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This document outlines a preliminary course of action for the recovery of the Cumberland darter 
(Etheustoma susanae) until a comprehensive recovery plan for the species is approved. The 
Cumberland darter is a small freshwater fish that occupies pools and shallow runs of low- to 

-l moderate-gradient streams with stable sand and sand-covered bedrock substrates. I he 
Cumberland darter currently occupies 13 streams in the upper Cumberland River basin in 
Kentucky and Tennessee. The final rule listing the Cumberland darter as an endangered species 
was published on August 9, 201 1 (76 FR 48722). 'The primary threat to the Cumberland darter is 
modification and curtailment of its habitat and range due to a variety of human-induced impacts 
such as siltation, water quality degradation, disturbance of riparian corridors, and changes in 
channel morphology. The species' small, isolated populations also make it vulnerable to natural 
and human induced catastrophic events (e.g., droughts, resource extraction, pollution spills, etc.) 
and to reduced fitness caused by low genetic diversity. 

Listing Classification: Endangered range wide 

Effective Listing Date: September 8,201 ! 

Critical Habitat Designation: 7'B D 

Lead Ageacy, Region: u. S. ~ i ~ b  and wildlife Service, Southeast pkegiQr, 

Idcad l ield Clfflcc: Kentucky I.i:i~iugicai Services kield Office (Kk 0) 

('ooperating Office: 'lennessee Ecological Services Field Office 

A, BIC3LfIC;LC'AL ASSESSlMENT 

Tahonomj ahonomS, Lift I#istur), Habitat, Distribertiun, and 'Trends 

'Tar onom y i he iVurriberiar;d darter. F J i h ~ ~ ) ~ t ~ r f i i i  (Btiit ii.j(imti/ u t l ~ n t ~ t .  (ioraldn dnd S \ w n  1. 
r t a i t  J a a n  a ( 1  8 3  p - 2 i ( j i  froxll I I I I I U ~ ~ ~ I C S  
of the Clear !- ork o f  the ('urnherland River, Kenlucky Suhsey uenl vtudiei by K l ~ k n i  ( 193% p 
92; and Cole (i 967. p. 29) recognize:! :he taxon 3s :i subspecies (C/hro,c.romu .rigr:rldrr! u ~ ~ n c i r )  t,i' 

k w. nlgrum (.lc,hnny darter). Starnri and S t m e s  (1979. p. 427) clarified the subspecific slatub 
rf'tke (-uwlbiiiw!q%3i;i L i  bdb - l r w ~ o v  .,, . / '~.~"CVO~"X~*~J~I~Z*'P'PY 3 , L r ~ i  \-itk.tui;lrb II ir fmm !he dartcr b;~ i:e\i.rd d i ~ g n o ~ r i c  
characteristics, Strange (1 998. p. I O l )  elecated li n .ru.tunue to full species status based on 
analyses o f  mitochondria1 DNA for E n. rusunue and I- n nik~u?n. 



Description, Habitat, and Life History: The Cumberland darter is a medium-sized member of 
the fish tribe Etheostomatini (family Percidae) that reaches over 5.5 centimeters (cm) (2 inches 
(in)) standard length (SL) (length from tip of snout to stsrt of the caudal peduncle (slender region 
extending from behind the anal fin to the base of the caudal fin)) (Etnier and Starnes 1993, p. 
5 12). The species has a straw-yellow background body color with brown markings that form six 
evenly spaced dorsal (back) saddles and a series of X-, C-, or W-shaped markings on its sides 
(Etnier and Starnes 1993, p. 5 10). During spawning season, the overall body color of breeding 
males darkens. and the side markings become obscure or appear as a series of blotches (Etnier 
and Starnes 1993. p. 5 10). 

The Cumberland darter inhabits pools or shallow runs of low- to moderate-gradient sections of 
second- to disetdh-order streams with stable sand: silt? or sand-covered bedrock substrates 
(OqBara 1988. pp. 10-1 1: O'Bara 199 1, p. 10; Thomas 2007, p. 4). Thomas (2007, p. 4) did not 
encounter the species in high-gradient sections of streams or areas dominated by cobble or 
boulder substrates. "ihomas (2007, p. 4) reported that streams inhabited by Cumberland darters 
were second to fourth order, with widths ranging from 4 to 9 meters (m) (1 1 to 30 feet (ft)) and 
depths ranging from 20 to 76 cm (8 to 30 in). Most of these habitats contain isolated boulders 
and large cobble that the species likely uses as cover. 

i.irnited information exists with regard to ~ n s c r e a ~ ?  or ri_ownstream movements ~f Cumberland 
darters; however. Winn (1958a, pp. 163- 164) reported considerable pre-spawn movements for its 
closest relative, the Johnny darter. In Beer Creek: Monroe County, Michigan, Johnny darters 
migrated several miles between temporary stream habitats and permanent pools in downstream 
reaches. Recent capture data for tagged indi\ridua!s ir. Cogur Fork, Mcc'reay Comty. Kentucky, 
demtrnstratr that Cumherland darters ma?. make similar movements (7 homas pers. cornm. 201 0). 
Individuals tagged and released bq the Kentucky i>epr;rr!nenr o f  Fish and Wildlife Resources 
jki) t; Vv ti) antnd Lonservarlon k ishrnes. Inc. ( C  I.1) traveled distances ranging fiom U.4 to 6. '7 
kilometers (kmj (0.2 to 0.4 miles (mi)) b~ twern  their release date o f  September 22. 201 0 and 
their recapture date o f  Noiremhrr 9. 2010 (period o f  48 days) (1 homas perr. comm. 3010) Over 
longer pcrio!-ls. it i k  likel>- that tt~imherland darter< can utilize ytream reaches larger than 0.7 krn 
(0.4 mi). 

Llittlr i q  known rcgardirig thc repn3ductive habit$ o f  the ('unrherland darter. I hornas (2007. p. 41 
reporred the eoliection o f  maie. ir! breeding condition in Apri! and May. with \water trmperarurcs 
ranging from i i 10 18 tlegrccs iqeis;us ('i'j (59 to 64 degrreb Fabrenhcii iAi-rj. f:nierlbivr 
searches hy 'I'homas (2007. p. 4) produced nc, cbidence o f  nests or eggs at these sites 
Keproductivc habits o f  i t s  clriseit relative. the Johr~ny darter. habe been \xiell studred hq Winn 
(I 9SXa. pp 163- 183). Winn ( 195Xb- pp. 205-207). $peare ( 1  965. pp 308- 114). and Bart and 
Pagi ( 195 1 .  pp. 80- 86 j. Spawrliiig ciiciirs ilor~i April to J m t .  wit11 niaicl migrating to span ning 
areas prior r o  ternale< and rc-iahlishing terriiorich at selected spawning s ~ t c i  Maleb esiablish a 
:::.I? l;gdcr .: c,-hrr?crg;.d 3l.j ec! ( hcjgjdzr -.si;>p&y {jehr:: 1 '"1. :lb.jgg (23 gl:\*:rmi.ntc remo q 11 
and di:hris Female!? enter the nests. the spawning pair inwrts. 3rd females deposit hetween 30 
and 200 a&neiivt: egg\ oil the un;ler\idr o f  inr ned object. :vlvldirs Lare tur rile nest 'rrj 

periodically fanning the area to remove silt. 1 he eggs hatch in about 6 to 16 days. depending on 
water rernpurature. EIaxc;~~iings about -5 mrn (0-2 in) rt:ach 29 it) -38 i n ~ n  ( ! 1 t t ~  1 5 iq at. 
age 1. 



Species commonly associated with the Cumberland darter during surveys by Thomas (2007, pp. 
4-5) were creek chub (Semotilus atromaculatus), northern hogsucker (Hypentelium nigricans), 
stripetail dader ('l. kennicotti), and Cumberland arro-w dader (E. sscrgitia sagilia). Feediiig h&its 

are unknown but are likely similar to that of the closely related Johnny darter (E. nigrum). 
Johnny darters are diurnal sight feeders, with prey items consisting of midge larvae, mayfly 
nymphs, caddisfly larvae, and microcrustaceans (Kuehne and Barbour 1983, p. 104; Etnier and 
Starnes 1993; p. 5 11). Similar to other darters. juvenile Cumberland darters likely feed on 
planktonic organisms or other small invertebrates. 

Distribution, Abundance, Trends: 'I he Cumberland darter is endemic to the upper Cumberland 
River system above Cumberland Falls in Kentucky and Tennessee (O'Bara 1988, p. 1; O'Bara 
1991, p. 9; Etnier and Starnes 1993, p. 5 1 I ) .  The earliest known collections of the species were 
made by Jordan and Swain (1 883, pp. 249--2501, who recorded it as abundant in tributaries of 
Clear Fork of the Cumberland River, Kentucky. 'rhe species was later reported from Gum Fork, 
Scott County, 1 ennessee, by Shoup and Peyton (1940, p. 1 I), and seven additional tributaries of 
the Cumberland River by Burr and Warren ( 1  986, p. 3 10). More exhaustive surveys by O'Bara 
( 1988, p. 6; 1 99 1 _ pp. 9-4 0) and Laudemilk and Cicerello (1 998; pp. 83-233, 303 -408) 
determined that the Cumkerland darter was restricted to shor& reaches of 20 smafl stream (23 
sites) in the upper Cumberland River system in Whitley and McCreary Counties; Kentucky, and --. 
Campbell and Scott Counties. 'Tennessee. I hese studies suggested the extirpation of rhe species 
from L,ittle Wolf Creek in Whitley County; Kentucky and Gum Fork in Scott County, Tennessee. 
Preliminary reports of disjunct populations in the Poor Fork Cumberland River and Martins Fork 
in Letcher and Harlan Counties, Kentucky (Stames and Starnes 1979, p. 427; 09Bara 1988, p. 6; 
0' Bara ! 99 !. pp. 9-1 0) were evaluated geneticall\;. m d  determined ta he the Johnny darter 
f S*o*ii 871x61 4 6\60 ^s d r 9 \  

e s t & a o 5 d  Y Y ~ ,  P i v 1 ; ~ ~  

homas (2007. p. 3) provided the most recent information on status and distribution o f  the 
species through completion o f  a range-wide status assessmmt in the upper ('urnherland River 

a *  _*PI\/IaLI 

drainage in Kentucky Between June 2005 and A p r ~ j  i i r ~  i. a iirtai uf 47 sires were san~pied 
qualitativei y in the upper C umberland Kiver drainage. All f;entuck y sites with historic record 
were surveyed (30 sites). as well as 27 others having potentiall? suitable hahitat. Surveys by 
i homas (2007. p. 7 protluced a total o f  51 \pecim~nb froni 13 iocalitits (1 2 streams) Only onc 
~f )~i.aliti~!; represented 3 nct>i occurrence record fi%\l !he snrr*ii*k E* - a - d  

In 2008. the KDFWK in~tiated ;I. propagation arid re~ntroductirrr! project for the Cumberland 
dar~er in the upper C urrihrrlantl Rive, drainage ('1 hornah rl ul, 201 0. p. 1 07). i i t i l i i ing State 
Wildlife (;rant funds from the Service. ROb WK worked cooperatively with ('1'1 o f  Knoxville, 
'1 ennersrr to drvelop captive prc~pagation prrltoccllz for the species ant1 $0 produce juvenile 
Vuxnhi-r laid dar t~r ,  i bdi ; ~ d d  he reiiltrodu~cii within the i p ~ ~ i ~ f  historic rarrgc Ctcgur F ark li 
t f ~ b u t a n  PO SISdlati P C C ~  4 f i  A$cC I Q ~ X ~  6- ~ I I P I I & ( ~ .  k c n ~ ~ ~ , k s .  wak ckotgers 1% Ki IkM'K a-n a sultdblc 
rc~ntrodu~titrn sltc C urnherland dalers were released into (ogur 1 ilrk in August 2009 and 

+ * 

icpicmhcr 2ii 10 sU~~cF. ;  111 h j t ~ \ i ~ ~ ~ ~  I !  1 ir rrsu);ed In rrcaplurrc nf indi;,tiiial-; reicaqcd in 
2009 and 20 1 0. as well as captures o f  tour indiclduais c ~ ~ t h u u t  tags (pobsibiy native indiwrduais) 
( 1 hc*rrlai.. ~ " 3  ~ ~ m r t ?  341 ! (1 1 Qdse; on these rriult, appear< that riintrr~dwticlri efforts ha\ e 
been effectlkc. with ( umberland darters persisting ~ i t h i n  Cogur Fork \ince 2009 Furthermore. 



captures of untagged individuals in 2009 and 201 0 suggest that Cogur Fork also supports a small, 
native population of the species. 

Currently, the Cumberland darter is known from 15 localities in a total of 13 streams in 
Kentucky (McCreary and Whitley Counties) and Tennessee (Campbell and Scott Counties)'. All 
15 extant occurrences of the firnberland darter are restricted to short stream reaches, with the 
majority believed to be restricted to less than 1.6 kilometers (km) (1 mile (mi)) of stream 
(O'Bara 1991. pp. 9-10; rLhomas 2007, p. 3). These occurrences are thought to form six 
population clusters (Bunches Creek. Indian Creek, Marsh Creek, Jellico Creek, Clear Fork. and 
Youngs Creek), which are geographically separated from one another by an average distance of 
30.5 stream krn (19 stream mi) (OqBara 1988, p. 12; 09Bara 1991, p. 10; Thomas 2007, p, 3). 
Based on collection efforts by OqBara (1 991, pp. 9-10), L~lildermilk and Cirerello (1998; pp. 83- 
233, 303408): and lhomas (2007, p. 33, the species appears to be extirpated from l l historical 
eoltection sites and a total s f 9  streams: Curn"urrland River mainstem, near the mouLh of Bunches 
Creek and Cumberland k alls (Whitley County); Sanders Creek (Whtley County); Brier Creek 
(Whitley County ); Kilburn E ork of Indian Creek (McCreary County ); Bridge Fork (McCreary 
County); Marsh Creek, near mouth of Big Branch and Caddell Branch (McCreary County); Cal 
r -- ,reek (McCreary County); Little Wolf Creek (Whitley County); and Gum Fork (Scott County). 
No population estimates oi 3ta~iis trends arc available for the Camberland darter; however. 
survey results by Thomas (2007, p. 3 j suggest that the species is uncommon or occurs in low 
densities across its range (Thomas 2007, p. 3). 

'l'he Cumberland darter is ranked by the Kentucky State Nature Preserves Commission (KSNPC) 
I-- .-\ 

(2009. p. 1181 and the '1 ennessee Department of l-nvironment and C'onservation ( I I J~~L )  (2009; p. 
53 j a:3 3 (f 1 CzS 1 specieha crilicai!:i ilnprriIcd u: ilrd gitjbally and ~mln~ i i~~ i !  in 

I f " " """""""""""  

Menlucky and 'I enneskee ['"XI KKrlk WK State b'ikdlife Action Plan ~dentified the C'lhamberlairad 
daner as a species o f  (;reatest Conservation Need (GCN) and identified several top conservation 
actions fbr it and [,(her species in i t s  Aquatic Guild (1 lpland [leadwater Streams in Pools). 
including: .irquisiiion or consrrvatiorr eascmenir hr crii i~ai ilahirar, drveiopillerii o f  finaniiai 
irlcentives to protect riparian (land adj acenr to strca~n chatlnei corridors. dcveiupmcni and 
implenlerrtation ol'best marlagement practices; and restoration of degraded habitats through 
various State and Federal program, (KIII 'WK 2005. p. 2.2.21. The (-umberland dader i s  
designated as 3 lier 1 (C'N q>rci -$ in lenneshce Comprehensive WiIdlifi. i'on';er\ration 
Strategy ((:lh;(Jq 1 ( l enr~esice Wildlife 't.4esoi~rr.o gent! ( I WK 4 ) 700't. pp 44 4Q) 

In rhls outline. e e  present a summary oi'threatits attectlng the Cumberland darter and the speclr\ 
hahitat 1 detailed e\)al~lntic,n offiictirrs affccrlng the y e c i e s  can he fatmd in the listing 
ci:.icrnrin;r:ii;n 176 1 R 48722) I hi: ~ r i i  lit \igrii!i:nni thrczi tr; !he Cumhcrlanti 2;irii.r i- Ihix 
dc,truLli~:n. mod~licaiion. .,r ;urlaili;i;ni id  it3 htibitai r?: ;angi ~ausccl by a ~ar ie t )  of human 
induced Impat; *uibh us biltatitlrr water poliu~ion.  ilisiurhanir of rlpariao curridorb. and changes 

I he rule $76 6 P 48722) I-sstnng the C umberiand darter dh endangered says the ~ p e c ~ e s  15 known from ( L  

srreanss f l o ~ e k e r ,  the nnhrmation paeseeated in the final rule IS ~ncorrect. 1% he sgecles is kriown from 13 ktrealns, 
m nx+ ,,,, 12 





pollutants in the upper Cumberland River basin (O'Bara 199 1, p. 1 1 ; Thomas 2007, p. 5) ,  
because it has the potential to contribute high concentrations of dissolved metals and other solids 
that lower stream pE or lead to elevated levels of stream cond-ui-tivi~y (Pond 2004, Iip. 6-7; 38- 

41; Mattingly et ul. 2005. p. 59). These impacts have been shown to negatively affect fish 
species, including listed species, in the Clear Fork system of the Cumberland basin (Weaver 
1997, pp. 29; Hartowicz pers. comm. 2008). The direct effect of elevated stream conductivity on 
fishes? including the Cumberland darter, is poorly understood, but some species, such as 
blackside dace, have shown declines in abundance over time as conductivity increased in streams 
affected by mining (Hartowicz pers. comm. 2008). Studies indicate that blackside dace are 
generally absent when conductivity values exceed 240 microSiemens/cm (pS/cm) (Mattingly et 
ul. 1005, p. 59; Black and Mattingly 2007. p. 12). 

Other non-point source pollutants that affect the Cumberland darter and its habitats include 
agricultural pollutants such as fertilizers, pesticides, herbicides; and animal waste; domestic 
sewage (through septic tank leakage or straight pipe discharges); and other chemicals associated 
with oil and gas development. Non-point source pollutants can cause excess nutrification 
(increased levels of nitrogen and phosphorus), excessive algal growth, instream oxygen 
deficiencies, increased acidity and conductivity, and other changes in water chemistry that can 
seriously impact aquatic species (KDOW 1996, pp. 48-50; KDOW 2005, pp. 70--73). 

In addition to water quality impacty, activities associated with resource extraction (surface coal 
mining. silviculture. natural gas exploration and development), agriculture, maintenance of 
county roads, and residential development degrade Cumberland darter habitats through physical 
disturbance o f  riparian and instream habitats. 'l hese actlvitles degrade Cumberland darter 
% nao;rars * a  through ;emwai B 0 1  # - '  r;par;ar, = vegriati;jn9 siream hank dibturbancr. hu!,stra!e remo~dal 
(gravel mining). and channelization f Waters 1995. pp 2 -1: KUOW 2006. pp. 178-1 85: Skelton 
1907. pp. 17. 10: I homas 7007. p. 5 1. 

- * 

k:aisting Heguiaioq Mechanisms: i he ium'beriand daricr and i t s  irahitat, nl r  dfii~rdrd cumc 
protection il.om water qualltj and habitat degradatiorr under the iziean Water Act o f  1977 (31 
iJ.S.C. 125 1 et sey .). Kentucky-s Forest Conservation Act o f  1998 (KRS 1 49.370-35555). 
kentuck y Agriculture Water Quality Act o f  1 994 (KliS 224.7 1 - 140). additional Kentuck19 la%\ 
and rcgulatior,~ :;.gar:rdin~ natural resources and eni ironmental proteation (KKS i46.?00-?6G: 
K K X 2 3 :  1C,! KAR 5-026. 5:03 1 1. and lennessee's Water Quality C'nntrcjl Act of 1977 ( I t ' 4 
6 3 - 10 1 I!nwever. as demon.;trated above. population decline.; and degradati(3n o f  hahitat for 
rhrs sprcres are ongoing despite the pxotectitm aff(rrded by rhesc laws arid conesponding 
regularions While these laws have resulted in some improvements in water quality and stream 
habitat filr xpal ia.  l i  fr lacluding the ( '~~mhrrland darter they alone have not been adealuate m 
I d i y  j l n ~ i c ~ t  tiii. sj ici icb. .i.tliinentiii;iir? diid ncin-point i u u r ~ c  piilliilmis ctjnrinics to he a 
\igrli I ics2i11t DI obIe111 

l *  

1 ne iTrlmberlar!d dari-r has heen ifesi~naiet; &d as an endangered cprries hy 1 cnncsqce { 1 LVR4 
2005: p. 240) and Kentucky (KSNPG 2005. p. i J. but the designallon ln Kentucky conveys no 
iega[ p r : ~ i c c ~ i ~ ~ n *  !indc!- the 1 i.rlnc-%rr Nonuarne A t:ni(angcri.d or i hrr:,tened \Nlldli ii: Spec irq 

Conservation Act o f  1074 ('1 ennessee Coda Annotated tj 5 70-8- 18) 1 - 7 12)- " I]t i s  unlawft~l for 
any person to take. attempt to take. pclsyess. hanspoll export. process. sell or offer for sale or 



ship nongame wildlife, or for any common or contract carrier knowingly to transport or receive 
for shipment nongame wildlife." Further, regulations included in the Tennessee Wildlife 
Resources Commission Proclamation 00- 15 Endmgered Or Threatened Species state the 
following: "'Except as provided for in Tennessee Code Annotated, Section 70-8- 106 (d) and (e), 
it shall be unlawful for any person to take, harass, or destroy wildlife listed as threatened or 
endangered or otherwise to violate terns of Section 70-8-1 05 (c) or to destroy knowingly the 
habitat of such species without due consideration of alternatives for the welfare of the species 
listed in (1) of this proclamation, or (2) the United States list of Endangered fauna." Under these 
regulations, potential collectors of this species are required to have a State collection permit, 
therefore protecting against potential threats under Listing Factor B (overutilization for 
commercial, recreational, scientific, or educational purposes). However, in terms of project 
management, and potential habitat disturba~ce, this regulation only provides for the 
consideration of alternatives, and does not require the level of project review afforded by the 
Endangered Species Act of 1973, as amended (1 6 U.S.C. 153 1 el seg.). 

In 8 of 13 streams where the Cumberland darter still occurs, the species receives incidental 
protection under the Act because these streams (or basins) also support the Federally threatened 
1 P o~ackside dace and occupy watersheds that are at least partially owned by the Federal 

. . 
government (i.eWl URN:'). The five rcnalnlng strcans s~ppoding - - populations of the Cumberland 
darter are not afforded this protection. 

Restricted Range and Population Size: The Cumberland darter has a limited geographic range 
with small population sires. Its existing populations are extremely localized and geographically 
isolated from onc aninother, !caving them vuinerahir to Irjralized extinctions from intentional or 
accidenta! rc1-,ic chemlicai 5piiih. habitat mcldificatiuIl. ptogrrs~ve degrad&iQn froim runtiff inon- 

point source poll:itants\. natural catastrophic changes to their habitat (e.g.. flood scour. drought). 
other stochastic disturbances. and to decreased fimess from reduced genetic diversity. Potential 
sources of unintentional cpillu inclutle accidents involving vehicles transporting chemicals over 
road crossings o f  hireams inhabited by the bpccirh, a r  ihc at;cicicnrai or inie~:-iltiiri~ai release inrci 
streanis o f  chenlicali used in agricultural or residential application&, 

Specie\ that are restricted iri rarlge arrd population s h e  arc rtlore likely tc, su'frr loss o f  genetic 
diversity due to genetic drift. ~oiential!!; ir~creasing their susceptihi!iry to inbreeding depressinn- 
decreasing their abititj to adapt tcr encirftnmmtal change\ srnd rcdtrcir~g the fitness of' lndividuirlc 
(Soule 1980. p p  i 571 58; Fiuntrr 2002. pp. 97-1 01 : ~l l endor f  and Luikart 2007, pp I ! 7-1 46) 
It ih  likely that 3clnrc oi'thc i:umberldnd darter ptrpuiaticins arc below the effective pc~pulation 
s i ~ c  required to maintain longr-term genetic and population viah~iity (Soule 1980. pp 162 - 164: 
i31~nter 200? pp ! 05- l07r rl he long-term viability o f  a species i s  founded on the conservation 
(if nuniert~iis l u ~ a l  pcipuistiuns throught~ut i t s  ycogrdphie rdnge (I-larris 1984 pp 93 1 0.11. I hest- 
,upardtc pOpli/dtitill- i i r i  er\cnllaj fix lhc speLir3 r o  riccivcr drid ddiipl to c n ~  lronmcnral chdngc 
(Nub* and t oopcrridcr i 994. pp. 264 297: Harn:, i 984. pp. 93 4 1 he Level oi ~iolar~ori yceri 
in the Cii!nf>r.rland darter make< iiat~ri;ll ri-pripvl;iliiin f i ~ l l n a ~ n g  tiicali~cd extirpations \~~rtually 
lmposs~bie without human interbcntlon, 

in summary. the Curnberland dafier i s  rhreatened by the destruction. modification. clr curtailment 
o f  i t s  habitat or range. the inadeqitacy o f  existing regulatory mechanisms. and other natural and 



mamade threats. Activities associated with surface coal mining, silviculture, agriculture, road 
construction, and urban development have caused chemical and physical degradation of habitats . 
across the spcc~cs  range. These threats continue despite the protection afforded by State and 
Federal laws and corresponding regulations. The species9 restricted range and small population 
sizes make it vulnerable to localized extinctions from intentional or accidental chemical spills, 
habitat modification. natural or human-induced catastrophic change, and decreased fitness due to 
reduced genetic diversity. rrhese problems may be exacerbated by the effects of climate change, 
which could intensify or increase the frequency of drought events. All of these threats are 
considered imminent and of high magnitude throughout the species' entire range. We have no 
information indicating that the magnitude or imminence of these threats is likely to be 
appreciably reduced in the foreseeable future. 

Ca CONSERVATION ACTIONS 
-* ~ n e r e  are no written agreements currently in place for this species or its habitat. In 2008. the 
KDFWK initiated a pmpagation and reintroduction project for the Ciimbeiland darter in the 
upper Cumberland River drainage (Thomas et crl. 201 O1 p. 107). Utilizing State Wildlife Grant 
funds from the Service. KDFWK worked cooperatively with CFI of Knoxville. rIennessee, to 
develop captive propagation protocols for the species and to produce juvenile Cumberland 
darters that could be reintraduced within the species' historic range. Cogur - Fork7 a tribMary to 
Indian Creek in McCreary County. Kentucky, was chosen by KDFWK as a suitable 
reintroduction site. Cumberland darters were released into Cogur Fork in August 2009 and 
September 20 10. Surveys in November 20 10 resulted in recaptures of individuals released in 
2909 20 10, as as capt.;-es four individuals ~ ~ i t h ~ ~ t  tags (pcssibl native (ndividuals) 
(r!'hclmai per., comm 201 11) Based on these results. i t  appears that reintroduction efforts have 
been efTective. with (:umbiriand daitcrs persisting R ithin Cugur Fork since 2009. Furthermore. 
captures o f  unragged individuals in 1009 and 2iriii suggest that C.ogur kork also supports a smaii. 
native popuiatron of the specieb. 

In co:lperatiun with the KE 0'. E'armers for Fish and Wildlik pro yam and KIN WK. ongoing 
conservation actions for the (:umberland darter will include control o f  livestock access through 
kncing and alternative water sources: protection, enhancement? or restoration o f  riparian habitats 
I hrough rahcmci~ts. slreatr) kuf i i  rsrahi ishrneni dnd mdiiltenarrce. insia!!alior, and main:~nai;ce 
of' erosicrrr cclntnri measures. and foregoing dctrin rentai land use practices: protection. 
cnhancemcnt. or restoration of' aquatic habitats through stream casements. stream de- 
~hannel i~at ion,  in.riallaiion srf in-streann babi~at features, strealn bankk ytabiLi~atic1p.1, rind rcsad 
Lrobsing .;tahillzaticin; and specleh propagation and reintroduction. 

>8,4*& 4?r d- i he Curriheriarid dartel i:, ahbiyned a it-cii;.rry prlvrity irf 4. % h i ~ h  indicaiLb ihc .piLLa ~~~ar .~bs .b  6i 

high degree of  thrc:it and dcmci~~stratcs a recoierv pi~tcj?tia!. The recovery potential ii: 
considered 10vv ibr the Cumberland darter because the majorit) o f  i t s  historical rarlge has beer) 
altered physically and chemically. Pbsical impairment can be improved with various 
rcstciration techniquei. hut water quality rr:>loration will be more difficult 
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B, RECOVERY STMTEGU 

The majority of streams within the upper Cumberland River basin have been modified from their 
historical condition due to a number of human-induced activities (e.g., surface coal mining, 
silviculture, agriculture, residential development, and road construction). The Cumberland darter 
has suffered from these impacts. The species has been extirpated from at least eight streams and 
is now restricted to several isolated segments of Cumberland River tributaries. Conservation and 
recovery of the species will require human intervention for decades to come. It is known that 
human activities, population numbers, and associated impacts will change within drainage 
watersheds. Therefore, it is essential to characterize and monitor aquatic habitats on a watershed 
scale, and respond to changing conditions rapidly, whether through negotiation and partnerships 
to alleviate threats or through husbandry and reintroduction of endangered species populations to 
appropria~e areasa This approach require monitoring extant populations of the Cumberland 
darter, along with routine periodic monitoring of habitat conditions. 

C, INITIAL ACTION PLAN 

In an ef for t  to protect and recover the Cumberland darter in its historic range (to the extent 
possible), the Service proposes the following conservation actions: 

I .  Work cooperatively with regulatory agencies to protect habitat integrity and quality 
of stream segments that currently support or could support the species. 

2. Seek voluntary. cooperative agreements with landowners as a practical and 
economicai means o f  reducing non-point source poliution fiom private livid use. 

rp * Fnco~rrugc and illpptlrt community bal;ed watershed stewardship planning and action. 

4. IJevelop and implement programs to educate the public and private cndusrry on the 
y l p n f @ !  --,J hpTi"#;ih * - C " P ~ -  v e r r - + r * a ^ p r  - x r w s r r n a x ~ x m ~ ~ w v +  .rsmA tlq $mxa; i ( j j a r&r  #&tarn i n  \g ~A~cJVC~&PC~A 
~ n b b u  d19U gljbrswic V; LL,i>>J 9LC6nP IIIalkCigwILIL3iL9 all%& p;i*ar s l L  k r r n  9 %r L l l L l l b  ww&&:bJ s 2 1 1 L 5 &  

i ~ i t  arciship md C i;m berland darter iilnser.i ati on efforts. 

5 ldentifv and prioritl~e areas in the upper Cumberland River basin for protection. 
s n h a  2nd resk:ratiora, 

6 Wurk ~t~ltprid(lvcl MI& ihc lik3N1-' and (ither piirln;;b ( S I ? k  WR. k<Sx!y(; ttc: 
tli:velop a 5tratcgic conservation plan for listed and at-risk fishes in the upper 
Q bmberland Mtver Rasm 

7 ryonduct h;t.;ic: re~earch on  the Cumherland darter and apply the results toward 
irran;agi.ma.nt and pro:ecti:~n o f  the ,specie.: 

9 ('ontinur augmentation e f t j r t s  in (-:ogur Fork (LIHNE). Mc<:reary County. Kentuck\ 
and ~nl t~ate  srn~ilar aetlons in other suitanle habitats, 



10. Monitor existing Cumberland darter populations and their habitats; initiate searches 
for unknown populations. 

IV, PREPLANNING PROCESS 

A recovery plan will be prepared for the Cumberland darter. The recovery plan will include 
objective and measurable criteria which, when met, will ensure the conservation of the species 
without the need for federal listing. Recovery criteria will address all meaningful threats to the 
species, as well as estimate the time and the cost to achieve recovery. The recovery plan will be 
prepared by the Kentucky Ecological Services Field Office, v.iith review by the Cookeville, 
I'emessee Ecological Services Field Office. The draft recovery plan should be finalized and 
sent to the Regional Office for review in December 2013. The final recovery plan should be 
finalized and sent to the Regional Office for review by July 2014. These timelines may be 
affected by available resources and regional priorities. 

B, STAKEHOLDER INVOLVEMENT 

During the recovery planning process, inplx, comments and review wiii be saughi fiom multiple 
stakeholders within Kentucky and Tennessee. These will include State and Federal agencies, 
industrial and agricultural groups, research universities, and conservation organizations. Many 
stakeholders are currently cooperating in ongoing aquatic conservation planning and action 
c r m r r n c  ririithin the  upper Cwber lmd River basin. S q i  V My U I rl A & A 1 1 1 1  L.ldV 
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