerel weed,

construct thelr nests in clumps of switch gréss,
foartina. The construction is accomplished by adding
new naterial, first on the sides parallel to the axis
of the plunge holes, and gradually completely covering
the chazébers so as to have a hollow eylinder arched

:, from one plunge hole to the other., Then a spir:l
binding of building material that holds together quite
well i1s inaugurated, 4z far as the writar knows, no
one has observed the water rat gwimming with the housing
materials, It is presumed they carry grasses in their
mouth with ends trailing behind asAthey swimg possibly
the front limbs are used to hold the materilal, Hot all
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fesding plgttb:gs_argrtransrormed into mounds; . some
Temain as open feeding Stands. The mound is enlarged
from the inside ocut in haarly all cases, The rats may
repair breaks in the sides and top of the mound when-

aver they occur, Much work may boe done in one night,
repairing a number of nests opened the preceding day,
although not alil nasts are repaired, As the water level
rises during the rainy Season, the floors of tha nests
are built higher ang higher to cope with the inundation,

f the water rise is too abrupt, or raises to unusual
heights (three or four fent), new nésts are méds, using
tree or bush limbs for thelr foundation. Lividence of
this was seen in the Zverglades feollowing recassion
of the water afteor the 1948 flood., Soms nests in the
338w grass and willows wers four feet from the ground
level, demonstrating beautiful engineering ability,
4 few nests were aSserved that had holloywed grass
¢ylinders four inches in dlameter and thres foet in
length, following the limbs of willows from the grouna
to the elevated mound, .

From observations made on construction and design

of' hundreds of aounds, the author belisves they are
in reality of two distinetly different kinds; ons I
Will eall the "feoding mound", used much as thae "feeding
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stand” of the water rat, and the other “nest mound? .

The nest mound 1s actually also a feoding aoﬁhd, but
with a distinct side chamber, This chamber, being

made of dry soft grass, is up above and toc the side of
the main platform, which 1s always wet and covered with
tho remains of foods, One out of every six mounds |
axaminad showed evidence of being a nest mound. This
porportion is based on a yearw-around census. It is
believed that tho nest mounds are constructsd only by
the fully adult animals. Evidence shows (see Reproduc-
tive Studies) that the young are not kopt in these

nagt maunds; but may be born there, In the Everglades
and other areas, as the water recedes, the mcund plat-
forn is left higher and higher above the water level,
Tha rats uée these mounds until the water level aprroaches
the general soil surface; thon they begin the burrowing
in the substrate. In certain instances, the base of

the mound 1s then excavated and a chamber is made in

1ts side at ground level. Instead of being an additicn,
this is simply an excavation of the tightly packed, and
now nearly rotten mound material to make a simple hilding
chamber. 014 nests are seldom used the next year due |
aither to infestatiocn with ants, or a complete collapse;
they nay be used, however, For the foundation of a

new nest, In regions where nests are used the year




arcund (Loxshatchee, central Florida lakes), the
nests are kapt'in géod condition and may be used from

year to year,

BURROWING

In certain sections of the muck lands of the
Sverglades, and other areas of Florida and Gecrgia,
the water rat lives ‘n the muck during the dry periods
of the year. Alcng the south margin of iLake Okeechobee,
the watar rat lives in extensive burrows made In the
canal banks, and in the fislds, 3ZDefore the area vas
drained, irrigated, and put under cultivation, thase
animals 1ived a normal existence, bulliinz houses when
the area beeame inundated and burrowing in the muck when
it periodically bacame dry. How their environment has
heen drastically changed, and their territory normally
remains dry throughout the year, Cecnsequently, to
survive in this extehsivsly farmad area, they have
retreated to the drainage canals where they are of ten
abundant,

At the sugar-cane fields of the “kalanta “ugar
Corporation, Ckelanta, Falm Beach County, water rat
workings were observed by the auther In lHevesber, 1951,
and Jahuary, 1952. They had undermined the eodges of

many srall eight-foot-wlde canals &o such an extont that




it was hazardous to walk too close to the edge of th§
banks, This condition was also noticed at other areas
near Lake Harbor, and Clewiston, Hendry County. ¥r,

#. A, Sourne, vicespresident cof research for the United
States Sugar Corperation, at Clewiston informed me on
Hovember 23, 1951 (in 14itt.) that, "the watar rat,
Hoofibor allenl nlarascens 1s not abundant in the eane
fields, but navertheless does considerable damage to
sugar cane when presaent, nay not only Jdamasge stalks, but
underaline the stools ans weaken them so that they cannot
withstand high winds without uprooting eazily."

The local inhabitants say the water rats build nests
in the water in the saw way as they do alsewhere, but I
believa this is in aroas where there is little, IC any,
human activity tr disturb them. Most of these eanals 1in
the muck land are kept clear of vegetation to facilitate
the flow oo water, and water rats wouli hardly have a
chance to do any building in thenm,

Howell (132C) stated that daoefiber was found in the
fields and docryards around iltta on Lake Okeechcbee whore
their tunneling uniermined thre auck. Around the deep muck
land west of Hedley, Dade County, there is wuch evidence
of this behavior in the muck banks of the borrow pits,

n february, 1952, the auther dug up a series of burrows
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in a small pile of muck left standiné in & muck pit that
always contained water. The pile of muck was eight by
ton feet in diameter and three feet high. Around the
perimeter there were four entrances, which led to a cen-
tral area two feet above the water level, at that time,
These burrow exits were well camouflaged and were balow
the water surface a few inches, in sections where the
burrow had brokan through to the surface, it had been
repaired by plugs of grass and/cr muck. In this parti-
cular instance, in tha central area of communication of
the four burrows, there was a dry, soft nest n s of
torn grasses, probably whars the aninszl srent the
3laeping hours of the day., This locallty wasz still in
uze a few waaks later as was evidanced hy green cuttings
of grass drawn up to ths entrance of new tunnels con-
structod since the time that the muck pils had been
torn apart,

In the flat Everglades region whers the water has
a yearly fluctuation from very wet to very dry, the
water rat does extensive tunneling or burrowing. The
excavation begins as soon as the water iz a few inchos
below the surface, one area, twenty-ona miles west of
Hiami,‘was watched closely for a period of a full year,
and the following can be noted on tha activities of
this colony:




) Before the water receded, nests werse evident over
a large area in the saw grass, but mostly in the nmore
open spaces in between saw gréas “"islands". The
feediﬁg stands and a few houses were to be seen in those
aress that were not so densely covered with vegetation.
This type of situatiorn I will c¢all the "open sedge
marsh", Walking across this oren sodge marsh, one
would eross few underground tunnels which connect
between nests, As the water level sinks far en~ugh
~ below the sur?ace, water rat digging begins in areas
that support a good stand of rooted vegetation, 1, e.,
cagittaria, Fontederia, grasses and sedges (Plate IIT).
in a one-half aere plot, which supported a population of
about a dozen to fifteen rats, the place l~oked as if
a plow had gone through, bringing up yards of earth.
The water rat, when making its hcme in this dry
muck earth, digs for months before digging activities
ceasae, Ths tunnel begun in the muck would continue
through the roots of the vegetation untll the distance
from the digging to the clean-ocut hole was over two
feat in lengthgy then, at a dbreakthrough, another
clean-out hole was made and the main tunnel continued.
Afterward, the first clean~ocut hole was bynpasséd and |
plugged tc make the tunnel continuous, These tunnels

wore used as living quarters and as a place to eat foods
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dragged dewn there for that purpose, : Presumadly, all
the rats in the colony used the various tunnels since
the tunnelinzs ran together. As the vater level becomes
lower and lower, there is evidence of one of the holes
of each colony being used for drinking. These were no-
ticed whsn one or two clsan-out wuck piles were day after
day ~ore wat than the othors, Twe of these burrcws
Wwore excavated and it was found that they went all the
way down to water (18 inches). They were dug at a
forty-ive-degr-e angle with a nearly horizental bottom,
The mounds of muck at the enirances of holes were used
as sites of defécation, as avidenced hy the scats accu-
mulating there from night to night. The ~ats do not
begin bullding mcunds until the ground is completely
covered with water. Other areas of the Iverglades
show thls extensive type of digging, as do also the
haaanters of the mangrove rivers to ths socush,

dr. J. C. Moore relates (in litt.) “"Hoadwaters
fiookery 3Branch, April 27, 1952, 13:45; e took three
glades buggies across several of the headwaters tribu=-
taries of these creeks in open saw grass intorspersed

with willow heads, Round=tailed ~mslrat burrows were

abundant in the saw srass and “ontederia ﬁaar the banks

of these., I spant several minutes examinihg their hure




rov entrances., Weo found only two grass houses and-
although these werz old and not recently repaired,
they were evidently being used. In a great many places
they had piled muck five or six inches high and a foot
long... also foun much hur:owing by.these aninmals
whore we crossed the headwater branches of the Bread
2iver, april 27, end Lostmans fiver, April 28,¢

in areas vhere grasses grow in a matted carpet,
53 at Qchopee and on Merritt Irlani, the rats begin
tn use the ground surface as runways, making tunnels
among the grass bases. In ecertz2in in:tances, hcwevér,
they tunneled below the surface for shert distances

unider the reots of the grass.




ECOLOGY oF KREROQFPIBER
| "WORKIEGS |

It was found that meny forms of 1life, other than
iiaofiher, utilize the water rat's sngineering work,
Harper (1926) says that. the rice rat, Jrvzomys palustrls,
in the “kefenokee Swarr may use the mounds of Heofliber
allang nearly as much as does Jigofiber. He ofton
trapped the Tice rat in the mcunds, and therefore they,
too, apparently use the unisrwalsr tunnels to fome extent.

. The author has Traquently trapped the cotton rat,

g4rmodon hisolidus 'n the wuck rumways of llaglflbar where
the tunnels were near rocadis or'other“tigh ground,
Siemndon were trapred in llagfiber sets in the following
loealitliest eighteen miles west of “fami, oude County,
and on Herritt Island, Grevard :dunty.

Anphibians and reptiles have beon found to use
the working of Neofibar alsc. Harper (1935) reperts,
"on June 16, 1929, I secured a 590 mn. 3iren lacertina
specimen 1in a “chuyler trap baited with dbacon and
chease an! set on a feeding-stand of... Heofiber allend,
en Floyd's Island “rairie, The animal was cauzht by
the head, and the rest of the boly sxtendsd into one of
the two tunnéls laading to the feeding stand.®




on June 9, 1952, the author took the salamander
Manculus guadridigitatus in en inhabited Haoflber nest,
This nest was founi in a small cypress-fringed pond
wast of Madisen, liadison Ccunty. Gther amphibians
round in Leofiber nests at this same locallty wera the
fregs Rana pinfens sn! Rana clamitans.

during Marech, 1952, six Dlamictvius viridascang
wara found aestivating uniler old nests of Henfibar.
Theso nests, loeatald twenty-Iive miles wast of llaml,
~fforad & molst ani protected place of refuge in which
the nalanandars could survive the long dry seascon. In
these neste carton ants, Crematezasier gsihmaadl fayr
wors feuni along with the bug Iriafopa, and nlllipeds,

Tha fact that Hegfiber nests ars often used by
turtles 13 wail demonstratad by tho facts that: (1) The
author foun? eggse of the ;hree-lined aud turtle, Zlpos-
Xarnon hauri, in a water-rat's nest locatad twenty-one
miles west of Yiamly (2) on July 1, 1972, Cchwartz
" foun! a clutch of thros ZLinngternon subrubrum eg8s in
cna nest, and in still another nest five Ster-notharus
odoratus egge, (3) . lubsr collacted an adult
Stornotheruys pdoratus and alse a mouse, ZAIOIGLACHE L
zocayeinug, in a deserted leofiber mound, All these
records are from 20,7 miles northeast of Carrabelle,

"ranklin County. Tu:ese turtle eggs were hatched and
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fdentified by Mr. L. Neil Bell, of the University of
¥iami,
On the shores of Lake Okoechobee near the mouth

of the Kissimmee River (Plate VIII) sevaral eggs of

the skink Rumeces inexvectatusg were found in a Hegfibar
nest constructed of water hyacinth rcots.q

The marsh rabbit, Sylyila=zus palustris gpal .
often utilizes the tops of Zegflbgr mounds. These

nests offer a convoniant, dry, resting place for the
rabbit after he swims through the marshes, Hvidence
of the rabbit using laoofiber mounds is apparent by the
prasence of thair scats on the top of the nest, |
in June, 1952, while setting traps for [epf{iber at
a locality west of Ochopes, Ccollier County, a shrew,
aither 3laring or Sryntotis, was disecoversd hiding in
the buse of a mound, The shrew was seen to dart away
and disappear in the grass., Some of thess nests were
constructed in the hollow stumps of the cabbage palm,
Eabal palmetto, while othars were bullt in the open gras-
Sy poriicn of the marsh, During pericds of high water,
these nasts.offar a usable refuge for small animals
8ince, as the gater rises, there i very little
"Labensraun" left for a terresirla.l axistence, Iere

tha environnental pressure was so great that both new




Haofiber mounds and carton ant nests were constructed
on the same tuft of high grass.

Mr. Homer GHhedes, Jr., of ‘iaml, who was Gtate
frapper for the Fish and Came Commission during the
19303, informs me (perscnal communication) that during
the years 1933, 1934, and 1935, the glossy lbis,
Plegadis falcinellius, along with thousanis of other
ibis, egrets, and herons, nested in great numbers on
King's Bar, located in Lake Ckeechobee at the mouth of
the xissimmee Siver. ﬁt this time, King's Bar was also
overpopulated with water rats. The 1bis had censtructed
their nests on the tops of water rat mounds and on the
ground whasre the rats were digzing their tunnels, The
digging activities of the rats were disturbing the
nesting procedures of the birds by causing eggs to fall
from the nests. In order to protect the ibis, a
,?sison%ng campaign was inaugurated by the Pishk and Game
Commission. Arsenic, cyanids, and strychnine were used
in an attempt to kill the rats. The poisons were dusted
in the runways so that the rats would, of necsssity,
enllect the chemical on their underparts and consejuently
roison thenmselves by c¢leaninz thelr fur with their ton-

guos, By this method the rat population was reduced.
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In an attempt to visit King's Bar in July, 1952,
it was discovered that at the preéent water level of the
lake 1t was virtually impossible to reach the land pore
tion of the island due to dense willows, bullrushes and
water hyacinths congested about the island. Mr. J, ¥W.
Sectt, Wi1ldlife Officerwith the Fish and Game Commissaion,
who furnished the author transpertation teo the island
via his air boat, said that water rats, along with
Qarﬁh rabbits, are extramely abundant thers, During
periods of high Qater tha island becormas so covered with
water that they are the only terrestial mammals able
to survive,

In the Ckefsenokee Swamp, in February, 1943,
'§r; C. #, Walker of the Unliversity of -‘ichigan informed
mé that he saw snakes of the generé Hatrix and dgkistro-
don sunning themselvas on the tops of Heniiher mounds
that wgggﬂthen abundant on Chase and other prairles,

It can he sesn from the above records thet jlgofibar
sngineering works offer various aids for the existeﬁce

of other suampéinhabiting aninals,
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REPRODUCTIVE ETUDIEE OX
EEOFIBER

Tho first publishad record of lisofibsr young 1is
given us by Elliot (1%01), "Hr, Surber's account of
this animal as obhserved at Enterprise and Gainésvilla...
On opening a nast on Fehruary “?nd I was dellghted to
find it contained two young ones, male and Tomale,
thelr eayes yot unopened and 1 should jJjudge about a
woak old, bul cddelooking fellows, Thelr noses beaing
vary bluni, ant resehbling nething so much as the
pleture of ycung hipporectami 1 have seon,..This nest
was far more subsiantially built than any »f the others
ani! the Interior was very dry and nice. Ths 11ttle
fellows must have been born about the 15th of Febe
TUATY eee' s P. Turberts description of young jeofiber
i3 indoed 2 good one2j the auther can no% add tn his
sraphio words.

-During the course of thais ssudy the writor has
found four young water rats at an early developmental
staze and CSchwartz has turned over to me four nora hs
collacted durins his work on tha genus, Dr, ¥. B, Quay
of the imlversity of Michigzan (in litt.) says, "From
a specimen (of Heofiber) eollected ,pril 12, 1950,

I found twn fotuses in the right horn of tha utarus,




both the same sizej one fetus was removed from the

uterus, photographed and serially sectioned; this

fetus was 3% mm, in erown=-rump lengths...left horn of
the uterus empliy." From s femasle taken by the author

near Ceneva, Seulunole County, on June 12, 1952, two

fetuses, both nearly full term, were removed from the

rizht horn of the utsrus. No measurements wers taken,

-These four are the only :rranatal recerds of Heofibher.

“ne of the youngost of the rosinatal offspring known

15 reapresented by an aninal from Herritt Island,

drevard County, taken on June 12, 1952, This is UMRC

(Imiversity of Miami Reference Collectinn) #463, Its
neasurements (in millimeters) are: total length, 7593
tail, 37; hindfoot, 14, This specimen was found dead,
lying on the grass next to the nest and boing eaten by
ants. The skin was gone, excopt that on the hind lags
and tall, From the appearance of the hair léngth on
the legs and from its =ize it was no more than a day
or two cld. The little fellow was probably thrown out
after it djed in the nest,

Or. a, schwartiz eollected two nest young with their
eyes yet unopened, in one nest, two miles west of
tadison, Hadison Crunty, on June 29, 1952, Those are

UMRC #Abh an? UMRC 44653 nmeasurements (in millimeters)




respectively are: total length, 85§ tail, 233 hindfoot,
13; and total length, 873 tall, 25; hindfoot, 1b;

and another younz, UMRC #461, measuring total length,

1003 tail, 23; hindfoot, 18; from still another nest

at the =ame place., The followinz 1g an acecount of

Schwartz's collecting of the above specimens. “"while

setting traps for water rats at 9:100 P, M. in a

- mediun-slzed lalke (Plate IX), 4. Uchwartz and C. luber

took thres nest young frem two nasts,

"Hest #1lg3 this naest had hoon spened at about 310X

B.4. en a praliminary trip alonz the lake margin. whan

it was approached at 4:45 P, M, Tchwurtz nrted that the

hole in the roocf had been repaired sinee 3:03 £, 4, A

single young was tsken from the nest and a trap was
set for the fenmale,

"Nost #23 this nest had bean trapped‘on the night
of th» 28th of June by C, Huber and the trap was removed
at about 10:30 P, H. on the 23th of June. No Haofiber
in evidence then, Yhen Schwartz opened the nest on the
- 29th of June, he heard squeaks of young.  These ware

not, however, in the main nest, »ut rather in an auxi-
vliary chamber, I was not ascertained whether the
central charber and the hreood chamber com-unicateds
both were daup. 4 trap was set for the female.....

Fomale taen from Hast #2 on the 30th of June, 19523
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after death, a bloody mucous exudate was vuigadvviévths
vulva.- Sgen dissection, two hammrrhagic dilatations
wore visible in the right horn of the uterus. From

the condition of the uterus and other faets, the two
younz renticned adove aus£ have heen born very recently,
possibly 24 hr,” <ince the —easureuents of the young
from 'fadlson and Yerritt Island coinelde quite Qell,

it i1s presumed the size of [3qfiber at birth 13 between
75 and 80 mm,

anather Sehwartz record of jigofibor younz i from
11.2 miles east of Silver yrings, Yaricn County, on
July 11, 1952, %his spacimen, 1MRC 7460, meusures (in
millimeters): totail langth, 1105 tail, 32, hindfont,
12, and its eyes are yet unopened. Or, H. B, ‘herman,
University of Florida, has in his collection a young
Heofibar with eyes still closed, collected by 4, C.
Chable, in Lake Howard, Polk County, on Ceptember 1,
19k,

The author colleetod a young liegfiber from a nest
on the shore of a small lake, 5.6 miles west of Inter-
lachen, Putnaxn County., This nest was damp and did not
have a dry, soft nest chamber, This younz specimen was
more brownish than younz ani=als seen from the Everglades,

Its measurements (in millimeters) are: totsl length,

131; tail 493 hindfool, 23.
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A fortunate event occurred when, on January 3, 1952,

the author recovered two nest young and'captured the
acﬁher unharmed. These were taken twenty-two miles
west of Mlaml, Dade County. 4 nest was opened about
3:30 P, M. and the young were taken. The floor of ths
nest was surprisingly damp and made'of rather large
pleces of grass and other plant stems, Cno ol the one=
trances was plugged with muck and grass and the chamber
itself was very small. The other entrance aprarsntly
led %o another nest no mers than three feetl away. OCne
of tha younz rats, whilch had its eyos clesed, went
down the opsn plunge hols and out of sight, i search
at arn's length down the plungse hole rovealed the

rat to be at least one and a half feel under water,
The nast by this time was completely disturbed and
could not bo used fef a trap site, The live trap
(menticned in trapping methods) was, however, set in
the nest thrae leet away, The sitoe was agaln visited
soon after dark and the mother was found in the trap.
The mothsr rat and hear two sucklinz ycung were put in
a 2% x 2' x 2' cage where she nurssd ani reared thenm.
Thae measurements (in nillimeters) of one of the two
young on January 6, 1952, were: total langth, 1303

tail, 433 hindfoot, 25.
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.~~~ The mother rat made a nest of rags and grasses given
her for that purpose, and took good care of her offspring.,
gne rat was kept alivé until the middle of February and
tha other until mid-March,

Since there is na.feport in the literature of obserw
vations on young jHeofibar the following represents the
first ascecount,

leasuresents and weights wera taken about every week
and will be presented later., At first the mother rat
vasg absérved nursing her ycung almest constantly, the
young rats remaining attached to her inguinal teats.

They would allow themselves to be dragged around even
when she would climb the wire sides to zot to a second
1iding of the cage.

They utilized all of the four inguinal teats dut
were not observed suckling at the pectoral pair, On
Jénuary 10, 1952, at an estimated age of two wesks, the‘
laft eye of'ane of the ycung opened and then the Iiftle
rodent became frisky, ruming arcund the cage, The
mother rat never was very f{riendly and kept her distance,
but she soon lost her fear and would, in defense, rush
at o hand advanced toward her, making eontact with
her fore limbs, Before makinz thase feinis she would

81t on her haunches and gnash her teeth and vibrats
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her vibrissae. A bowl of drinking water was kept in -
the cage at all times, This bowl was used by the
rats for defecation and had to be cleaned twice a day,
¥hen cleanaed in the morning the bowl remained fresh
until about noon, when a few droppings were observed,
Tﬁa bowl was noticed as being very sciled by about one
hour after dark., By January 15, at an estimated age

of 19 days, both young had their eyes open and noved
around quita well., They now looked very much like mea-
“dow nice {(Microtus). %hén water was introduced inte tha
bowl in ths cage, the adult rat seemed to enjoy a uth
in the streas of water flowing frcm a nozzle, A
chronclogical Journal, beginning thirteen days after
their capture, of the main events in the lives of these
captivesnow follovws,

January 16, 1952: young still reeeiving nourishe
nent from the mother but are beginninzg to utilize the
same foods as the nother, Both the nother and the
young bathe thamselves in the water bowl durinz the
evaning. +hen put in a tub of water the young fael
parfectly at home and swin well, even at thils early age,
The underfur remains dry while swimainz and they seon
quite buoyant. S3Swimning ;s accomplished with thelr

hind feet almost entirely., Incidentally, 1t has heen




mentioned by Baker (1889) that, "In swiﬁaihg'ths tail
moves in a peculiar gyratory mannér, the tip diseribing
circles.” The author has cbserved both young and a
number of adults while swimming and 4t appears that the
tall doos zyrats, éséecially when the animal is trying
to tarn in open water, ‘This tail movemant seems to be
an atteapt at righting its hind quarters since the
animal haé a 4ifficult time ramaining right side up
when in open water, and is not a propulsive action.

4J3nuary 23: young very frisky, one bit the author's
hrother's finger hard enough to bring blcod, Teeth,
wiich wore harely orupted and white in color on January
third, are now mueh larger and ths enamel is yellow,

February 7: mother still suckling young. They
ara not with the =mother a&s much as they used to be and
hide by themselves, The fact that they still nurse
at this age may be due to their confinement and perhaps
deas not represent a normal behavior, lHowever, this is
the last date when these younz wers nursed by their
" nother, This gives a period of six weeks of nursing bee
fsré thay are completely weaned.

February 17: ono young rat died, Caused by sube

cutaneocuz infection.




February 20: two remaining water rats changed to
larger observation pen (see “Observations on Hegfihar
in simulated habitat pens®,)

Hareh 193 oldest of the two litter mates diles,

March 22: mother dies (both mothar and young
died with subcutaneous cysts filled with pus (see
"Parasites and Disecases of Heofliber"),

By comparison with tha sizes and neasursments of

nther young, the two young taken nn January 3 were

aprroXimately ten days old, Total len;th measurements
taken at intervals of about a woek have snabled the
author to determine the approximate date of birth of
other juvenile individuals that have been taken through-
out the years, and which are scattered throughout the
couniry at varlous nuseums. Or, Sehwartz, who is
working on the taxonomic status of members of the genus,
had most of the available skins of Jeofibar assenbled

at the University of !iichigan ‘useum in August of 1952
aﬁd, throughvhis courtesy, allowed the author te examine
~the mora than 180 study skins, 3y extrapolating birth
dataes from dats of collection the majority of juvenile
Specimens taken were found to have been born in tha
nonths of Zctober, Novenber, Dacember and January, with

no records from 4pril through August., iowever, the
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young of suckling stages that have been taken were found
to be born around June and December., A check was made
on collecting dates of the 180 skins, and it was obvicus
why the juveﬁile's birth dates were grouped from October
to December, By far the most favored colleeting months
were February and March, with very few taken froa August
to Decegber. This fact would account for the presence
of two, three, and four month-old young being more
numerous in the collections. From the assembled data

it i= helieved that Neoflber allenl breeds all-year-
round, and the brood number apparently is twogy 1t is
not known whether thers is more than one litter per year.

Food items upon which the captive water rats fed
are: Sagitta s Eontedaria, yellow bonnet water lily
fruit, malden cane, erayfish, fresh apples, dried apples,
fraéh corn, cabbage, lettuce, carrots, cucumbers, green
beans, banana, celery, papaya, tomato, and white, wheat,
ani rye breads,

As a field experiment on food preference, fresh
apples, cabbage, cucumber, carrot, and celery ﬁera
placed in a tunnel entrance that was being used to drag
local foods to a feeding stand, to see if tha rats eating
near-by swamp foods would take the introduced fooés.

After three days the intrcduced food had been moved




but not ecaten in the least., This seams to indicate
that Kaofiber rrefers to utilize its natural focds in

preference to introduced ocnes,




OBSERVATIONS ON HEOQFIBER
IR SIMULATED HABITAT
PEZN S

¥uch can be learnsed from the observaticns of caged

animals that can not be noun from examining their

workinge in the fisld. A speeial type of pen had to

ba constructad for the observatlon and study of Hgofiber.
The pen had ts have a solid bottom $o receive water %

about six inches deap and ba of an ocverall size %that
#ould not limit acﬁivities to a great extent. 4 pen
was bullt using a three by seven-foct mortar hox to
serve as the bottom, and for the sides and top consiruc-
tion one-half-inch hardware cloth was used, The sides
of ths pen were three feet high, and the top was a

necessity since these rats clinmb quite well, §=

In one end of the pen, one gquarter-yard of Lvere
glades muck was plled and leveled to & height of eight
to ten inchss, The hox was flooded to a height of
8ix inches, and Zagittaris and Pcntedaria plants vere :
installed at the water's edge, and the pen was left to

o i BN L0

davelop f{or a few days, “n the day live water rats were

to e introduced inte the pen, fresh grasses f{rom the

syamp vwere piled on top of the muck for use in construction

of 2 nest, An adult and har seven-weeks ol? young,
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which had been raised by her in another ecage, wers
introduced to the pen at 8:00 A, M. By 2100 P, M. she
had dug three feet of tunnel in the muck from the water's
edge toward the center of ths muck pile and back to the
sagittaris. when approached, both rats retreated to
the water to hide. 3By 6:00 P, M. morse tumnels had been
dug and the mother had made a nest by hollowing out
muck under the pile of grass. Food placed in the pen
this {irst day waz not touched until dark,

The next morning a beginning nest was observed at

the base of the Saglttaris and Poptederia. After another

day of chsorvation, it was obvious just how expert the
water rat 1s at hiding itself, 3Befors the rats becane
more accustcmed to human presence and bsfore the nest
vas conpletsly constructed, the rats would always go
for the »urky water when the pen was aprroached, The
rats would dive in head first and remain completely
submerged for an avarage period of fouwr and one-half
minutes, After the first emergence period thsey would
come up for air only shortly, then submerge again, esach
time in the water beinz shorter than the preceding one,
when they did rise for air their nostrils and eyes were
the only parts raised above the water level, The

longest length of time of ohbserved submergence was for
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a juvenile, less than to months.old,'thaé stayed under
a timod seven minutes. This ability may explain why
the adults are seldom seen when the nests are opened
for examinat’'on, The rats can dive down the exit into ?

the water aid hids under ths surface of the water until

danger has prassed withcut belnz noticed.

After threc days, the two rats had become adjusted
to their new environment and their habits could be
studlied., The nest that had been constructed was constantly
being made nwcre ccmplete from the inside. Food placed
in the pen was sometimes eaten a little during the day,
but the greoatest activity was usually from about 3:00
to i, to midnight., Besides the mound, the rats also
nade a muck chamber on which they had to work continu-

ously, since the roo! was not substantial enough to
hold its own weizht.

Hins days following the introduction of the rats
Into tho pen the water waa drained and ﬁhe pen allowed
to dry. During these few days most of the muck that was
in the one end was moved by the rats and formed into an
alluvial fan, two ér.thrae inches deep, at the other end,
save for the ~muad of nuck left for the muck chamber,

- In this delta, formed by the rat's activity, furrows had
bean cul loading directly to the nest entrance,




Since the pen was now dry, a water pan was'
installed for drinking water, Invariably the rats used
this water pan for thelr site of defecation. Usually
the water pan was used for this purpose at night, but
it was also noticed as having been uged durin; the day
to a small extent., This Tact would show that ggg;gng;
rmast come out and move arcund during the day since
facal matter is seldom seen in the covered mounds in
the field. DBy the fifteenth day the pen was quits dry

and the mound was allowed to pgo into disrepair by the
rats. Extansive tun:neling vas now evident.

A‘3ao-watt buldb placed on top of the cage gave
1ilumination for obhservaticns at night, The ligzht was
set up in such a mannor that the rats could be observed
from outside, the observer being unnoticed by tha sub-
jocts, With this srrangement, hours wers spent watching
tho captives, The rats would come'eut, busy themselves
with digging, eating, and running about., In one 1nstance 
the mother rat wvas seen sitting on her haunches eating
the last remaining plece of food in the cage, but when
har own offspring apvroached, shs roughly ran 1t off,

Thé young cne sesmed zonerally to bo more secrative and
did not show itself as much as d41d the mother. ‘hen tinme
came [or its measurements %o be taken, the younz rat was
hard to find and much more difficult than the female to

cateh,




OBSERVATIONS OF DIGGING
OF &4 MUCK TURNEL

" At nisht, with the 1light on, the female was seen
exeavatigg tunnels. Sha would go Into the tunnel head
first, and above the site of excavation the surface of
the muck was seen to vibrate for about two minutes or
morej then the rat would reappear head first, pushing
bits of muck about thse size of large marbles ahead of
herself, using her nose and forelimbs, After‘aevera;
such runs, pushing muck ahead of her, she would cone
out about twe feet from the entrancae, scosting along
the muck with her body so as to make a pathway fqr the
muck that was to follow. ©hs would then retura to the
entrance and, while facing it, she would pull muck with
her front feet up and under herself and continue the
stroke with s seratching kick of the hind feet, Digeging
in this fashion she would back out along the two paths
she had previously made, one to the right and cne-ta
the left. Tollowing these outside manipulations she
would azain diz in the tunnel, . At times she would
come out, listen for a few seconds, then returﬁ to the
work., At another instance she came out and visited the
water pan, getting in, staying a minute, scratched

herself a few times, then returned to the tunnel. In
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this small pen the digging of only one adult rat quickly
expanded all the available space, She then procesded
to tunnel the mounds of muck thrown up frdm pravious
excavations. 411 these digging gtagzes can be correlated
with dizzing stuges as ecansed by lowaring of water level
in the Evarglaées.

1+ 15 Lha suthor's bellefl that an investigator
could arrange a powerfui flool light to shina over a
marsh, whors the water rat iz abunilant, and make lnterss-
ting cbservations of then in the field, after Ziving shen
a nizht or twa‘tm become accustomed %to the 1izht.

Tn sarly Arril seven water rats receivad Irom
My, L. 5. Thompson at Clewlston wers put in%o *he shser=-
vation pen. The pen had only damp muck in it at this
time and no surface water, The béhavlor of defecaling
in the water pan at night was observed with these rats
also. .These seven rats seened to get along well with
each other and stayad Logether &8s a Zroup under a plle
~ of grass where a Aepression had been made the first
nizht, After a fow Adays they were sacriflced for

museum specimens and exaziued for parasites.
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"PREDATIOR BRECORDS

.

The first available record of predation on Neofiber
is recorded by Maynard (1895), who tells of seeing a
ford's heron on the Indian Rivsr in 1885 carrying a rat
in its bili. Firing at the bird caused it tc drep the
rat, which proved to be a specimen of ﬁggzzkgz,gllgni,
at that time knoun only from the type specimen described
the previous year.

inothsr record 1s from Howsll (1932), and per-
tains to the Tlorida barred owl, _irix varia allenl.
107 nine stomachs recently sxamined in the biologieal
survay {ron various parts of Florida... three zontained
nammals~—cottonrat, (Sigmodon hispidus), deer mouce
(Pargmxgggg), and water rat (Jegfiber alleni).”
“chantz and Jerkins (1950) report six Xacfiber skulls
taken from barnw=owl pellets collected at Woodbine,
Camden County, Georgla. Schwartz (1952) reports,
"4 series of barn-owl pellets taken nineteen miles wast
of 1iaml in early Pebruary, 1951, showed that Heofliber
made ur sixteen porcer.t of the mammalian diet ol these

birds at that time." Owl pellets from the vielnity of

" pennsuco, dade Zounty, wers over eighty percent Heofiber.

Harper (1927), reports takin: a specimen of Hepfiber
away from a domestic hcuse cat in the pine land in the




Ckofenokee “wamp. .nother Heofiber in the collection

of tha University of Kiami was also taksn away froa'a
domestic ca% along the highway aréuﬁd the lake regien

of Sumter Comnty, at night, hen the eat was fired upon,

t dropped the rat. ' '
One of the specimens of water rat taken by the

author in the oxahatchee W1ld Life #efuge, farch,

1932, was badly eatsn whils in a steel trap by s Florida

-

rad-shonidered hawk, Zubtes Linzatus alleni. vhan the

set wac approached by ulr-boat, at S:30 4, i, the
hauk was seen wildly attsmptlnz to take off with the

rat 1t had kilved and bagun %o eat, but 1
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conld not
"pot away with tha "eatch” bacause hoth the water rat
and the Srap ware rgoured by the trap chain., The hawk
was appreached to within fifty feet befcre it finaslly
gave up the priza,

St111 ancther instance of rredation was observed
while setting traps at the Nedley, Dade County, location,.
The author found a dead Hanfibar and a dead water
moecasing Agklstrodon nicclvo us, lying face to face
in‘tha niddle ef an old Zvargladss road, spparantly,
the moccasin was killed by some2 nerson striking it on
the naad Qhen i% was founi aatihg the rat., VWhile checke
ing Zepfibsr sets west of “chopsa, Zollier County, June,

1952, at 11:00 P, M., the writer surprised a water

o e e




moccasin attempting to svallow a trapped,ﬁggt}hgg

The snake was about three feet long, and whirled away,

not to be capiured, It was evident by the wetted fur

of the rat that the moccasin had be-n attempting to swale

low the rat head first, The rat was presumsbly teo

large for the snake to swallow,

| The first evidence which the author found of Becfiber

in the southern ivergzlades was a half-saten specimen

from twenty miies wast of ‘iami on the Taniami trail at

the Zrome Road Intersection., IY{ was deternined Irom

the groprieﬁora of roadslde gas stations at this and

© othar locslities that cats and dous prowl at night along

'the road and bring intc the staticn yards cotton rats,

rice rats, shrews, marsh rabbite, and water rats,

| . 3ngldes tha mentiq-ned éecords of hcuse cat, barred

owls, barn owls, red-shruldered hawk, “ard's heron, and

Bmoccasin, the following should also be included as

?ossibla predators: the mink, lustela vison, which

e ocours in the salt marshes of South Flerida's west

foast, the Indlan River region and the St. 'arks areas

the Fiorida bcbéat, Lynx ggxng,glgzigggggg eastern

diamondback rattlesnake, Crotalus adamanteus; csnebraak
Tattlesnake, Cpotalus ngrg;dgg atricaudatuss kingsnake,




and other large
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Indigo snake, Drymarchon gorals

snapping turtle, Chelvdra serventinas

alligator, Allisator mis
¥s, owls, and hercns.

gouperlis
haw




PARASITES AND DISBASES
CPF NEOFIBER -

PARASITISM
iats of the genus Neofiber serve as the hosts of
some external and internal rarasites, Theras has basn
‘no mention of helminth or arthepod infection in any of
ths literaturs until recently. auch (1952) records
four helminth species (a trematede and thres cestodes)
ccllected in “utnan County. 1wo of

franm A

these, Julnguaserialls ridensiz, a snall tromatcde

a naeofiba S

fcund in the cecum, and [
a8 castedo found in the small Intestine, were doscribed
as new., Clitotaenia praegoguis “tilles, a castode from
the snall intestine, and Iaepla lwmele (?) cysticercs
from the liver, constitute new host records.

The present investipation reveals a nomatoede
Infestation in the small igtestina of Heofiber from Dade
and Hendry Countles, 7This nematcde was identified as
be;onging to the genus leonzictiriata in the subfamily
Haligmoscminae, The specimens were tentatively iden-
tified as Lopsistriata adunca Chandler, since they
conform closely to the dlagnosis of that species. These
raddish nematodes were thresaded inte the mucosa and

vare found in =ix of twalve [aegofibar axamined, The
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hxghest incidanxarecorded was in a male rat which
harbored 170 worms, 100 of which wera in the £irst
aixty millimeters of intestine. The finding of this
s#ecies in Heofiber constitutes a new host record,

Tyo cestodes were racovered from & female Heofiber
collected b the author in June, 1952, 6.5 miles west
of Hontlcello, Jafferson County. OUne cestode of the ' |
genus Farancplocephala was ramoved from the anterior '
‘and of the =mall intestine. Althrugh the seclex of
this specimen is nmlcsing, @& s?udy nf the morphelogy

of the worm fails to disclcse any character which 1s

L‘incampatible with its assiznment to tha specles E,
‘gggggpggigga Aausch. The other specimsn was removed
from the cacum, and clearly represents the zenus Zitto-
 ;§an;a. However, a specific desiznation could not be
‘éade'

Thase two helminth records represent a north-
estern range extensicn of about 130 miles for [.
agg__hggingk, and a second racord of a Clttotaenia
from Napflber. Ko other cestodes were recoversd
although many water rats were sxamined,

Lppruximately fifteen nenatodes of the gsnus
Lisﬁgg_gigg§>were found in the pleural cavity of an
eduit Jacliner, 2cllected 2,5 miles south of Malabar,

.......w-;



prevard County. The average length of these worms 1o
‘30 millimeters, The finding of these filarial worms
in a Heofiher constitutes a new record for Lltomosoides.

Many mites were taken from water rats and preserved.

Since identification of material of this nature 1s ex-
~tremely difficult, all mites wers fbfwarded te Dr. E.

W, Baker, Division of Insect Identificatien, U, S,

papt, of Agriculture. Dr, Baker's identification of

- mitas of Naofiber from Dade and Hendry Countlies shous
that some of the mites are (1) Lasla s, N. Sh.,
" elosely related to the mite Laslaps multispinosus Banks,
which 1= from the northern muskrat (ipdatra), and
bolongs to the family Laslapidae, (2) Two othars
which are predators upon other mites, (Garmanla bul-
bigola (Vudemans) of the family Phyteseiidae and
ﬁggxggﬁglgg,gg. of the family Macrochelidae. (3)
Ironbicula (Zutrombloula) sclendens of the family
Trombiculidae, These were forwarded by Dr. Baker to
Dr. G. W. wharton, Duke University; for identification.

- fites from Xeofiber from 2,5 nilas south of Malabar

proved to be Iyrophasus lintneri of the fanily Acaridae
(Tyroglyphidao) which are not parasitas but general

feaders on foods and fungi,




INFECTIONRS -

peath of Heofiber in 1live cages has been attri-
puted to bacterial infection {(?) following slight

 preaks in the skin, A% varlous parts‘ of the body,
@qysts swollen with pus develop following eonrinement.‘
Thess cysts were subcutaneocus in nature and the cyst
walls were inesrporated in the skin and muscle fibers,
One adult water rat dled with a cyst under its front
leg that measurad over 50 millimeters in diameter. Cyst
development was ohzerved nnid could be‘séen daily to
increase in 3ize., The snimal was active until the
day before death, on wnich day the eyes were tizhtly
closed by a hardened nuccid secretion. It probably
died from starvation and/or toxmia. All water rats
that died in captivity showed this conditicn, but 1t

was never observed in over fifty rats froa nature,.




TRAPPING METHODS

The author hopes this section will hélp investiga~
- tors of the future in securingVSpacimens of the heratofore
f elusive water rat, Irapping of Heofiber is actually a
gimple matter once a colony has been located. It is
hoped the presentation of localities and habitats in
’:he taxt and plates will offer seme informatlicn as to

" whera to 1look for Jecfiber workings. The neel to get
ocut and look over an area on foot can not be Loo greatly
emphasized, since Ngefiber workings can not usually be

: noticed from any great distance unlaess the rats are\in
'extreme abundance. |

In areas whsre the populaticn of Hgofiher was low
or restricted, 1i.e., Herritt Island, south of Florida
Cit&, and shores of Lake Ckeechohee, their workings
bescame obvious only after getting out in the habitat

and looking closely at the suspected places. A feeling
for what to look for was soon developed after known
areas were studisd carefully.

The usual place Lo trap Hepfiber 1s in their mounds,
If there is a large colony of rats and many mrunds are
Present; the collector can be particular and look for

the best trap sites possible, To obtain the best results
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the collector should £ind elther a frashly-made mound,

or a mound that has cbviously been used the night befors,
the former having mound material still green, the latter
with fresh pleces of food drawn up on the platfornm.

The floor of the mcund should he at least large enough

to aceommodate the cpen jaws of a Ho. 1 steel trap.

An attempt should be made to approadh the mound
area without disturbance, remembering there are under-
water ways that can YWe daranged and thus detsr the rat
from going to that nest, If & ccllecter iz %rapping

in an area whare a colony covers a very large expanse

of accessible terrain, one should space the traps at
1aést seventy«five.feet apart to obtain the bast results,
In certain areas where mcunds are not too often
made or iﬁ places where the habitat of HNagl{iher preriodi-
¢ally heacomes dry and tunnelinz systems are beinz

used, such as the salt marshes of the Indian River, the
Evarglades region, and central Florida, it becomes -
-more difficult te trap JNagfiber. In these cases a

-8%eel trap should be placed in the center of the run-
Way or down ths mouth of the clean-out hole. Fresh
uttings are usually indicative of recent activity. A
_moderately conesaled trap In such a ~un will make a

fair trar set, f the trap can be placed down in the

Tun so as to bhe covered slightly by standing water,
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1t need not be camouflaged with grasses, Since the
body of the rat is buoyed up in the water, a trap set
more than two inchas deep in the water is not effective,
the fest of the rat baeing too far above the treadle
ag the animal passes over,

If one 1s trapping in an area near encugh to visit
s few hours after dark (10-11 F, M.) such a visitl is
recomnended since pradatoré steal and disfigure specl-
mens, and live rats trapped on only one leg will wring
that leg off at the jaw of the Irap. Tha fact.that the
watar rat usually boe-mes active scon after dérkness was
brought out while trapping at Medley, Dade County. The
writer visited sets as soon as the light of day had
left the.sky and retrieved a younz individual and an
adult. Ths adult was st1ll quite alive although the
jaws of the trap wers choking it arcund ths neck. The
young individual was dead, vwith the jaws of the trap
aroun? its small body, which was still warm, The next
morning ancther younz rat was in the same resel tirap.
Harper (1927) reports trapping four water rats on four
coﬁsacutive nights at one nest in the kefenokee Swamp
of Georgla., Thorsfore ii can be sald that =ore than
cne rat uses one nound at one time, but it is not known
whethsr individuals other than those in one fanmlly use

the sane nest.
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To cbtain live Naofibsr for study, an effective’

jive trap was constructed by the author's father, The

-,;l:i: }Wﬁ

trap was made of one-h&lf-inéh hardware c¢loth formed
inte a cylinder, with swinging dcors, made of 1k~
vgauge annealed iron wire, hung &t an angle, The doors
were pivoted on a bar across the top of the ends of the
eylinder, and swunz inward only. The shape of this
nine-inch=-long trap was such as Lo fit the contours
of the inside 6f tha nest, the gwinging donrrs facing
the plunge holes (Plate X),

iva and unharmed lgofiber have been caught by
dredging craws while dredging water hyacinths from
canals in the vieinity ol Clewision, Hr, L. I,
~ Thompson of the Everglades ¥ili Life Tarm, Clewisten,
has secured over twenty specimens of Hecofiber from
these dredging crews during the clearing of line Mile
k'Cansl, Hendry County, in March, 1952, These seamed to

be nons tho worse for wear and survived well.,




P

ppéf figures L;vofﬁgé;;hﬁ;,gl;gﬁ;. Hote sparsely_
‘ haired round tail ang glistening guard
hairs. (al1 photographs in platos are

by the author unless otheéﬁiée atated),

Lower f1irure: Phetograrh of museum specimens of (lower)

Znidatra zihathigca, Jouglas >nunty,
Kansas, (total length 459 1m. )3 (middle!}
Hanfiher allenl, Putnanm County, florida,
(total length, 345 ma.)s (tep) digrotus
L. Renngvivantleyus, Dorchagtaep County,
Haryland, (total length 169 ma, ),
Comparison ean bavmade Trem th

graph ani

is photcw

Reasuremonts botwesn Eggr;ggz
and better known genara,







Lower figure:

65

PLATE II

ypper figure: Two young Naofiber allenl taken on

January 3, 1952, 21 miles west of
Miami, Dade County. Age approximately

one week, seyes still closed.

Younz Heolfibar allanl. ago apyroximately

two months.










Upper flgure:

Lover fizurs:

PLATE III

Typleal habitat for Yeofiber alleni

in the Everglades west of “1aml, Dade
County., This growth of Sagittaria and
Eontederia was leveled in four months
of activity, March through June, 1952,

¥

4 meun? or "house® of construe ted

around ths boughs of a willow in water
one foot deep. Photographed in the
Everglades,







PLATE IV

Jpper flgure: 4 1live Heofiber allenl in captivity

in observation pen,

wower figure: Feeding shand af ~20fiber nade 1in a

s

P~ 2 -,‘
fleasing sussoek of

Fen*

.

g and

ye8llow Lonnet water 11ly, 31z Lake,

Loxahatchee W1l2d Life Hefuge. iote

pieces of yellow bonnet water 1ily
fruit on center of stand remaining from

the night before.,










Upper figure:

Loavayr fizure:

PLATZ ¥
Tunnel of Heofiber in the Everglades.

This tunnel led from the open water

- of a muck borrow pit intoe a muck bank.

Note bits of grase dragged into the
funnel .,

o

Mound of Heoflber made of tho se:lge,
“leochapls, JSize of nest can be
egstimated by comparison with the baer
can to the right. Thotograph taken
along Highway J. S. 1 below Plerida
City, Cade County, a few miles from

the mangroves,
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PLATE VI =~

Jppar figure: Feéding stands of Neofibaer slleni
constructed of“sédge;'ﬁlgggaggia
Flaccida. The ;tand is in ten inches
of water whore Jlaogharis was the only
plant growing. HNest ani feeding

grounds were nearby. Photographed

21 miles west of Miani, #

Lower figure: Tyrical situaticn in the Loxahatchee

@ild Life 3efuge. An air dout hare

is a necessity. In this and other

places in the Everglades, the water

is not deep and clear enough for

an outboard motor, but tco wet and

boggy to walk,
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Upper figure:

Lower figure:

PLATE VII

Chase Prairie, Okefenckes ¥ild Life
Refuge, Charlton County, Georgla,

¥hite~flowered water 1ily and arrowhead

maks up the major part of the aquatic
vegetation in the foreground, Harper
found this prairie to be densely
populated with Hecflber alleni in the
1920%s, Eh 1952 Heofiber were very

scarce here,

A4 grass-choked arm of a medium-sized
1ake‘west of Hadison, Madison County.
in this and other lakes Hegefiber was
found to be vary abundant in 1952.

The water rats feed on the malden cane

grass, shown in this photograph, as
well as construct nests of it around

the base of cypress trees,







Upper figure:

Lowar figure:

PLATE VIII

The shore of Lake {keechobee a few
hundred yards north of the mouth of the
Kissiﬁmee River. The water hyacinths
in the center cf the scene afford a
specialized place of shelter faf Heg-
£ibar. They construct thair nests of
the hyscinth roots, and feed on their
stems. The nests, along with the
hyacinth masces, float un and down with
the tilde.

uabitat of Jeofiber allenk a2lonz the
Iniian iiver, Srevard County. Here the
water rats live in ths matted grass,
Paspolun vagzinatum, in front of the
white mangrove along the lagooﬁs on
the mainlend, Not only is this grass
used for their food, but aléo it is

 utilized as their abcde {photograph
by Echwartz). |







Upner figure:

Lower figure:

I
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A view of the south end of Lake
Hiecosukes, Jefferson County. Typical
vegetation of maiden cane and watgr‘i 3
1111les 1s shown in the foreground ahd

affords an excellent habitat for

Heofiber.

This photograph reveals the ¢cloggred
conditicn of many of the lakes of n~~th
an? central Tlorida, The haavy grass

shown in this scene is an exeellent
place for Henfiber workings,
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Upper figura:

of water rats alive,
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