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PREFACE

This document is part of the Habitat Sui t abi li ty Inde x (HSI) Model Ser i es
[Bio logical Re port 82( 10) ] which provide s habitat informat io n use f ul for impact
as se ssment and habitat management. Severa l type s of habitat information are
provided . The Habi t a t Use Informati on Section is large ly constra ined t o tho se
data that can be used t o der ive quant itati ve relati onsh ips between keyenviron 
ment a l variables and habi t a t suitabil ity . This information provide s the
f oundation fo r the HSI model and may be useful in the devel opme nt of other
models more appropriate t o specific asse ssment or eval uation needs .

The HSI Model Sec t ion documents t he habitat model and inc lude s informat i on
perti nent t o i ts app l fcat i on . The model sy nt hes i zes the hab itat use in f or ma
ti on i nto a framework. appropria te f or fie ld appli cat ion and i s sca l ed t o
produce an in de x val ue between 0 .0 (u nsuitab le habitat) and 1.0 (op t imum
habitat ) . The HSI Model Section in clude s i nf ormat i on about the geogr aphic
r ange and seas ona l appli cat i on of the mode l , i t s current ver ifi cation s tatus,
and a l is t of t he mode l var iab les with r ecommended measurement technique s f or
each va r i abl e .

The model is a formalized synthesi s of bio logi ca l and habitat informati on
published in t he sc ientific literature and may include unpub lished informati on
reflect ing t he op i ni ons of identified expert s . Habita t information about
wi ldl i fe spe c i es frequent ly i s repre se nted by scattered data sets co 11ected
dur ing dt ffe r ent seaso ns and year s and from di f ferent s ites t hroughout t he
range of a species . The model pre sent s th is broad data base i n a f ormal ,
l ogi ca l , and s implified manner . The as sumptions necessary for orga ni z i ng and
syn thes izing t he speci e s - habitat information into the mode l are discussed.
The mode l sho ul d be rega rded a s a hypot hes i s of s pec i e s- habi t a t r e l at i ons hi ps
and not a s a statement of proven cau se and effect relationship s . The model
may have mer it i n plannin g wt l d l t fe habitat re search studies about a s pec i es ,
as we l l as i n prOVid ing an esti mate of the re lati ve su i t ab i l i t y of habitat f or
t hat spec i es . User feedbac k. concernin g model improvements and other s ugges
t ions that may i ncrea se t he ut il i t y and effect ivenes s of t hi s habitat-based
approach to f i sh and wi ld l ife planning are encourag ed . Please send s ugge s t ions
t o :

Habita t Evaluat ion Pr ocedures Group
Nationa l Ecol ogy Center
U.S . Fi sh and Wild life Se rv i ce
2627 Redw in g Road
Ft. Col l ins, CO 80526- 2899
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SLIDER TURTLE (Pseude.ys scrIpta)

HAB ITAT USE INFORMATION

General

The s li de r turtle (P seudemy s sc r i pta ) t s a predominantl y aquatic turtle
that inhabits sout her n waters from Virginia to New Mexico and as far sout h as
Brazi l, Sout h America (Pritc hard 1979). Thi s speci es appears in vi r t ual ly all
types of water bodies (e .g ., rivers, ditches, sloughs, l a ke s . and ponds);
however, it pr ef ers quie t water. appro ximately 1 t o 2 m i n depth ( Cagle 1950),
with a sof t bottom, abundan t veget at i on, and sui t ab l e baski ng site s (Ernst and
Ba r bour 1972) . The habitat requirements of the s li der turt le are broad. It
exists sympat ri cal ly with other freshwate r t urtl es within its range (Conant
1975) . The sl ider t s considered a di urnal turt le ; it feeds mainl y in the
morning and frequently ba s k. s on shore, on l ogs, or while float ing , during the
rest of the day . At night , it sl eeps l ying on the bottom or r esti ng on the
surface nea r brus h piles and hummo ck s ( Ernst and Barbour 1972) .

Food

Slider s are omnivores . Juvenile sliders are primaril y carn i voro us,
wherea s adult s tend to be he rbi vorou s (Cla rk and Gibbons 1969) . Anima l fo ods
i nc l ude cr us t ac eans , mollus ks , adult and larval i nsects , fi sh, tadpole s, and
f ro gs . Pl ants in the diet inc lude f il amen t ous algae, duckweed ( Lemna spp. ),
and a wide varie ty of emergent and submerged aquat i c pl ant s .

The facultative fe edi ng strategy of s l i der turt les contributes great ly t o
t heir widespread distribut i on (Ernst and Barbour 1972) . They f req uent ly are
obser ved eating ca r r ion found in the water . When a habi tat prov ide s abundant
sour ce s of bot h veget at i on and animal pro t e i n. t he slider' s dietary preference
te nds toward inc reas ed an imal protein ( Parmenter 1980). A general i st diet , in
conjuncti on with an ability to migrate both aquati call y and terre striall y
(Mor rea le et al . 1984; Par ker 1984) , enables sliders t o thrive whe re re sources
have a patchy dis tributi on .

Water

Water i s an essential requi rement in the ecol ogy of thi s semiaquat ic
spec i e s . Water con siderat i ons are di scussed under Cover, Reproduction, and
Inter spersi on .

I



Cover

Highest densities of sliders occur where algae bl ooms and aquatic macro
phyte s are abundant and are of the type that form den se mats at the sur f ace ,
such a s spiked wat ermilfoll ( My r io phyllum spi catum) and lil y pads
(Nymphaeaceae) ( Schubauer 1981) . Den se surf ace vegetat i on provides cover f r om
pr edat ors and suppor t s hi gh densities of aquati c invertebrates and sma ll
ver t ebr at e s , which offers better forag ing than open water. Si mi l ar spec i es of
aquat i c tu rt le s, such as the midland painted t urtle ( Chryse mys pi cta
mar gi nat a ) , al so pr efer habitats with floating aquatic veget at io n (Sexton
1959) .

Re product i on

Matin g occ urs in the water , but some suitabl e terrestrial area is r equired
for egg-lay in g by nest i ng fema l es . The nest ing season extends from Apri 1
through July i n the southeas t er n Un ited St at es , and fema l es may ne st once or
twice duri ng this per i od (Gi bbons et e l . 1982) . Some female s nest in open
s i t es clo se to water , and nests are usuall y placed i n l oose so il that remai ns
above the wat er table . Ne st s i t es ad jacent t o wat er are not alway s nece ssa ry,
however, si nce females may trave l 0 .4 ( Mo ll and Legler 1971) t o 1.6 km ( Cagle
1950 ) from t he nearest water t o nest . Nests are l ocated on sandy ridges, open
area s in woods , meadows, old field s, levee s, canal banks, and dirt ro ads ( Carr
1952; Ernst and Barbour 1972) .

Int ers pers i on and Movement s

Sli de r s move between habitat s by bot h overl and and aquat ic route s
(Morreal e et a l . 1984 ; Parker 1984) . Movements ca n be i nduced by a necessity
t o find f ood (Cag l e 1944) or to escape "de siccating aquati c habitats (Gi bbons
et e l . 1983), and can result in the em i grat ion of an entire populati on from a
si t e . Other movement s re sult from sexual or genetic var i ation s among
i ndiv i dua l s . Adult females make excu r s i ons on land considerable distance s
f rom wat e r (Cagle 1950 ; Moll and Legler 1971), pre sumably t o sea rch for
appr opriate nesting areas, a s has been repor t ed for ot her specie s of turtle s
(Obbard and Brooks 1980; Congdon et a1. 1983) . Nes ting excursi ons usually end
when the female return s t o i t s origi nal l oca t io n pr i or t o t he mov ement . Adult
ma l e s will somet imes move f rom one aquati c s i t e t o another and can move over
la nd for dis t ance s >3. 5 km and aquati call y up to 5 km (Morreale et al . 1984) .
The frequen cy of movement between aquat i c habitats is gr eate r i n male s than
fema l e s and has been attributed to sea rch i ng for mat es . The li kel i hood that a
male will move between aquati c habitat s increase s with the age of t he
indi vidual (Parker 1984).

Indi v idual var i at io n in movement s between habitats can be con st r ued a s
alternati ve strategie s that maximi ze i ndi vi dual fitne s s. Except for nest in g
female s , movement from an aq uat i c hab itat i s not nece ssary for mai nt a i ni ng a
population, since many sli der s remain i n their natal habi ta t s for years
(Gibbon s and Semlit sch 1982). Thus , if a habitat pr ovide s suitable r e sources ,
i t can sus t ain a healthy population of these turtles .
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HABITAT SUITABI LITY INDEX (HSI) MODEL

Model Applicabili ty

Geographic area . Th is H51 model was devel oped for applicati on throughout
the ra nge of the slf der t ur t l e in t he United St t t.es ( Figure 1) . The model
cont af ns -a temperature component that was desi gned speci fi cally for use i n t he
L-rea ctor c ooling l a ke at the U. S. De partment of Energy Sava nna h River Plant
(SRP) near Aiken, South Caroli na . The t emperature component may be useful
elsewher e where water temperature is a critical componen t of the habitat .

Figure 1. Geographic applicability of th e sl ider turtle HS I model within
the United States [see Ernst and Barbour (1972:152) for additiona l disjunct
populat fons] .
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S eason~ The model wa s desig ned t o provi de an i ndex of habitat sui t ab i l ity
a s a f unction of hab itat requirements for the s l ider turt l e througho ut the
year .

Cover t ype s . This model was deve loped for application in the foll owi ng
cove r ·t ype s (termi nology foll ows that of U.S. Fi sh and Wildlife Service 1981 ) :
Dec id uous Fore sted Wetl and (DFW), Deciduous Scrub-Shrub Wetland ( DSW),
He r baceous Wetl and (HW), River ine (R), and l acust rine ( l) .

Mi ni mum hab i t at area . There is no stateme nt in t he 1iterature of a
mi nimum habitat size for t he slider t urtle. This species occupies aquatic
hab itats of al most any s ize, rangi ng f r om drai nage ditches and small farm
ponds to major rivers and la kes.

Verification l eve l . Thi s mode l wa s deve loped at a works hop i n Oc t obe r
1984 at t he Savannah River Ecology Labor atory . The interpretati ons are based
on t he expe rtise of the authors and review comme nts by Dr. Justin D. Congdon
and Dr . Carl H. Ernst .

Model Descript io n

Over view. The model is i ntended to be appl i cabl e to most bodi es of wat e r
within the range of the s l ider turt le in the United St ates . A pos itive,
li near relationship between HSI and t he ca rrying capacity of the habitat i s
assumed. The mode l is based on a set of habi ta t vari ables that can be empiric
all y re lated to abundance of slider t urtl es . The variables f all i nt o three
genera l ca tegor ies : (1 ) food/ cover compone nt, (2) wate r component, and
( 3) t empera t ur e compo nent. These categori es represent pos sible l im i ti ng
fac tors for the s l i de r turt le.

Two key l ife history req uirements , ne st i ng sites and bask.ing areas , were
omitted from th is model . In our opinion, nesti ng areas wil l not be a li mi t i ng
factor anywhere within t he range of th is spec ies . As long as there i s acc ess
to l and , i ndiv idua l slider turtl es have the capability for long-range mo vemen t
to nes t in g areas (Cag le 1950; Moll and Le gl er 1971) . The availabil ity of
bas ki ng site s co uld be cons idered a potential 1imiti ng fa ctor for this species,
a lthough bask i ng s i tes are abundant i n mos t nat ur a l habi t at s . When no aquatic
bas ki ng sites are avail ab le, s l ide rs wil l r ead ily bas k. a long the shore or at
t he surface of t he water . There for e , we did not in cl ude baski ng sites a s a
compo nent of the model .

Food/ cover compo nent . The abunda nce of s l iders in a habitat is a ssumed
to be direct ly related to the vegetat ive character is tics of t he wetl and . The
presence of emergent and submerged aquat ic pla nts can direct ly affect the
amount of co ncea lment from predators and expos ure to direct sunlight . Vegeta
tion i s also a d i r ect indica tor of food availabi lity , si nce it is a subst antial
portion of t he adu lt d i et. There are al so some i mportant life requis ites of
turtle s tha t can be indirect ly corre la ted to the amount and type of aquatic
vegetation i n a habi t at . In many cases, areas with abundant vegetation support
la rge quant1ties of aquatic l ar vae, i nsects, tadpo les and adult frogs, and
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smal l f i sh, whi ch form the an i mal porti on of the s l i der 's diet . The pre sen ce
of submerged aquati c vegeta tion t s qene ra l lyv nve r se ly corre la ted wtth can opy
cover of ove rhe ad woody veget a t ion. More open area and , therefore , mo re
bask ing si tes , wo ul d be avail abl e i n habitats with mi ni mal ca nopy cover .

Veget atio n can be measured as the percent cover of emergent and submerged
vegetati on i n a def i ned area. The r e l ati onship between emergent and submerged
veget ation cover and habita t sui t abi l i t y ( SIV1) i s shown 1n Fig ure 2. Opt im um
co nditio ns are a ss umed t o occ ur at 2:90% cover of emergent and submerg ed
veget ation, since peak de nsi t fe s of s li der s occur at and above t his level .
Sl ide r s al so occ ur in smal l number s where the veget at iv e cover i s 0% . The
sui tabi l ity of the food/cover component ( SIFC) i s assumed to be equa l t o the
sui t ab t l i t y 1eve1 dete rm i ned f or the pe rcent cover of eme rgent and submerged
veget at i on ( Eq uat io n 1) .

SI FC =Sl Y]

- 1. 0
>-'" 0.8-x
'"-o 0.6"->,
~ 0. 4.--.-.c

0.2~
~.-
"'" 0.0

0 25 50 75 100
Per cent cover of emergent
a nd submerged ve get a t ion

(I )

Fig ur e 2.
vege ta t ion

Re l ationship be t ween the percen t cover of emerg e nt and submerged
and habitat suita bi l i ty for the s lide r t urt le .
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Water component. Hyd rologi c conditions are important to any aquati c
animal . Although the s li de r t ur t l e i s capab le of overl a nd movements, certain
limitat ions with in the aquati c environment must be analyzed in any habitat
sui ta bi l i t y assessmen t. Three key variab le s are used i n this model t o quantify
the suitab1l ity of t he water component : ve loc i ty , water de pth , and water
reg ime. The re lationship between vel ocity a nd habitat suf t abi l t t .y is con
foun ded by the nume r ous variable s that are i nt r oduced i n compar i ng habitat s
and cha nne l s t ruc t ur e . The sli der prefers quiet waters , such as those exi st in g
i n lacustrine environments, therefore, opt i mal conditions are co nsi dered to
exist when ve l ocity i s 0 cm/ sec (Figure 3a ) . Sliders have al so bee n observed
in t he Savannah River in areas where average peak ve locity appr oximates 80 cm/
sec i n the mi ddle of the r i ver . Sliders obser ved in rivers at such high
ve loc i t y uti 1t ze microhabitats along the river margi ns or are s i mply
tra nsients . For purpo se s of habitat ana lyst s , r ivers with average peak
ve loc i t y ~80 em/sec are as sumed to have zero sui t abili ty f or s l iders . Rivers
with average peak velocity <aDem/sec are assumed t o co nta i n areas of l ower
f low (e .g ., eddies, oxbows ) suitable for sliders; the sect i ons of t he r iver
with hi gh velocity wt l l be avoided in fa vor of the l ow vel ocity area s . Th t s
assumpt ion is appropriate for a t ypical river i n t he sout heas t ern United
St at es , but will be inappropriate for high gradi ent, na r row streams. A high
gradient s t ream with an ave rage peak ve l ocity approaching 80 em/se c will
like ly not provide areas of low velocity sui tabl e for s l id ers .

The s l i de r occurs most of t en and at the hi ghe s t dens itie s 1n bodie s of
water with a depth of 1 to 2 m. Al though t his spe cie s w111 ut t l f ze deeper
waters, th is appears t o be l i mi t ed t o overwin t e r i ng on the bot t om and t o
predat or avoidance . Since aquati c vegetation provide s cove r and foragi ng area
for s lide r s, sha l l ower li ttoral zones must be contiguous with deeper habitats
to support t hi s species . The sl ider, however , does not occur f r equent ly i n
bodies of water with a ma ximum depth <0.5 m. Shall ower waters usual ly do not
provi de proper cover and, at some t imes of t he year, are frequent ly depauperate
of ot he r fauna . Although turtle s will temporarily util ize shall ow bodies of
wate r dur ing over l and travel or a s j uvenil es , shal lo w wate r habi t a ts usua l ly
do not suppor t this specie s year r ound . It i s diffi cult to di stingui sh t he
proxi ma l effects of wate r dep th, s i nce i t is direct ly re lated to the ot he r
comp onent s i n th i s mode l ( Food/ Cover and Temperature) . For th is mode l , it i s
as sumed that de pths of 1 to 2 m are optima l fo r this specfes, depths of 0 .5 m
and 3 m represent margina l habi t at , and depth s <0 .5 m approach the l f mf t s of
habitabil ity ( Figure 3b). Depths >3 m are assumed t o pro vi de a low l eve l of
su itab i lity , with the sha llower a rea s be i ng most su itable .

Wetl ands co nt ai ni ng perma nent water will have the highe st likelihood of
suppo rting sl ider t urt le s throughout the ye ar . Wetlands where water is not
a lway s pre se nt are of l es s suitabi l ity to sliders, si nce s l i ders must emigrate
from such wet lands when wat er is absent . Suitab ili t y i nd i ce s can be as sig ned
to wet lands based on water regime . The relati onsh ip be tween water regi me
mod ifiers ( Cowardin et a l . 1979) and habitat sui t abil i t y 1s shown i n Figure 3c
(see Applicati on of the Mode l fo r de finit ions of water reg ime modi fers) .
Satu r at ed wetlands ra re ly have surface water present and , t herefo re, have zero
su itability . Intermitten t ly flooded wetlands a re a lso ass i gned a zero suit
ability due to the unpredictability of havi ng surface water i n such wetlands .
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a b- 1.0 1.0
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e
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A : Permanent ly f looded
B = Intermittentl y exposed
C = Semi permanent ly flooded
o = Seasonal ly fl ooded
E = Temporari ly f looded
F • Sat urated
G = Intermitten tly flooded

Figure 3. Rel ati onships between habitat suitability and the variables
used to eval uat e the water component i n the slider turtl e HSI model .
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The r emat nt nq mod t fi e r s ( pe r ma nently flo oded, i nt e r mi t t ent l y exposed, semi 
pe rmanent ly fl ooded , se asona l l y fl ooded, and temporar i ly f looded ) ha ve been
a s si gned s uitab ility ind ices ba sed on the ir re lat ive degree of wate r
pe rmanence , with pe rmanent ly f l ooded wet l ands represent in g opti mum co nd it i ons .
Ri ver ine hab itat s oc c upi ed by s l i der s are all a s sumed to be i n the l ower
perenni a l ca t egory of Cowardin et al . (1 979) , where fl owing wate r i s pre sent
throughout the year . River ine habitat s will , therefore , be assig ned a
s uitab i l ity fo r water re gime co r r es pondi ng to the pe rmanently f looded category
( i.e ., SIV4= l.O) .

The s ui t ab il i t y of t he wate r compone nt ( SIW ) i s as s umed to be the lowest
SUi t abili t y i ndex of the three water com ponent va ri abl es (Eq uati on 2) .

SI W= minimum (SIV2 , SI V3, SIV4) (2)

Tempera ture componen ~ . The therma l cha r ac t e ris t i c s of a wet la nd are more
i mpor t ant i n the L reactor l eke on the Savannah Ri ve r Pl ant t han in mo st
hab i t at s thro ughout the range of the s l ider turt le . The s lider i nhabits warm
clima t es and i s pre sumably li mi ted by extreme winter col d i n the mo r e northern
la ti t ude s. For t he L-reac tor cool i ng wat ers , the crucial f ac to r fo r hab itat
su itab il ity i s the high wate r temperat ure ge ner a ted by rea ct or operat i ons .

To quant ify water temperat ure s uitability in th i s mode l , upper avoidan ce
tem perature (3 7 °C, Hutchi son 1979) , c r i t ica l the r mal max i ma ( 41 t o 42 °C,
Hutc hi son et a l . 1966 ) , and t herma l pr efe renda repo r t ed fo r the specie s we re
used . The opti ma l ran ge ca l c ul a ted f rom me a n prefe rred temperature s was
reported as 25. 5 °C (Brattstrom 1965) and 28°C (Standora 1982) ba s ed on
beh avi ora l observat ion s, and f r om 26 t o 29°C ba sed on di ge sti ve tu rn ove r
t imes and f eed ing ef f ic i ency in the popul atio ns (Parme nte r 1980 ). Mea n s urfac e
water temperatures wit hin the act iv ity r ange of the s l ider a re pr e sen t ed i n
di visions of f i ve degrees Cels i us in Figure 4 ; the mean sur f ac e water t emper a
t ur e is bas ed on t he ave rag e of daily maxi mum a nd minimum t emperat ures dur ing
t he pe r iod of i nte rest . Two a s sumpti ons are made in t hi s por tio n of t he
mo de l : (1) temperat ure s ab ove 40 ° C at any t ime of the year are co ns i de r ed t o
ha ve a s ui t abil ity index of 0 .0 , and ( 2) the c ritica l peri od i s dur in g t he
s l tder ' s growing peri od and wh en ambient water tem pera t ure is at it s hi ghe st
l eve l . Thi s peri od co r r esponds t o Apr i l through Sep tember i n South Carolina .

The s ui t abfl i t y of the tempe ra t ur e component (SI T) is assumed t o be equa l
t o the su itabi l ity inde x determ ined for t he mean s ur f ace water tempe rature
duri ng t he c ri tica l pe r iod ( Equat i on 3) .

SIT = SIV5 (3)

HSI determ ination . The HSI fo r t he slider t urt le i s ba sed on the concep t
of li mi ti ng f actors and i s a s sumed t o be the lowes t of th e su itabi l ity l evel s
d ete rmi ned f or the three model componen ts (Equa t i on 4) .

HS I = mi ni mum (SI Fe, SIW, SIT)

8
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Figure 4. Re l ationsh ip between mean sur f ace wat er tempera t ure and habitat
suitab il i ty fo r t he sl ide r .

Appl i ca t i on of t he Model

Summ ary of model variab les . The re l at i onshi ps between habi ta t var la bl es ,
life r equ isites ( compone nt s ) , cove r types , and an HS I fo r t he slide r tur t l e
are summari zed in Figu re 5. Def i nitio ns of t he var ia ble s and suggest ed
measurement t echniqu es are pr esented i n Figure 6 .

This mode l provi de s sel ected tec hni que s for as se ssi ng t he hab itat suit
ab ili t y of wet l ands or aqua t ic habi t a ts wit hin the geographic range of the
s l i de r . The ch a r ac te rist ics chosen t o de sc r i be hab i t a t su it abi l ity , althoug h
genera l , are appropr i ate be cause of t he ub i qui t y of the specie s and i ts ab i l i t y
to use mos t avai lable aqua t i c hab i t ats . In add i t io n , the behav ior and physio
lo gy of the slider turt l e a l l ow f or r apid d i spe r sa l i nto new habi tats and the
capa bi 1i ty t o wi t hst and a broad r ange of env i ronmenta1 cond t t i ons .

The wate r r egi me mod i fi e rs tha t a re used i n thi s model ( Figure 3c) are
desc r i bed bel ow ( Coward1n et a l . 1979 :24) . The modif i e r s are i nt ended t o
apply pr imar il y to wet l ands and l acu st r i ne cove r t ypes . Ri veri ne cover types
are as sumed t o a lways have wa t e r f l owing and s houl d be cl a ssifi ed a s
permanen tl y f looded .

9



Habi tat v a r i abl es Li f e r eq u i s i t e s Cove r t y pe s

Pe r ce n t cover of eme rgent a nd
submerged v ege t a t i on '---'---'---'----- - - - - - --- - - -- food/Cover

ve 1oc i ty -----,

Wa t e r depth-~I -------------------

Wa t e r r eg i me

Wet", I I

Dec i duous fores te d
we t l an d

Dec iduou s scrub /s hrub I
wet l and C· ------- H5 1

Herbaceous we t land
R i v e ri ne
Lacustri ne

a
Wa t e r t empe r a tu r e Tempe r a t u r e

Figure 5.
the sl ider

The rel ati onshi p
turtl e.

of habi t at var i ables , life requis i t es , and cover type to an HS I value for



Varia ble (def i niti on)

Per cent cover of emergent and
subme rge d vegeta tion ( per cent
of midsummer aquat1c subst rate
wh i ch , when viewed f rom above ,
i s covered by lea f or stem
t i s sue of emerg ent or
submerged aquat ic plant s ).

Ve locity (the average pea k
ra t e at whic h wate r 1s
fl ow in g at the surface ,
t . e ., t he highest ra te 1n
th e cross sectio n of t he
r ive r or wet l and being
eval uated; t o be meas ur ed
dur ing per iods of 0 00 
floodi ng).

Wa ter depth ( the average
ver tic al di sta nce f rom t he
substra t e t o t he water
sur face in a r ive r or
wetl and ; meas ured as t he
average dept h wi t hin 10 m
of t he shore ava i lab le
dur f nq t he Apr ; 1 t hr ough
September peri od , excep t dur ing
f loodi ng peri ods ).

Water regime (the permanence
of sur f ace wat er 1n a wet l and,
defined by Coward i n et al.
1979. See t ext for
def i nIti ons) .

Wa ter temperature (mean surface
water temperature duri ng peak
activ ity and grow ing season,
Apri l through September) .

Cover types

DFW,DSW,HW ,R, L

DFW, DSW ,HW, R, L

DFW,DSW,HW, R,L

DFW ,DSW,HW,R ,L

DFW ,DSW, HW ,R , L

Sugge sted t echni que

Quadrat , ocul ar
est imate

Flow met er ,
floa t ing body

St andard depth
meter s , graduat ed
rod

Nat ional Wet l ands
Inventory maps ;
on-site i nspect i on

Thermomet er s

Figure 6 . Defi ni tion of var i abl es and sugge st ed meas urement techni ques .
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Permane nt ly Flooded . Water cov ers the l and s urface throughout the
yea r in a ll yea rs . Vegetation is composed of obl igate hydrophytes.

In t e rmit t en t ly Exposed . Surface water is pre sent t hr oughout the
year except i n ye ars of extr-eme drought .

Semi permanent ly Fl ooded . Surface water persists t hr oughout the
growin g seas on i n most ye ars. When surface wa ter is ab sent , the
wat er tab le i s us ua lly at or very near the land surface .

Season a lly Flooded. Surface water is pr e sent for ex tended periods
especia l ly early i n th e grow in g seaso n , but is absent by the end of
the season in most years . When su rface wat er is absent, the water
tabl e is ofte n near the land surface .

Saturated. The s ubst r a t e is saturated to the surface f or extended
per iods during the growin g season , but surface wa t er is seldom
present .

Temporarily Fl ooded. Surface wa t e r is pr esent
during the growing season, but the wa t e r tab le
be low t he soil surface for mo st of the season .
both in uplands and wetlands are cha rac teristic
fl ooded reg ime .

for bri e f peri ods
usually lies wel l
Plants tha t grow

of the tempo rari ly

I nt ermi ttent ly Flooded .
surface wate r i s present
seaso na l pe r iodic i ty .

The
for

substrate
var iable

is usua lly exposed , but
periods withou t de tectab le

Mode l as sumpt i ons . This model assum es t ha t the quantif ica tion of t he
hab l t at var iables presented here can be directly re la ted to the sui t ability of
wet l and and aqua t i c habi t a ts fo r the s li der turt le. Many of the model's
assumpt ions are based on subj ective i nte rpre t ation of the literature and
di rect ex perience of the au thors . The values presented for the Suitabi lity
Index curves were not based on speci fic expe riment ation, but wer e the by
products of qua nt i t a tive empiric al data accumul ated during l ong-te rm st ud i es
of the s l ider .

Although t he model i s intende d fo r broad appl i cabil i t y, the fo l l owtnq
a s s umpt ions could rest r ict its use : (1 ) avail ab le basking and nes t ing sites
are not l imiting f ac tors , and (2 ) any aquatic hab itat withi n t he geog raphic
range of this species is accessibl e ( i . e ., immigra tion and col on ization are
expec t ed ) . Other than i n exceptional circumstances, most na tura l and envi ro n
menta lly- a lte red habi tats t ha t t he species might encounter sho uld meet these
assumptions .

SOURCES OF OTHER MODELS

No othe r habitat model s we r e found duri ng l i te ratu re searches on t he
habita t needs of the 50 1i de r t ur t l e .
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